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Editorial Note

The Gyan Bharatam has been conceived as a national effort to reclaim,
revitalise, and reposition Bharat’s manuscript heritage in the contemporary
world. What sets Gyan Bhartam apart is both its vision and its method. From
the outset, it was recognised that safeguarding manuscripts could not rest
on isolated initiatives; it required a structured, collaborative, and sustained
engagement at the highest level.

Keeping this vision in view, a three-day International Conference—
Reclaiming India’s Knowledge Legacy through Manuscript Heritage—is
scheduled for 11-13 September 2025 at Vigyan Bhawan, New Delhi, marking
the mission’s ceremonial launch. Notably, the conference coincides with the
132nd anniversary of Swami Vivekananda’s iconic address at the World’s
Parliament of Religions in Chicago in 1893—an intentional echo of India’s
global intellectual resonance. For this International Conference, the decision
to constitute thematic working groups was initiated at a high-level meeting
of manuscript experts, laying the foundation for both depth and inclusivity in
the Programme’s approach. In alignment with Gyan Bharatam vision, eight
thematic working groups were formed, each entrusted with a distinct yet
interconnected dimension of manuscript heritage. Together, they brought into
conversation eminent voices from scholarship, technology, conservation, law,
and policy with the following eight themes:

» Decipherment of Ancient Scripts: Indus, Gilgit, and Shankha

» Survey, Documentation, and Metadata Standards & Digital Archiving

* Manuscriptology and Palaeography

 Digitisation Tools, Platforms, and Protocols (HTR, Al, I1F)

» Conservation and Restoration of Manuscripts

* Decoding Manuscripts: Pathways to the Indian Knowledge Systems

* Manuscripts as Tools of Cultural Diplomacy

» Legal and Ethical Frameworks for Manuscript Preservation and Access



The working groups engaged in rigorous dialogue and collaborative inquiry,
and their deliberations were not limited to academic exchanges. These groups
critically examined current practices, identified systemic gaps, and charted
pathways for reform and innovation. The reports that have emerged are
therefore not simply collections of viewpoints, but structured interventions
that combine empirical evidence, conceptual clarity, and pragmatic
recommendations.

For this International Conference, these reports assume special significance.
They not only form the backbone of Gyan Bharatam but also serve as a
roadmap for action, guiding how manuscripts can be preserved, digitised,
studied, and integrated into the nation’s intellectual and cultural life. Their
insights will also directly contribute to the drafting of the Delhi Declaration
on Manuscript Heritage, a landmark statement of shared intent and collective
vision for the future.

These reports represent collective intellectual milestones. They embody the
spirit of collaborative scholarship and reflect the seriousness with which
this endeavour has been pursued. Importantly, they provide value-added
insights: diagnosing present challenges while offering concrete, future-
oriented solutions that position manuscripts not only within frameworks of
preservation but also within the broader spheres of education, technology,
diplomacy, and cultural life.

Through these contributions, the Gyan Bharatam transforms manuscript
preservation from a specialised pursuit into a national and global endeavour
of pride, accessibility, and innovation. It provides a roadmap that carries
the potential to place India at the forefront of global leadership in cultural
heritage.

We take this opportunity to express our sincere gratitude to the Hon’ble
Minister of Culture & Tourism, Shri Gajendra Singh Shekhawat, and to Shri
Vivek Agarwal, Secretary, Ministry of Culture, for their constant support
and guidance. We also extend our deep appreciation to the Members of
the Organising Committee and Advisory Committee for their immense



contributions, and above all, to all the members of the Expert Groups, whose
valuable inputs—delivered within such a short span of time—have laid the
foundation of this Mission.

Special thanks are due to the Coordinators of all the Thematic Working Groups
for their excellent coordination and leadership in steering the deliberations
across diverse domains. We also gratefully acknowledge the contributions of
all staff and officials of the Ministry of Culture and IGNCA, whose tireless
commitment made it possible to accomplish this near-impossible task within
such a limited timeframe.

Finally, we place on record our heartfelt thanks to all the distinguished experts,
scholars, researchers and manuscript repository holders who have contributed
to making this important exercise possible.

As Editors, we warmly welcome all participants of this International
Conference. May the deliberations here—grounded in the wisdom of the
working groups and enriched by diverse perspectives—guide the Gyan
Bharatam towards shaping a resilient, inclusive, and globally relevant future
for India’s manuscript heritage.

- Editors
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Decipherment of the Indus Script
(Current Status and Way Forward)

Introduction — Harappan Civilisation

In hindsight, it is indeed poetic that the earliest evidence of the lost civilization that
came to light should remain the enduring enigma even more than a century later.

The abandoned cities, towns, and villages of the Harappan civilization, lost to
the world due to the vagaries of nature, continued to remain lost, though their
land was trampled by marauding troops and scanned by the discerning eye of an
antiquarian. The first mention of these lost cities is perhaps found in the narration
of Aristoboulos, an emissary of Alexander the Great, in 326 BCE. He mentions “an
abandoned country, with more than a thousand towns and villages deserted after the
Indus changed its course”.

The announcement made by John Marshall (1924) of the discovery of the Harappan
Civilisation at sites like Harappa and Mohenjo-daro not only pushed back the
antiquity of India to the 3rd millennium BCE but also brought it into parity with
the other known civilisations of the Old World — Mesopotamia and Egypt. Later
years and decades were invested in finding and excavating similar sites, highlighting
the similarity of material culture through the finds of artefacts like beads, weights,
pottery, lithic tools, bricks, and other objects, as well as in the layout and planning
of settlements. The extensive research and fieldwork established the extent of the
civilization from Sutkagendor in the west to Alamgirpur in the east, and from Manda
in the north to Daimabad in the south, making it the largest in terms of spatial extent.

Of the many objects displaying uniformity and some sort of standardisation, seals
stand out for superior craftsmanship as well as for the mystic engravings on them of
some kind of meaningful message that has, so far, eluded decipherment.

Origin and Evolution of Scripts

All the scripts of the world originated from the pictorial stage. In the initial stage,
the figures used in writing would denote an actual object of similar graphic features.
The picture-word would thus represent a tangible thing in written form. In the
second evolutionary stage, certain meanings were alluded to the pictures that did not
necessarily match the actual pictorial identification. Sometimes, this second meaning
could have a close relation with the picture or be completely unrelated. But the new
meaning assigned will be agreed upon by the users. In many cases, the new meaning
might be an intangible concept that cannot be expressed as a picture.



The repertoire of symbols increased by modifying existing ones or introducing new
ones and assigning an agreed-upon meaning to them. Pictographs and abstract signs
both existed in the corpus of writing, though the former would dominate. Over time,
the primary meaning of certain symbols may evolve. Some symbols would die out,
being infrequently used, while new ones would take their place. However, by this
stage, some rudimentary guidelines would be in existence for using symbols to
convey a message structure.

An important evolutionary stage in the development of script was assigning phonetic
values to the picture-words. This gave rise to a range of words that sounded the same
(homophones) but had widely differing meanings. Therefore, it was necessary to
understand the context in order to identify the appropriate form of the word intended
for communication. Subsequently, this ambiguity was sought to be addressed by
the use of additives to help in ‘semantic determinations. Additional meaning could
be affixed to signs by the addition of ligatures — when more than one symbols are
combined to form a new symbol.

All these progressions, necessitated by the desire to communicate and/ or document
more complex ideas and messages, led to further development in the nature of scripts.
All these developments went through a long gestation period. The earliest form of
communication thus was restricted to encoding broad ideas and had no internal
structure that reflected the spoken language in all its grammatical nuances.

From the pictographic to the logo-syllabic stage, where phonetics came into play more
and more. This led to the diminishing of the pictographic features of the motifs, and
the signs became easier to form (latter part of the 3rd millennium BCE). Unanimous
phonetic values could be assigned to symbols, and words with several sounds could
be written efficiently and economically. The next stage in the development was of
alphabetic scripts (2nd millennium BCE).

The assigning of syllabic phonetic value to a derived and simplified sign led to the
development of the first alphabet. The basic principle of an alphabetic script is the
assigning of a symbol for each phoneme (vowel/consonant). This allows for a large
number of words with varying pronunciations to be coded efficiently. The phonetic
values that were chosen to be represented were usually the initial consonants of
the words. In certain languages, vowel sounds were also assigned a sign. The signs
represented a solitary vowel sound or a combination with one and/or two consonant
sounds.

In contrast, certain texts continued to use pictograms and expanded their repertoire
as needed to convey complex ideas. This led to the development of logo-graphic
scripts.



The number of symbols used in a hitherto undeciphered script generally provides an
initial idea about its nature. The least number of symbols characterizes the alphabetic
script. These are usually in the range of 20-35 individual motifs, each representing
a phonetic value.

Next comes the syllabic script, which has a range of 100 to 150 symbols. However,
the number of syllables needed to write a single word would be very less. A word
having a large number of syllables would be present but not used in common parlance.

The largest number of symbols is required in logo-syllabic and logo-graphic scripts
— comparatively more in the latter. They may generally range in the neighbourhood
of 400-700 characters. Here again, some characters would be more frequently used,
while others would be rarely used. Here, the number of signs typically depends on
two factors. Firstly, whether the script as whole tends to be leaning more towards
the graphic or the phonetic side. The former case would necessitate more characters.
Secondly, in the case of phonetic characters, whether they are monosyllabic or
polysyllabic.

Indus Script

The discovery of the ‘most curious object’ at Harappa, in 1872-3, brought to light
a hitherto unknown script engraved on a ‘stone seal’. Since then, this script has
successfully defied any accepted decipherment and has remained the most fascinating
and enigmatic chapter in India’s archaeological annals. The first description of
this script by an archaeologist read, “Above the bull there is an inscription in six
characters, which are quite unknown to me”. For over a century and a half since
that discovery, the above description still stands, and the script remains an enduring
mystery that has attracted the attention of scholars and amateurs alike.

The discovery of 1872-73 was not a solitary phenomenon for long; discoveries of
similar engraved seals, again from Harappa, were reported in 1886 (Dames) and
1912 (Fleet). The archaeological terra firma for these isolated finds was provided
by excavations at Harappa and Mohenjo-daro during the 1920s. A large number of
findings of these seals from the excavations paved the way for more streamlined
research on the objects themselves, as well as on the script and figures they preserved.

Characteristics

With the increase in the number of excavated sites of this culture, many more
pieces of evidence of this script, in addition to the well-known seals, came to light.
The script was found as seal impressions on terracotta, pottery; steatite, terracotta



and faience tablets; copper and bronze tablets, tools and weapons; ‘miniatures’ of
terracotta, stone, faience; small bone or ivory sticks, terracotta bangles, cones, a
drainpipe, shell ladle, ivory plaque and die, stone balls and a broken slab, and a bull
figurine. However, undoubtedly, the largest collection of the Indus script is on seals.
They typically follow a uniform pattern, featuring a line of engraved characters at
the top and a pictographic depiction below.

Scholars have posited a relationship between the text and the iconography of the
seals. In several cases, the same arrangement of the Indus script has been recorded
with different motifs.

Certain characteristics of the Indus script have been found to have comparatively
wide acceptance, if not universal. One such feature is regarding the direction of its
writing. Most scholars are united in accepting that the script was written from right
to left (Gadd, 1931; Hunter, 1934; Ross, 1938; Lal, 1966; Zvelebil, 1970; Alekseev,
1976; Mahadevan, 1977; Parpola, 1994). In the seals, which have a negative
rendition of the texts, the reading is from left to right. In contrast, in seal impressions
or sealings (positive), the reading is from right to left. This is suggested by the
utilization of space, especially on seals. In the case of short texts, the text would start
from the right edge, leaving unused space on the left side. Similarly, in the case of
longer texts, overlapping and cramming of signs are noted as the text progressively
moves to the left, resulting in space constraints. The exception here is when the text
is continued in the second incomplete line — it carries onward from left to right.
This then gives rise to the boustrophedon. Nine irrefutable pieces of evidence of
boustrophedon writing are cited in the complete corpus (Robinson, 2002). However,
if the text spans two or three complete lines, each line is written from right to left.
According to Mahadevan’s concordance, 6.6% examples are of left-to-right writing.

Possehl identifies the Indus script as a pictographic system. This is the first stage in
the origin and development of the writing systems of the Old World. A stage where
the sign or the symbol was still the smallest meaningful unit (morpheme), combining
in it the root idea with grammatical markers, but the grammatical markers were not
reflected in the script and had to be understood. The presence of a substantial number
of such standalone signs in the script is likely what led Heras (1953) to propose that
the Indus script was a picto-phonographic system.

The Mesopotamian writing system also underwent a similar evolutionary phase,
characterized by a pictographic approach. The Proto-Elamite or Linear Elamite
script of the Iranian Plateau is also a pictographic script. The geographical proximity
of some of the sites of the latter and their near contemporaneity suggests a better
correspondence between the Proto-Elamite and the Indus scripts. Hunter (1932)
noted the close resemblance of many of the symbols between the two, suggesting



a common/related point of origin. The proximity of the two scripts, though both
undeciphered, led Fairservis (1992) to give a transliteration of a Linear Elamite
tablet into the Indus script.

The symbols of the Indus script have been identified as belonging to the ‘logo-
syllabic’ evolutionary stage of emergence and development of writing (Zvelebil,
1970; Mahadevan, 1988; Parpola, 1994). It is the stage where the symbols not only
represented a basic idea or narration — a step up the evolutionary ladder from the
pictorial stage — but had developed a rudimentary form of grammatical affixes. The
complexity arises here because the grammatical affixes or graphemes could have
any number of connotations. Currently, the corpus symbols in the Indus script are
divided into two sets: 400-450 (Parpola, 1994; Mahadevan, 1977) and 702 (Wells,
2015).

Having determined the evolutionary stage of the Indus script as logo-syllabic does
not suggest a clear break from the antecedent stages altogether. Several symbols in
the script still conform to the earlier solitary written word stage — for example, the
“fish symbol’.

Wells believes that pottery markings found across sites having the same cultural
affiliation are not part of an integrated process. In fact, they are strictly local traditions
having similarity only in their cultural contexts. The graphic similarities in these
markings can be and should be explained as resulting from geographical proximity,
trade, and above all, the universal character of certain symbols (‘graphic universals’
as he denotes them), regardless of time and space. He states that the affinity seen
by scholars between Indus and Proto-Elamite scripts — both undeciphered — can be
explained based on the above. They do not have an inherent common origin, but rather
two different autochthonous development models. The presence of Wells’ ‘graphic
universals’ in both the scripts may make them seem related where no relations exist.

S.R. Rao is an exception in identifying the script as alphabetic (Rao, 1982). He
believes that the Indus script symbols, as found in the archaeological record of the
Mature Harappan period, are 62 basic signs. The numbers were further reduced to 20
during the Late Harappan period.

The Indus symbols denote both meaning as well as the phonetic sound that goes with
it. The symbol, as it appears in the text, may stand alone for either the meaning or
the sound, or for both.

The number of Indus symbols is an equally significant database for the successful
decipherment of the Indus script. It not only identifies and fixes the signs that have to be
deciphered but also identifies variants that may have a similar connotation in the system.



There is no unanimity among scholars regarding the number of Indus symbols. The
primary point of contention among scholars is whether to categorize the symbols as
basic symbols or as variant forms of basic symbols. The first listing by Langdon in
1931 reported a number of 288. Hunter’s list of 1932 lowered the symbols to 149.
The subsequent lists all gave out an increased number of symbols: 270 - von Meriggi
(1934), 537 - Dani (1963), 417 - Mahadevan (1977), 396 - Koskenniemi and Parpola
(1982), 419 - Fairservis Jr. (1992), 694 - Wells (2015), 713 - Fuls (2023).

Another useful dataset is the frequency of each symbol and its associated variants. In
Mahadevan’s concordance, 113 symbols occur only once; 47 only twice, and 59 signs
have fewer than 5 re-occurrences. Only 20 symbols have over 50% occurrences, 8
symbols have 31% and only 4 have 21%. In Wells’ list, nearly 50% symbols occur
only once.

The Indus script also contains numerals or numeral-like signs. The strokes found
in association with the basic signs denote numerical value (Waddell, 1925; Ross,
1938; Kinnier Wilson, 1974; Mitchner, 1978; Newberry, 1980; Mahadevan, 1988;
Fairservis, 1992). The issue with strokes is that there are clearly two types: short
and long ones. The short ones have been found in combinations of 1-10 and 12;
interestingly, 11 is absent. The longer ones are found in groups of 1-7. Another symbol
that has been attributed a numerical value is the semi-circle — for tens (Mahadevan,
1988; Parpola, 1994).

The prevalence of the numerical system in the Harappan culture was noted by Marshall
in connection with the weights discovered during excavations. He proposed a mixed
numerical system based upon binary, octonary, and decimal (Marshall, 1931). Ross
posited a twin numerical system based on ten and eight (Ross, 1938). Similarly,
Fairservis favoured a system with a base of eight, while Mahadevan advocated for a
decimal base (Mahadevan, 1988; Fairservis, 1992). According to Fairservis, the fact
that there are no groupings of longer strokes beyond 7 is suggestive of a numerical
system based on 8. He was further convinced by the evidence for a Dravidian base-8
system.

Seals bearing an animal depiction invariably bear a text. This suggests a close
relationship between the iconographic depiction and the text. The idea suggested by
the picture is complemented and supplemented by the text, and both are integral to a
complete understanding of what is being conveyed.

The brevity of the Indus script is yet another near-universal feature. That more than
half of the recorded examples of the script come from the seals makes the above
statement a logical one. The average length of the text is five symbols, with the
longest being of 26 symbols inscribed on three sides of a triangular terracotta prism.



There can be several plausible explanations (both external and internal) for the
short text length of the Indus script. Firstly (externally), the information or message
recorded on them was probably an identification of the owner — personal names,
epithets, protective invocations, formulaic dedications, benedictions, etc. Secondly
(internal), the preponderance of logograms in comparison to syllabic characters.
Finally (internal), the use of ligatures (sign combination representing a single sound
or unit of meaning), which suggest agglutination (process of creating new words
encoding a phrase by adding morphemes), leading to brevity.

There is uniformity in the Indus script. There is geographical homogeneity in the
usage of signs across the length and breadth of the land.

Evolution of the Indus Script

The presence of a potter’s mark, both pre- and post-firing, is considered the embryonic
stage in the origin and evolution of script in a pre-literate society. These rudimentary
symbols may or may not survive the progression and form part, partially or wholly,
of the actual script as and when it develops. The Early Harappan potter’s marks
were mainly strokes, in groups, which would attest to their numerical connotations.
Archaeological evidence of potter’s marks has been profusely recorded from nearly
all excavated sites for several centuries prior to the appearance of the Indus script.
In a stratigraphic context, at several avowedly Harappan sites, there is a continuous
sequence of findings of potter’s mark from the Early to the Mature Harappan period.

Despite the above, scholars cite the lack of evolutionary stages in the different
symbols that make up the Indus script during the Mature Harappan period, as well
as the Early Harappan period, as a glaring gap (Parpola, 1994). The lack of internal
evolutionary stages of script progression is cited as evidence for external influence
in the development of the Indus script, as it appears during the Mature Harappan
period. The Proto-Elamite script, with its vague similarity to certain elements and
geographical proximity, is the closest contender; however, it is unconnected in time,
being a few centuries older than the Mature Harappan evidence.

The establishment of sea trade relations with the Gulf during the middle of the 3rd
millennium BCE is identified as the catalyst in the development of the script during
the Mature Harappan period. A ‘Late Proto-Elamite’ inspiration for the development
of the Indus script has been proposed as a better alternative to its early counterpart
and is supported by the influence of Proto-Elamite glyptic art on the iconographic
motifs depicted on the Harappan seals.



The standardized form of the recorded symbols that appears on seals and other
materials during the Mature Harappan period is taken as suggestive of external
influence, rather than a generic internal evolutionary process (Possehl 1990, 1996;
Parpola, 1994). Moreover, even during its approximately 600-year existence, there is
no noticeable change in the form of the symbols, barring those necessitated by space
constraints or dictated by the media on which they were engraved.

Given the above evidence, it appears logical that the Harappan traders, in the course of
their dealings with their western counterparts, were exposed to the novelty of record-
keeping and communicating contractual obligations. This external stimulus, though
potent, was restricted to just that — the idea of recording and/or communicating. The
idea, when put into action in the Indus plains, gave rise to a script that was foreign in
idea but indigenous in its execution. Thus, the symbols do not exhibit any external
influence and were entirely native creations.

Contrary to the above, several scholars have disputed the external influence on the
development of the Indus script. As early as 1931, Gadd categorically denied any
influence from Sumeria or, for that matter, even Egypt on the Indus script (Gadd,
1931). A tentative correlation between the graffiti found on the pottery of several pre-
Harappan cultures with the later developed Indus script was suggested by Fairservis
(Fairservis, 1959).

B.B. Lal was one of the early pioneers in the study of the indigenous origin of the
script and its continuation into Late Harappan and other extra-Harappan chalcolithic
cultures. Similarly, S.R. Rao also favours a long gestation period for the Indus
script from the Early Harappan period (c. 3300 BCE), its most flourishing phase
during the Mature Harappan period, to its disappearance during the Late Harappan
period. He identifies the script as logo-syllabic only during its early phase, quickly
transforming into alphabetic during the Mature Harappan period. The indigenous
origin of the Indus script in the river valleys of the Indus and Ghaggar-Hakra, as
well as in Baluchistan, between the 4th and the first half of the 3rd millennium BCE,
coeval with the Early Harappan culture, poses a credible challenge to the external
inspiration theory of earlier times.

Based on the findings from recent excavations and previously known data, Kenoyer
(2020) posits an internal, stage-wise progression in the origin and development of
the Indus script. The first stage is related to evidence from pre-firing potter’s marks
and post-firing graffiti. This stage is identified as the proto-script stage, a uniform
phenomenon observed across all Old-World pre-literate cultures. Some of the
symbols recorded on pottery have continued to exist even after the script developed
and gained widespread use.



The second evolutionary stage, referred to as the Early Indus script by Kenoyer, is
identified by evidence of pre-firing inscriptions, including the use of graphic symbols.
New symbols, one to three symbols that form an integral part of the developed
Harappan script, appear as post-firing graffiti. The first evidence of inscribed seals,
featuring one or two symbols, also dates back to this stage. This stage corresponds to
the final phase of the Early Harappan cultural period.

The third phase is the high watermark age of the Indus script, which corresponds to
the Mature Harappan period. Examples of script burst forth in a variety of media, of
which the steatite seals remain the major group.

Decline

B.B. Lal shed light on the legacy of the Indus script in the form of graffiti on
Chalcolithic pottery from the Deccan, as well as on those of the Megalithic cultures,
which extend further south, indicating an Iron Age affiliation. Though the majority
of the recorded evidence is of post-firing graffiti, pre-firing incisions are also not
unknown in both Chalcolithic and Megalithic contexts. These examples are not
confined to any particular type of pottery in either cultural context. In the case of
megalithic cultures, pottery with similar graffiti has been found in both burials and
habitation sites. Furthermore, no partiality to one motif is noted in burials. In some
cases, more than one motif was found in one burial. The motifs on the pots may
occur in isolation or in repetition of the same character, and may also bear two or
three different motifs together.

In the context of the Deccan, the occurrence of graffiti suggestive of Harappan
connection is recorded from a large geographical area and in quite good numbers to
be discarded as isolated finds. Chronologically, they are placed in the 2nd millennium
BCE. The similarity of some pottery types between sites in Gujarat and those of the
Deccan (first half of the 2nd millennium BCE) suggests a connection that can be
attributed to the seasonal transhumance of pastoral nomads between the two regions,
which also continued until very recently. This then suggests a plausible reason for
the continuance of Indus script graffiti in the Deccan.

Parpola opines that after the end of the Mature Harappan period Indus script shows
a sharp decline. The rudimentary lingering did continue at some sites, but it was
the last remnants that persisted for a long time (Parpola, 1994). He dismisses the
‘Late Harappan linear script’ theory based on incisions on pottery from Rangpur and
other post-Urban sites in Gujarat outright. Although he accepts the isolated presence
of some Indus symbols, they were merely standalone symbols that did not carry
forward the legacy of the Indus script.



However, Kenoyer identifies this final phase of the Indus script as coeval with the Late
Harappan period. Examples of graffiti on pottery are cited as examples of the final stage of the
Indus script.

Is it a Script?

The lone discordant voice in the entire gamut of literature on the Indus script is
from Farmer, Sproat, and Witzel (2004; Farmer, 2006), who defiantly highlighted
the ‘Myth of a literate Harappan Civilization’. According to them, the brevity
of the inscriptions proves that the Indus symbols were not meant to record long
documentation of any sort, and therefore, not a script. The symbols on different
media do not encode any language. Other arguments that they give in favour of their
proposition are the frequency and repetition patterns of symbols, and also the fact
that a large number of them occur only once.

They argue that there is no missing manuscript that has to be found or that could
have been written down on perishable materials. What is known to date should be
taken to represent the entire repertoire of Indus symbols. Another argument put
forward by Farmer is the absence of any sort of evolution in the morphology of the
motifs, which should be a distinct characteristic had it been a legitimate script owing
to frequent scribal usage.

They propose that once the entire script myth is debunked, serious research can be
conducted on the nuances of how ‘the biggest non-literate civilization’ functioned
and operated on such a large scale across space and time. The symbols saved from
the burden of being a script can be studied for their ‘untapped data’ and the meaning
of their variations and regional and/ or sub-regional antecedence, if any.

They believe that scholars have hitherto overemphasized the trade and accounting
aspects in interpreting the Indus symbols. To them, most of the symbols are
suggestive of farming/ agriculture, and some of them could be political-religious
symbols representative of ruling classes, administrative offices, clans, or seasonal
agricultural rites and rituals specific to micro eco-zones.

Farmer et al. also fail to acknowledge the utility of statistical analysis based on corpora
and concordances. They argue that the ambivalent stage of script development, as
witnessed in the 3rd millennium BCE, is not optimum for statistical analysis. Their
characteristic internal features, such as preponderance of ‘polyvalent signs’ and
omission of ‘syntactic, semantic, and phonetic data’, do not lend themselves to any form
of statistical analysis.

Quite expectedly, this proposition received severe and widespread condemnation
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from established scholars working in the field. Vidale countered them with their own
arguments. He stated that the... Regarding the brevity of symbols as evidence of non-
literacy, Parpola points out that ... we cannot expect complete sentences in seals and
other types of objects preserved. But even written noun phrases qualify as language-
based script” (Parpola, 2008).

If not for anything else, Farmer et al.’s views have stirred the proverbial hornet’s nest.
They threw in a potent out-of-the-box idea into an already heady mix of innumerable
claims and counterclaims.

Language

One of the several challenges that face scholars with respect to the Indus script and its
plausible course of decipherment is the identification of the language. The two rival
claimants to this question had a simultaneous origin in 1931 in the same volume.
While Langdon offered the Indo-Aryan language family as the answer, Marshall lent
his weight to the Dravidian family group.

The geographical extent of the known excavated and explored sites suggests that
several languages may have been spoken in their various regional pockets. However,
the characters of the recorded Indus script examples from sites located in different
geographical regions, along with consistent structural patterns, point towards an
unambiguous uniformity suggestive of one widely accepted language, at least for
writing purposes. This premise is further strengthened by the evidence of the Indus
script found on seals from sites in Mesopotamia and the Gulf. The internal evidence
from the seals suggests that the script was used in these sites to convey messages
in a different language. This is inferred on the basis of distinctions noted in the
sequencing of symbols from those usually found in the sites of the Indus plain.

The geographical location of the Indus sites and the positioning of this geographical
region in relation to the languages prevalent in neighbouring regions provide the first
tentative step towards identifying the language family, if not the language itself, of
the Harappans. Based on the above, a fairly wide space, encompassing Indo-Iranian
borderlands, Central Asia, and, of course, the Indian subcontinent, falls within the
ambit where the search for the Harappan language can be concentrated, based on
contemporary known language families.

Important archaeological evidence that comes to aid is a cylindrical Akkadian
seal that has been read as ‘Su-ilisu, Meluhha interpreter’. Meluhha, denoting
even partially the Harappan people or region, is mentioned for the first time in the
cuneiform documents of Mesopotamia during the Akkadian period. Coming back to
the inscribed seal under reference, the mention of ‘Meluhha interpreter’ is significant
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in suggesting that the language of the ‘Meluhhans’ was so distinct from the known
languages of Mesopotamia that it necessitated an interpreter. While this does not
directly aid in the identification of the linguistic affiliation of Harappans, it helps
in narrowing the plausible candidates by eliminating the Sumerian, Akkadian, and
West Semitic language families.

An important observation regarding seals and their language found in Mesopotamia
is attributed to Hunter (1932). He compares the sequencing of symbols found on the
square and round seals there. The sequencing on four-square seals is similar to that
found at Mohenjo-daro (or elsewhere in the Indus plains), while that on the round
seals is completely new. This difference leads Hunter to suggest that the square seals
were imported into Mesopotamia and therefore conformed to the prevailing Indus
language, while the round seals catered to the language of ‘Sumerian or Semitic-
speaking’ persons of Indus origin, and hence a change in the sequencing of symbols.
This hypothesis is also favoured by Parpola (1994) and is strengthened by the newer
discoveries of such marks in the Near Eastern Harappan seal discoveries.

In the geographical region of India, the challenge is of a completely contrasting nature
to that of the Iranian Plateau. There is absolutely no undisputable archaeological or
literary evidence of the linguistic affiliation of the different cultures that existed in this
area during the 3rd-2nd millennium BCE. In present times, the Indian subcontinent
is home to three major language groups — the Indo-Aryan, the Dravidian, and the
Austro-Asiatic.

The Indo-Aryan language is a sub-branch of the bigger language group, the Indo-
Iranian branch, which in turn belongs to the even larger Indo-European family. The
Indo-Iranian language further branched out into two distinct linguistic subfamilies
— Iranian and Indo-Aryan. Iranian languages were spoken along the north-western
borderlands of the Indian subcontinent roughly from the 1st millennium BCE.

The earliest literary records of the region date back to approximately the second half
of the 2nd millennium BCE and are written in the Indo-Aryan language. The earliest
hymns of the Rig Veda belong to this phase. The linguistic affiliation of these verses
is a prototype of Classical Sanskrit from later periods. Panini’s grammar of the
second half of the 1st millennium BCE is based on this Classical Sanskrit language.
The geographical space that is identified as concomitant with the composition of the
Rigvedic hymns is the Swat valley and the Punjab plains.

S.R. Rao (1982) identifies the underlying language of the Indus script as ‘Indo-
Aryan’ — Sanskrit. He arrived at this conclusion from a circuitous route that took him
to assigning Semitic phonetic values to Harappan symbols. The earliest evidence
of the Semitic script dates back to around 1500 BCE. Rao found similarity (as high
as 75%) between the linear Semitic script and the Late Harappan linear symbols.
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Reason being, according to him, that the Semitic people modelled their script on
the latter. This led him to replicate the Semitic phonetic values in the corresponding
Late Harappan motifs, which ultimately led to the discovery of the language as Indo-
Aryan.

The advocates of the Dravidian model of language base propose that the Dravidians
entered into the subcontinent from the northwest in the 4th millennium BCE (Parpola
& Parpola, 1975; Parpola, 1994; Zvelebil, 1972, 1990; Thapar, 1975; McAlpin,
1981). Thereafter, a first break occurred within the Proto-Dravidian language family,
and this initial breakaway group was designated as the Proto-North Dravidian.
This group is currently represented by the Brahui language, which is spoken by a
small community living in the Brahui Hills of southern Balochistan. Other extant
languages of this Proto-North Dravidian family are Kurukh and Malto, spoken by
groups in parts of eastern central India.

The Proto-South Dravidian further bifurcated into Central and South Dravidian
sometime around 1500 BCE. Central Dravidian is a minuscule linguistic family
centered around small groups in Maharashtra and Odisha speaking Kolami,
Naiki, Parji, and Gadaba. The South Dravidian further split into a southern branch
comprising Kannada, Malayalam, Tamil, and a number of languages spoken by very
few people. The south-central branch comprises mainly Telugu speakers, with small
pockets in Maharashtra, Madhya Pradesh, and Odisha, who also speak the Gondi
language.

Mahadevan based his decipherment of the Indus script on the identification of the
language as belonging to the Dravidian linguistic family (1972). In support of his
claims, he presents evidence, including a definite identification of a Dravidian
linguistic substratum within the Vedic literature. This has been taken by Mahadevan
as proof of the existence of a Dravidian-speaking populace in the northwest. Based
on statistical analysis, Mahadevan asserts that the Indus script appears to be more
suited for the Dravidian family of languages than for the Indo-European linguistic
family.

An interesting hypothesis was put forward by McAlpin regarding the languages
spoken in the 3rd and 2nd millennia BCE. He gave the concept of a ‘Proto-Elamo-
Dravidian’ language family covering a large geographical area encompassing south-
eastern Iran, including the plateau region, Pakistan, and northern India (McAlpin,
1981). This language family, an admixture, and not Dravidian itself, which was used
by the people of the Great Indus plain and formed the base of their script.

The Austro-Asiatic language speakers in the country are very less compared to the Indo-

Aryan and Dravidian language families. Until two centuries ago, the Austro-Asiatic language
was mostly unwritten, consisting of spoken words. The linguistic sub-families associated
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with these groups are restricted to tribal populations in the country, with spatial distributions
limited to the eastern frontier and a few pockets in central India.

A new underlying language hypothesis was forwarded in 1998 by Witzel. He
proposed Proto-Munda as the underlying language of the Indus script. The basis for
this was the practice of prefixing words of non-Indo-Aryan origin in Vedic Sanskrit.
This structural peculiarity suggested to him an Austro-Asiatic language. A practice
that was also prevalent in the Munda language. He identifies the language as Para-
Munda. This language would then be the western-most branch of the Austro-Asiatic
linguistic family. The geographical scope of the language is identified as extending
to eastern Punjab, Haryana, and further eastwards.

Witzel, however, identifies the main underlying language as Proto-Munda; he admits
that the primary spoken language during the second half of the 2nd millennium BCE
was likely a dialect — Meluhha.

Methodology

One of the easiest and most self-explanatory ways to start deciphering is with the
pictorial motifs themselves — stick figures, fish, and so on. These could be suggestive
of the words associated with the motif and homonyms — different unrelated meanings
but the same word. This method relies heavily on the accurate identification of
the underlying linguistic affiliation of the script to distinguish the word from its
homonyms.

In the case of logo-graphic script, the motif may have undergone alterations in its
meaning over time and across different contexts. Polyphony and polysemy are other
characteristics of logo-graphic scripts. As a result of which it may be difficult, even
in deciphered scripts, to affirmatively identify the correct value of the symbol in a
given context. Alternatively, in a logo-syllabic system, the same may have changed
from the original morpheme, retaining only its phonetic value.

A script that has a long lifespan gradually evolves internally. The basic symbol is
added upon through time — grammatical or semantic additives, diacritical marks,
phonetic affixes, semantic determinatives, etc. Sometimes the symbols themselves
undergo modifications, giving rise to new symbols.

Another methodology that has been used with mixed results and varying reception
is to select and choose symbols that can be interpreted pictorially, obviously, and
may also be phonetically, from a candidate linguistic family. Homonyms from the
identified language are also introduced into the playing field, allowing for varying
interpretations or meanings. The basic idea is to find as many symbols that can be
assigned meaning or phonetic values in the chosen language, then find a sequence
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of such symbols that convey a meaningful message/idea through words, phrases,
and sentences again in the same language. However, when the same meaning with
the same combination of symbols is attempted in any other candidate language, the
result is non-coherence.

The above is exactly what has been attempted for Indus symbols with respect to
various candidate languages, including Dravidian (proto-Dravidian) and Sanskrit.
However, there are obvious flaws with this approach; not the least of which is
the wide leeway accorded for interpretation. With such a long rope available for
interpretation, scholars and experts, often influenced by biases, have overinterpreted
possible meanings and arbitrarily stretched the limits too far.

Pictorial Bilinguals

The pictorial interpretation of some Indus symbols, in a few cases, is supported by
the iconography revealed in Harappan art forms, as depicted on seals and elsewhere.
The commonly found ‘jar symbol’ is one such motif. In many tablets, the iconic
representation shows a half-kneeling or sitting figure offering a ‘jar’ to a tree or a
seated figure. In this instance, the tree or figure appears to suggest a divine entity
being propitiated. This graphic representation and its identification support ipso
facto the interpretation of the ‘jar’ motif as actually a jar containing an offering and
hence its cultic/religious connotation.

The copper tablets from Mohenjo-daro also represent ‘pictorial bilinguals. They
have small texts on one side and an image on the reverse — an animal figure. The
animal is considered a representation of the deity. Sometimes, the reverse does away
with the figurative depiction and instead has a short text. Parpola (1994) believes that
the inscription that replaces the figure is the name of the deity.

Rebus Principle

As mentioned earlier, the development of the script started with pictorial depictions.
The pictures were easily identifiable with objects that they denoted in the language
known to the specific group of people to which they catered. In the second stage,
the same picture could denote any other word with the same phonetic values but
different meanings. Such words were known as homophones. Therefore, in the
second stage of script development, the word-picture was used to denote an abstract
concept that sounded the same but could not be depicted by pictures, such as nouns,
abstract concepts, and proper names. This gave rise to logo-syllabic scripts, and
the methodology employed was known as ‘rebus’ writing. ‘Rebus’ is a Latin word
meaning ‘by means of things’
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Markov Model

The Markov model is a mathematical process that describes a system transitioning
between states over time. The key is that the probability of transitioning from one
state to another depends on the current state, not on different antecedent states leading
up to it. The same model has been applied in attempts to decipher the Indus script
(Rao et al., 2009). The model has been used to identify the statistical and syntactic
features of the script.

The symbols of the Indus script are treated as ‘states’ within the Markov model
and identify the probability of one symbol following the other in a sequence. It has
identified some symbols as most likely to be found at the beginning or end of a text.
According to this model, it has been concluded that the most frequently occurring
symbol in the entire corpus is less likely to come at the beginning but most likely
to be at the end. The statistical properties, as revealed by the application of the
Markov model, strongly suggest that the script was well-suited for communicating a
structured language. The model, when applied exclusively to the Indus seals found in
Mesopotamia, revealed changes in the structure of the symbols, suggesting that the
content differed widely from what was prevalent in the Greater Indus plains. Certain
combinations of Indus symbols were noted on the seals from foreign shores that
never occur in the Indus region.

Another area where the Markov model is beneficial is in predicting missing or illegible
symbols. The efficacy of the Markov model in correctly identifying the missing or
illegible Indus symbols was verified by testing the model with deliberately hiding
symbols for test purposes. The results gave a 75% accuracy.

The Markov model also sheds interesting light on the linguistic nature of the Indus
script. The linguistic nature is determined by the degree of entropy and is compared
with that of known languages. In non-linguistic systems, entropy is at the higher
end, suggesting that the symbols do not conform to any formal system and are used
randomly. In contrast, linguistic systems exhibit varying degrees of order in the
sequences of words and characters, ranging from rigid to random. The entropy of the
Indus script, when analyzed using the Markov model, indicated that it fell within the
range of natural languages.

Attempts
Cunningham, who reported the first seal of this ancient civilisation, came up with
perhaps the first attempted identification of the script. He identified it as a hitherto

unknown prototype of the Brahmi script of the historical period.

After Marshall’s announcement of the discovery of the Indus civilisation in
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September 1924, Gadd and Smith (October 1924) presented their first attempt at
identifying the similarities between the Indus symbols and known Sumerian motifs.
Similarly, Sayce (September 1924) also identified similarities between seals from
Harappan sites and those from Mesopotamia and southwest Iran.

In 1925, Waddell, based on the photographs of seals published in Marshall’s news
report of September 1924 and those from Harappa (5), totalling 19 in all, published
the first book on decipherment of the Indus script. He attempted to decipher the
script based on its apparent Sumerian association. His association stemmed from
the belief that the Sumerians and the people inhabiting the great Indus plains were
racially related to the Aryans and spoke a language belonging to the Indo-European
linguistic family. His approach was to extrapolate the phonetic values of Sumerian
signs to similar-looking Indus symbols. On this basis, he read the names of Sumerian
kings and Aryan kings mentioned in the Vedas and in the Sanskrit epics.

Barton published a few reports on Indus inscriptions known at the time (1928, 1929,
1930). He highlighted that some of the motifs had wide-ranging parallels in other
writing systems as well — Sumerian, Elamite (Proto-Elamite), Hittite, Egyptian,
Cretan, Cypriot, and even Chinese. He also opined that the Harappans’ number
system was a decimal system, and that the larger strokes represented counts of 10s.
He did not claim to have deciphered the script, but he still provided interpretations
of some texts, accompanied by a caveat of caution.

Waddell also gave his unconditional support in identifying the underlying linguistic
base of the script as Vedic and Epic Sanskrit— ‘the only available authentic key’. Some
motifs are common to both scripts, as has been subsequently reiterated by several
scholars. However, some of Waddell’s interpretations are way off the reasonable
bandwidth of plausibility. In seals, where texts have added pictorial depictions, he
assigns phonetic values to the heads of the animals depicted, such as unicorns and
zebras. Limiting the association of the pictorial depiction to only phonetic value in
interpreting the inscribed text is a myopic view.

Gadd, Smith, and Langdon collaborated on the report of Mohenjo-daro and credibly
expanded on the information from the latest discoveries. Gadd opined that the Indus
symbols were pictorial representations of real-life objects — such as a man in various
attitudes, a fish, a bird, an animal, an arrow/spear, among others. He identifies the
total repertoire of symbols as being around 300, but provides definite identifications
for only 25 of them.

Langdon, who also contributed a chapter on the Indus script in the report on

Mohenjo-daro (1931), asserts that the script formed the basis for the Brahmi script
of the historical period. In favour of the hypothesis, he presents a comparison chart
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of Brahmi and hitherto discovered Indus symbols. He also identifies some motifs
based on their iconography. Langdon was also the first to suggest that the direction
of scribing was from right to left. He also presents a sign list which had 288 Indus
symbols along with their variants.

Scholars such as Sayce, Gadd, and Smith have highlighted the resemblance between
the Indus script and Proto-Elamite pictograms, as well as archaic Sumerian scripts.

Pran Nath (1931, 1932) was one of the early Indians who invested regularly in
the puzzle of the Indus script. In line with contemporary fashion, he also believed
that the Brahmi script evolved from the above and was an alphabetical script. He
attempted to identify some of the symbols found on the punch-marked coins with
those from the Indus script. With his self-assuredness regarding Brahmi, he went
on to transliterate 78 Indus texts. This led him to identify the names of Aryan and
Sumerian deities.

An eminent archaeologist who succumbed to the lure of decipherment was Sir
Flinders Petrie (1932), the famed Egyptologist. Biased by his experience with
Egyptian scripts, he assumed the Indus script was also pictorial. He identified the
seals had official connotations and the text contain titles, designations, etc. For
example, he identified the jar sign as ‘wakil” or an agent. He made no suggestion on
the plausibility of the language of the script.

A far-fetched association, separated both in space and time, was propounded by
Vilmos Hevesy (1932). He compared the Indus script with the rongorongo tablets of
the Easter [slands — also undeciphered.

Another comparison with another undeciphered script was attempted by Piccoli
(1933). He found similarity of motifs — geometric ones — between the Indus script
and the Etruscan.

Hunter’s book of 1934 was based on his doctoral research. In 1932, he published an
article regarded as the earliest detailed study of the script based on Marshall’s report.
He supported Langdon in identifying the Indus script as a precursor to the historic
Brahmi script. He identified the language as Dravidian — a form of Proto-Brahui.
Hunter also found a close connection between the script and both the Egyptian and
Proto-Elamite languages. He presented a chart comparing the symbols of the Indus
script with those of the Egyptian, Proto-Elamite, Sumerian, Brahmi, South Semitic,
Phoenician, and Cypriot scripts. Hunter did not claim or attempt to decipher the
script. His attempts were more in the nature of understanding the inherent nuances
of the script itself.

18



In 1934, Piero von Meriggi attempted to understand the Indus symbols in their
pictorial form, rather than attempting to decipher them individually. He also favoured
the Indus language with the Dravidian family. He also conducts an internal analysis
of the texts. The short vertical strokes are identified by him as word dividers. He
also assigns grammatical identification to some signs — the jar sign for genitive case
(suggestive of relation/possession); the arrowhead or lance for nominative case
(subject of the sentence); the trident for dative ending (indirect object or recipient of
an action).

Hrozny’s attempts at deciphering the Indus script were based on his successful
attempts with respect to the Hittite script. He begins with the familiar, identifying
the symbols that have similarity with Hittite hieroglyphs. In the second stage, he
replicated the common symbols with the phonetic values from the Hittite language,
Indo-European linguistic family, but not Sanskrit. Since the Hittites were a
millennium younger than the Harappan civilisation, by inference, the latter script is
identified as the progenitor of the former.

In 1953, Father Henry Heras, in his book, provided a detailed narrative and
explanation of his hypothesis: that a proto-Dravidian language served as the basis
for deciphering the script. He read many of the symbols rooted in their meaning
and phonetic sounds from the Dravidian language family — more specifically, the
Old Tamil language. He identified the script as picto-phonographic. The symbols,
according to him, expressed complete words.

Based on internal analysis of the texts, he also concludes that the jar sign is a terminal
symbol. He also posits that the texts on the seals are personal names or epithets, and
therefore, when the jar motif occurs at the end, it is usually as a genitive ending. He
identifies two categories of symbols — the pictographs and the phonetic signs. For
identifying the meaning of the latter, he depended on similar motifs in other known
scripts and took their meaning to account for Indus symbols. For this, he cast a
wide net — Sumerian, Egyptian, Hittite, and even Early Chinese. Then, he identified
the root word, which suggested the same meaning in the Dravidian language, and
applied it to the Indus symbols.

The 1960s marked a watershed decade in the decipherment of the Indus script with
the introduction of computer-based analysis. Two independent teams, working
in Russia and Finland, were involved. The Russian team, led by Yurij Knorozov,
announced its decipherment objective in 1965. Their early publications on the
subject consisted of a series of articles published between 1968 and 1981. Their
work needed translations into English and was accompanied by a critical review
by Zide and Zvelebil (1976). In their final report submitted in 1979, they provided
meanings to all known Indus symbols. However, neither did they publish any text of
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the project nor the computational analysis of the symbols.

The computational analysis was undertaken by the team to understand and isolate
the ‘positional-statistical characteristic’ of the Indus symbols. This data helped
them to identify ‘blocks’ within the texts. These ‘blocks’ that they identified were
a combination of symbols that denote morphemes, phonemes, determinatives,
numerals, ‘variables’, and ‘semi-variables’. Another feature of the script enumerated
by them is the preponderance of suffixes over prefixes or infixes. Based on the
above internal characteristics of the script, the team came to the discovery that the
underlying language of the script should come from the Dravidian linguistic family.

The team associated the fish motif with the phonetic “min” or “meen” in Dravidian
languages. Identifying homophones of the word and their associated meanings was
the next stage in the process. The word min/ meen also means ‘bright’ and/or ‘star’.
Therefore, the fish motif was identified as referring to both ‘star’ and/ or ‘bright’ in
the Indus script. The fish motif, associated with six strokes, is interpreted as ‘arumin’
— the six stars — the Dravidian name for the constellation Pleiades.

The Finnish team, led by Asko Parpola, published the first computer-generated
concordance (a listing of the occurrence of each symbol in the entire corpus) of the
Indus texts in 1973. A revised edition was published between 1979 and 1982. They
proposed some readings of the symbols using the Dravidian language family as the
base. A more detailed discussion on the readings was published in the form of'a book
by Parpola in 1994. The latter tome lists 386 symbols and 12 more unnumbered ones.

The team changed their views regarding the nature of the Indus script from a
combination of logographic and logo-syllabic to purely logographic and then back
to a combination of logographic and logo-syllabic. They also proposed that the script
was written based on the principle of rebus. They also identify the language of the
script as belonging to the Dravidian family and that the script is to be read from right
to left in the majority of cases.

With the help of computing, the Finnish team was able to identify ‘words’ by internal
structural analysis of the texts. This involved identifying the pairing of symbols, the
frequency of symbols, and their positional contexts. From the statistical analysis,
they were able to identify ‘inflections’ — motifs that appear at the end of texts and
help in denoting the end of ‘words/ phrases. They also laid down a 7-point criterion
that allows for the identification of ‘inflection’ motifs in the texts.

The first attempt by an Indian to create a holistic corpus and concordance is by
I. Mahadevan (1970, 1972, 1973, 1979, 1981). With the help of his datasets, he
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proceeds with decipherment based on what he calls ‘method of parallelisms’. This
method begins with a series of premises — the short text seals record personal names
while the longer may include epithets, honorifics, occupations, place-names, etc.;
after the decline of Indus writing, some of the symbols were reinvented as traditional
symbols used in iconography, royal insignia, emblems on tokens, coins, seals, others
having religious, heraldic, totemic connotations, etc.; gleaning these generational
motifs through ‘arbitrariness of symbolism’, ‘absence of convincing Indo-Aryan
etymology for loan-words, the use of ‘myth and folk etymology’ to account for both
of the above, and identification of distortions that accompany ideas and meanings as
they are transferred from one sociolinguistic context to another.

Mahadevan attempted to decipher the symbols in relation to the Dravidian language
family. Firstly, he identified the pictorial idea conveyed by the Indus symbol and
then sought the phonetic value for the same with the help of Dravidian etymology.
He takes the spoked wheel sign and associates it with the Vedic concept of the ‘solar
wheel’ — the Sun-God, also the sovereign power. In the Dravidian language family,
he attempts to find the etymology for ‘sun-god-king’, which comes to ‘vec/vey/ve’.
In Old Tamil, the same is ‘ve-nt-an’ — paramount sovereign. However, the wheel
symbolism is lost, but it clearly denotes ‘sun’ and ‘god’.

Another important contribution of Mahadevan (2009), although one that did not gain
widespread attention, was the distinction he proposed between decipherment and
interpretation, specifically in relation to the Indus script. While decipherment would
involve the actual reading of the texts, interpretation would entail understanding the
meanings that the texts intend to convey, even if their linguistic and phonetic values
remain a mystery. The latter has a higher probability of success.

Kinnier Wilson (1974) added his scholarly weight in favour of Sumerian relation
to the Indus language and attempted decipherment based on the same. He proposed
a common geographical region for the origin of the two — India. Although he
acknowledges the leaning towards differences between the two, he believes that the
similarities suggest a common origin before the eventual branching out. The smaller
branch migrated to Sumer and the bigger one to the Indus plains. He identified the
text on the seals as having purely economic connotations — ‘accountancy’ as he calls
it. He identified the number system as following the decimal system.

He also finds the Sumerian name for the Harappan region — Ba’d-imin, meaning
‘the seven high places’. He devotes considerable attention to animal symbology on
the seals and identifies the zebu (Bos indicus - a type of buffalo) as symbolizing the
ruling power at Mohenjo-daro city. The fabled unicorn representation, according to
him, was the iconographic depiction of ‘Bad-imin’ in its entirety.
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The next in the series of decipherment was by Chakravorty (1975). He begins with
the now familiar assumption that the seals record personal names. In search of
deciphering the names, he fast forwards to the Mahabharata. Ipso facto, he believed
that the names recorded on the seals were Indo-European, and there is continuity
between the Harappan and Epic period, a wide margin both in space and time.
Mitchener (1978) claimed the decipherment of parts of the script based on the
Sumerian association of motifs through similarity. He identifies the linguistic base
of the script as Indo-Aryan. His starting point takes us back to Kinnier Wilson and
Bad-imin. Mitchener believes that the Rig Vedic sapta sindhavas and the hapta hindu
of the Avesta are an echo of the ‘seven’ also found in the Sumerian Bad-imin or
‘the seven high places’. This phrase was used in Sumerian to denote a place east of
Sumeria and beyond the city of Aratta.

Mitchner’s idea was to trace similar connotations in the Indus script that would
suggest the Proto-Indians and Proto-Iranians derived their ideas of sapta sindhavas
and hapta hindu, respectively, from the Indus people themselves. For this, he utilized
the concordance of the Finnish team and identified the occurrence of seven strokes
in as many as 77 inscriptions. He also identifies 34 instances of seven strokes with
a particular symbol, which, according to Kinnier Wilson, he identified as the Indus
equivalent of the Sumerian symbol representing ‘city’ or ‘enclosed space’.

In 1982, two books on Indus script decipherment were published by Krishna Rao
and S.R. Rao. Krishna Rao begins with the proposition that Indus symbols were
named with the first letter of a word representing that sound-word (phonogram). He
identified the language of the inscriptions as Proto-Sanskrit and then proceeded to
analyze the words, isolating their first phonetic syllable for naming characters. He
used this formula to decipher the text of the Pashupati seal by referencing the names
of the animals depicted therein. He starts from Buffalo and moves anti-clockwise.
Therefore, he gets ‘ma’ from mahisha (buffalo) for the first letter, ‘kha’ from Khadga
(rhinoceros) for the second, ‘na’ from nara for the third jar symbol, to the fish symbol
he attributes ‘sa’ from shadri (elephant), followed by another ‘na’ for the jar sign. The
reading he gets is Ma-Kha-Na-Sa-Na, which he takes to be a variant of makhahan
—an epithet for Indra in Vedic literature.

S.R. Rao (1982) proposed that the Indus script has only 62 symbols, which were
the basic signs, and the others were compounds formed by a combination of two or
more basic symbols (ligatures) or variants of the same basic symbol (allographs).
The nature of the script during the Mature Harappan period was pictographic, but it
also functioned as a logo-syllabic system. He further reduced the signs to 20 based
on the post-firing graffiti coming from the Late Harappan period, and thus the script
became truly alphabetic. He credits the Harappan civilization with the invention of
the alphabet.

22



After conducting an internal analysis of the symbols, Rao identified certain nuances
in the script. He identifies the short strokes found in association with the linear
signs as ‘vowel helpers’. The vertical lines found between symbols served as word
separators. A single symbol could be used both for its determinative and phonetic
value. He also isolated the functional aspect of each basic and compound symbol.

He assigned phonetic value of Semitic letters to the Indus alphabets and gave the
reading of some of the texts as personal names, titles, and epithets. He also proposed
that the language of the Indus script is closely related to Vedic Sanskrit.

1987 saw the entry of a scientist into the fold of Indus script decipherment. Kak
reduced the number of symbols to just 39 basic characters, and the remainder he
ascribes to ‘scribal variants, stylistic differentials and ligatures’. He identifies the
Indus script as a forerunner to the later Brahmi script, and that since the latter has
been deciphered, the former could also be read, proceeding from the known to the
unknown. Kak carries out a statistical analysis of the frequency of the symbols
both in the Indus corpus (Mahadevan’s) as well as in Brahmi. He also identifies
morphological similarities between the two and attributes a tangible historical
connection between them as the reason. He read the names of several Vedic gods in
his decipherment.

Fairservis’s Jr. (1992) decipherment of the Indus script was deeply rooted in his
conviction that the language of the script belonged to the Dravidian language family.
Armed with this principle, he first identifies the basic iconography of the symbol.
Next, he gleans the Dravidian vocabulary for a word that best suits the visual meaning
conveyed by the symbol. In the final stage, he arrives at various meanings that can be
assigned to the basic symbol and its subsequent variations.

Fairservis does not rely on computer-generated corpora that were available to him,
but instead creates his own sets of grids for studying sign frequency, placement, and
associations. Based on his grids, he identifies the Indus script as ideo-syllabic. He
identifies 200 graphemes among the symbols, which swelled in number to 419 based
on affixes and combinations. Even diacritical marks were used.

The value of Fairservis’s work was the hitherto first presentation of the Indus calendar.
He opined that the ivory sticks found from Mohenjo-daro were, in fact, the visual
representation of the calendars. These sticks had grooves, probably for sliding, in
association with some of the Indus symbols. He identifies the calendar in use as a
lunar one and even assigns names to them using his aforementioned decipherment
methodology. He also believes that the number system of the Harappans was based
on 8. This aligns well with the now-obsolete counting system of the early Dravidians.
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In 1998, Wells listed upwards of 600 Indus symbols. He also downplays the claim that
the Dravidian language family is a contender for the linguistic identity upon which
the Indus script was based. Considering the nature of the script itself, he demonstrates
that the Indus script is logo-syllabic. He compared his software-generated statistical
findings on the Indus script with other known linguistic databases and concluded that
the Indus writing system is linguistically based.

Institutional involvement in the search for the key to deciphering the Indus script
in India started with the Tata Institute of Fundamental Research (TIFR) in 2007. A
team of scientists began working with Iravatham Mahadevan, utilizing statistical
and analytical tools to address issues related to the script. Mahadevan’s concordance
was the basis on which the tools were applied. These studies are supported by a
financial grant from the Tata Trust. The team, comprising Rajesh P.N. Rao, Mayank
Vahia, Nisha Yadav, Hrishikesh Joglekar, and others, has been working to decode the
various facets of the Indus script and the underlying language through computational
and statistical analyses. The probabilistic models created with the help of the
proposed analyses will aid in identifying individual symbols as root words, suffixes,
prefixes, other additives, or modifiers. This, in turn, may be helpful in identifying
the grammatical bases of the underlying language and narrowing the field of the
candidate linguistic family group from among the conflicting claims.

Steven Bonta, a linguist by training but with a deep-rooted interest in the Indus
script puzzle, brought out his work on the script in 2010. He does not claim to have
deciphered the script so much as assign meanings or values to some of the frequently
occurring symbols and forward plausible hypotheses on the content of what he refers
to as ‘patterned inscriptions/texts.

In recent years, the field of decipherment has opened up to independent and amateur
researchers who have occasionally contributed credibly to the growing corpus of
literature on the subject.

Bahata Ansumali Mukhopadhyay is one such independent researcher with a
professional background in computer applications. Through her numerous
publications (Mukhopadhyay, 2018, 2019), she does not claim to decipher the script
per se, but rather assigns meanings to symbols or their combinations that were
intended to be conveyed through the inscribed texts. She identifies the inscribed
seals, sealings, and tablets as data carriers, including taxation-related information
such as tax rates, taxable commodities, Units of measurement in volumes/weights,
etc., tax collectors, and modes of tax payment. She identifies the variants of bird-
like logograms as representing various semi-precious stones, such as lapis lazuli,
carnelian, and agate. Similarly, the fish-like logograms are identified as “fish-eye-
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beads,” which were the most prized export to the ancient Near East. Moreover, she
identifies the basic nature of the Indus script as logographic — symbols are content
and functional morphemes, not phonograms for spelling.

The most recent work by Debasis Mitra’s team (2025) utilizes Artificial Intelligence
(AI) to identify, extract, and store information from images of seals, specifically with
respect to graphemes (from texts) and motifs. They have developed a custom-made
application specifically for Indus script reading, which features an ‘Ancient Script
Recognition Network” (ASR-net) for recognizing graphemes and their sequences,
and a ‘Motif Identification Network’ (MI-net) for identifying recurring iconographic
motifs on seals. Their methodology is designed to provide a clear understanding of
the script itself, its meaning, and its function.

Another independent researcher, Mahaveer H. Muhammad, claims to have deciphered
the Indus script. He identifies the script as alphabetic in the service of a regional
proto-Prakrit language form that he denotes as Sindhu Prakrit.

Bharat Rao ‘Yajna Devam’ — another independent researcher — claims to have
deciphered the Indus script by treating it as a cryptogram (2024). In generic terms,
a cryptogram is a message in a known language encoded in an unknown script. To
crack the cryptogram, a substitution cipher is needed. In the present context, the
inscriptions of the Indus script are the cipher text, and the underlying language of
the script is the plain text. Yajna Devam utilizes cryptanalysis methods proposed by
Shannon, combined with modern programming languages, for his decipherment.

He identifies the script form as ‘proto-abugida segmental’ where consonant-vowel
sequences are written as a single unit, with the vowel sound indicated by a secondary
mark or modification in the consonant’s glyph. The term ‘segmental’ has been used
to denote that the graphemes (basic units) of the script represent individual sounds or
segments of speech (consonants and vowels), rather than entire syllables.

Yajna Devam claims to have deciphered 500+ inscriptions of the Indus script. In
doing so, he has come to the conclusion that the later-day Brahmi characters are
standardized versions of Indus symbols and that there is a substantial legacy of Indus
linguistic features and cultural elements in later periods as well.

Andreas Fuls started working in tandem with Bryan Wells for the development
and maintenance of the Interactive Corpus of Indus Text (ICIT). Fuls was the
computational brain behind the ICIT, looking after its development, programming,
and maintenance. Having worked extensively on the Indus script with Wells, Fuls
ventured out on his own with a two-volume publication (2022 and 2023) — Corpus
of Indus Inscriptions and Catalogue of Indus Symbols.
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Regarding the direction of reading, based on the data from his corpus, he states that
75% of 5659 texts are to be read from right to left. 4% has to be read from left to
right (215 texts). Interestingly, 16 texts must be read from top to bottom, and 10 texts
are written in boustrophedon. Also, for 14% of the texts, the direction of reading is
unknown. Regarding the nature of the Indus script, Fuls reiterates that it is a mixed
logo-graphic-syllabic system. He identifies 19-22% of the symbols as syllables and
78-81% as logograms.

Corpora and Concordances

Any attempt at deciphering a script depends on the database of the symbols. The
more comprehensive and all-encompassing these databases are, the greater the
chances of successful attempts at analytical research, which can subsequently lead
to the formulation of hypotheses and their subsequent verification or refutation,
partially or wholly.

Barton, in 1928, published what could reasonably be identified as the first attempt at
compiling a sign list. His list had 124 symbols, including variants of basic symbols.
He also found Sumerian parallels of 35 of these signs.

Langdon’s list of symbols, published in 1931, listed the number as 288, with variations
listed under the same number. Even at this early stage, his dataset comprised 566
examples of the Indus script, which contained approximately 2,500 symbols.

Hunter’s publication (1932, 1934) is the earliest attempted concordance of the Indus
script. He arranges the symbols, known to date, in tables and grids. This helps in
identifying the basic symbols and those that are variants of the same motif. Hunter
identifies the jar symbol as a terminal sign, and when it occurs within a text, the same
is taken to denote a break between segments. The same conclusion was arrived at by
the Soviet and Finnish teams through their computational analysis. He also makes
a frequency count of the double depiction of the fish symbols, inclusive of variants,
and concludes that they generally occur in the texts in the same sequential position
in the same position. This led him to posit that the dual combination is a single word
but may have different pronunciations depending on the dialect or euphony.

In 1939, Pran Nath in Ancient Scripts of Harappan & Mohenjodaro presents six charts
of transcriptions of inscribed objects. His work is notable, not for the decipherment

that he proposed, but for the listing of Indus symbols.

Dani, in his Indian Palacography (1963), produces a sign list of the Indus script. He
comes up with a large number of basic signs — 537. He also devises his own system
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of categories for grouping these symbols.

The first truly comprehensive corpus and concordance of Indus symbols is by
Mahadevan, published in 1977, titled “The Indus Script.” Texts, Concordance, and
Tables. He identified 419 symbols based on the archaeological evidence available at
the time (2911 artifacts; 3554 lines of text). With the help of a computer, he generated
a font that matched the symbols to compile his concordance. He supplemented this
database with information on the sites from which the individual evidences were
recorded, the design (field symbol) on each seal, frequency, and distribution of each
individual symbol, with reference to the texts, site, and field symbol. Mahadevan’s
identification of the nature of the Indus script shifted with time from phonetic/
logographic/ word to ideographic. In 1980, the corpus was updated into a digital
format under the nomenclature IDF80. Since 2021, the IDF80 corpus has been made
available online through a web portal maintained by the Roja Muthiah Research
Library, Chennai.

Another contemporaneous, slightly earlier series of concordances was produced by
Parpola and his team throughout the 1970s and early 1980s (Koskenniemi, Parpola,
and Parpola 1973; Koskenniemi and Parpola 1979, 1982). However, dissatisfied with
the outcome of their decade-long work, Parpola invested in producing a complete
photographic record of all known Indus texts. This ambitious UNESCO-backed
project resulted in the publication of three volumes of the Corpus of Indus Seals
and Inscriptions (Joshi & Parpola, 1987; Shah & Parpola, 1991; Parpola et al., 2010,
2020, 2022).

The latest attempt in this field is by Bryan Wells. His idea that came to fruition
was the creation of an analytical computer program, the Interactive Concordance
of Indus Texts (ICIT 5.2). The interactive software provides a compilation of
statistics regarding the distribution of symbols and their use. It has been available
online since October 2009 at www.epigraphica.de. This program is based on the
Electronic Corpus of Indus Texts (ECIT). The corpus brings together examples of
Indus texts, the artifacts on which these are found, and the archaeological context of
the recovered artifacts. He also classified the textual evidence based on the nature of
the artefact, text typology, and accompanying iconography, if any. The corpus also
features a detailed sign list, including variants of the identified base symbols. Wells
has published the ECIT as an Appendix (Wells, 2011). By 2015, he had increased the
number of symbols to 694.

Fuls’ latest count of Indus symbols stands at 713 based on Wells’ ICIT database as of
May 2023. This count is based on a total of 4,674 inscribed objects, which comprise
5,659 pieces of evidence of Indus texts and 19,869 recoded pieces of evidence
of symbol occurrences. The database is available online through Ful’s website —
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Epigraphica.de. The frequency of individual symbols is listed according to several
parameters, including total frequency, frequency by text position, site, and artefact

type.

All the corpora differ in their count of the repertoire of Indus symbols — Mahadevan
419, Parpola 386 plus 12 probable, Wells 694, Fuls 713. This is because of ambiguity
in the identification of a motif as the base sign, or its variant — allograph or ligature.
This is an aspect that is fraught with divergent subjective opinions and liable to
constant revisions as new evidence and its plausible interpretations come to light.

With the help of the corpora, scholars have been able to find a relatively common
ground in identifying basic symbols across the entire repertoire — approximately
150-200. Greater is the number of other symbols, most of which are compounds of
the basic ones.

Some of the symbols are clearly pictorial, as expected. For example, the stick figure
unambiguously represents a human; gender is inconclusive. Alternatively, it could
be a divine figure as well. Another basic pictorial sign is the simple fish symbol —
devoid of any additional features. As against the above, there are certain symbols
where the pictorial motif is subject to biases — a circle or oval with intersecting lines
could be a wheel or a chakra; a vertical with a number of horizontal lines could be
seen as a comb, a harrow, or even a tree.

One of the biggest advantages of the above-mentioned corpora and concordances
has been the generation of statistical data about the frequency of individual symbols,
symbol combination while occurring in pairs or more, their relative positioning in
a text, and their association, if any, with the graphical depictions, wherever present.
Based on the above, the following conjectures have been made:

»  The text segments in the majority of cases are one to three characters long and,
in all probability, do not include grammatical affixes.

»  Texts having a single motif probably represent a complete word in itself and can
stand alone to convey the intended message/idea.

*  The sequence of more than one character when repeated in the same combination
in a longer text, the remainder of the text may be taken to constitute a self-
contained segment of text.

*  The relatively regular positioning of a particular symbol when occurring in a
text gives some idea about its function. For example, it is generally seen that
the ‘handled jar’ symbol occurs at the end of smaller texts — ‘segment terminal
position’. Therefore, when occurring within a longer text, the text following the
‘handled jar’ can easily be identified as a separate section of the text.

* Some symbols have been, it appears, used interchangeably in certain cases. This
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appears to be the case with the ‘arrow’ and the ‘handled jar’ motifs, which have
been used to denote the ‘segment terminal position’.

Again, as with everything else in the ongoing saga of deciphering the Indus script,
the above do not have universal acceptance. For example, Mahadevan (2000)
interprets the ‘handled jar’ as person-number-gender mark based on the Dravidian
nominal-singular-male/ nonmale gender distinction. Similarly, the fish symbols
have been variously interpreted as a syllabic sign by Wells, an attributive-lexeme by
Mahadevan, a unit of measurement by Bonta, ‘fish’, ‘star’, and ‘to shine or glitter’
by Parpola, based on the reading of ‘meen’ from the Dravidian language, and fish-
eye-bead by Bahata Ansumali.

. R .
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Gufxy ferrem & afe urogfafuar foredt ues femligr & =X & @ il < 3 38 o fewigR
T QU T TATE X € | A TS Gl Gl 91 €, ST FA&T0T o T R ¢ |

aretene fefSreat arogfeift &t off et g el € 1 Hderss ger e fidg & & &
AAfIF TGS &, T [T TR & 8 e ¢ e dueied & uRer § agh
Uy e o1 GETe heg Gerl Al SHeh Faafen o Ui YN qrugfeild fAsr &
IRET Id q el gl o7 | U1 JUgerd + 319 uRER # [:3ess var & fofg sit
e Ua o1 o fear o, 34t &l famar o 98l & Taais ol aid 9 | ST g & gl
FfEra AT 68,000 UIUSART 1 STeree UTvgfeify ved W suersd ¢ | U agh
qogfeild fAR & SET9A &g, UeAT &l HEHid Hellerd GRT TR’ Ud SIRI 1 &3 &
I HROT AT, g T71 T W E | 37t A7 urogfaft o &t S off arean @ €,
auifes daTg T 2, e wdeqor & el @ yafaa e @, e garam as
Jurfie TR W enfga g |

HHATYT:
TPt arogfaft faer sifafam (NMA)

ST o FHTAR-vel & HreEs @ g el ¢ & i aogfaft sifafs & fog e
2023 § & d910 91 W § 3R gHeH ot JAR & T €, I WS wrifad wem
NI &, Sl H TaeyoT 7 g2 w1l ol Sgifics GHTEH 3T |

ZGH IUgfeild &t I9-ured & ®9 § RN e Sl smavgear g | gH g8 AT
Y o qRreiaes Qe & Fel S1fIes Hexd 36 UTe &l & | S 97 4d gurfed oft
B T 8, Ik ot 377t afg ees urvgfiftat et €, < ursl ol gadteroT sTeae ¢ |
31dt: Tugfetfiat st=ra: U knowledge text & | 9 WA &t 36 UTe W Tqfd
T AT AT | aH | arvgfeifd &t denferdr ATa T qRrdiias arnlt & &9 &
€ | WIg qXraa @d&01 & The Ancient Monuments And Archaeological
Sites And Remains Act, 1958 # 3195 2, (b), (i) H UIvglcifU &l it Rrarwa®
Tt 3 w9 & wififerd fomam mar § iR SRl W Qi g & gsiienor i ara
&l ¢, df et urgfaift @t off sraia w for S g € |
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&9 1.

3G YR B T (490 ‘I YRaA’ & g 1ffem & qed = S gear &, difeh
fongit oft green & a1 aferiva w=i & afg 1 urvgfaft 8, at 39 Ui w8 o "eh! 8, faeg
IGHT GSTeRT0T ST STHET Bl ST | 36 GoTenor h S1fSepR ST 9Rd o e
forght oft e ot gt Tt | S TivAT Gofiga TR, IHeR THTOIE 9Re @ foEm
ST | USiieRRoT & 39 3MfIER &l SR T@H & felq 19 IR 3= &t Ta 31,
“TIfSeRTor a1 “Tadd G ST AT BT | 1Y &, 39 FHMIR H S arelt
T R WIS T G | 32 A I T &, o Ueel I RAH o IHH Gag=
AT 3R T 7T B T Afdde S | 39 YR g ekl Ao & genfora urogfifa
YR gy} TUT AT GUg | Gepford Troglatlt @t ot oy e gem
URART AR g I 98 HIA ¢ | STH YRV g ht uogioifudt & qaeqor &
THTY & STQ | Aferata Gorg # feda urvgfeiftat & forg of gf & forg gff sugea
GHTYT TETE U=Td & 3T | Tegg S 38 YR U 379! Uugfei(d & dsiteor
Y A |

TS 2 - “UTogfafd $Rer e

T TRAH_ IOl EReT0T [REHR” <l =Ivon Y | ST Sfert 3o forl & 9Rig & €9

H arqa o= | urugfift o grequr 9 o1 i 9T 38 €, 3 IR o ST =Ry |

1. g [RER Had AfeTd GUg &l urogfeita & forg fgam s |

2. UTUgfcifd Sl EReaT YT IEeH! UTETT & SMYUR U YIRS i J&hd feral
ST |

3. Y9RS Ue AYifid orafd & orum w) # genfera urogfefta &t geit Online 3uerss
FRIG |

4. g3 foarol @ - H IS THET Bkt € o STUHT URT Uil SR ST TR R
T I &t HIT HT | R GHIG &g, o BRIl T ITeh O SR Ikt
GG Bl |

5. 39 YREHR ASHT &l HATerd i HI=IdT UT gt |

3G IS & Taegor & o7 arelt Sgd STUTE Sgd 8g ad THIG @l S | oSt oft

QR @l AR &l A 375 IIUSIaild & Aeed &l G & folq a1ed &y | 919 g,
“GEH HelTer” & T T IRAH 3H THR &l F1 R @l 8, SHH TaR-THR
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SRITE UL BT | SHY T AR ol Jeferehan @ qrogfeif 3 foig yemmma der gie
#l A1 G- & el do Teltht | AT H T TRAH 1 URET Uel AR 31 arel
A& Gl o Uil [a4Te el TTaT 3caa g, fored e H urogfei(U Ted gq off TR g
F argest fRIf =gl o H guET @ |

&9 3

A0 & felq F ARAH &l TR Ta Sl GgRT o1 aTgd | TS §Rehil J=INTa
YU Y 1 e < Gt qroglftar fRism medtera & o1e ¢ | fasufaerer, Fa
Ypd fasgfaaer, welfcened, e, WY-4eM, JEEed, T 19 I
ATHAETTR, T TG Wi TUelerd- 3 T9 98-93 9Ued o ¢ | favmig 9 &
3% TTY UTUgfailtat @l oy geii g IR TeAfd ot anfey | 37 SRR uTvgfel(d g
& faq gderor g1 o fauriia gafa ua Suasy & ey | fRer ey fasgfaemat
I ST T, fagfeaTer oo Herfameral e 3TeW T | 6 TR Ha&ToT & foig
Fod FraTerd U ST AedTerd] o ViR U Ueh STJaw g1 91eq |

TR-GRR eIl Ud AfFaiTd Gug & oy ‘I 9Raw 1 3791 e1eaT, aenfear
T UTUSfeifd & folq TardTa T8I §i ! aSoT ol =1fgd | T g, il # arogferfd

& U SIS T 3% ¢ |

Uiy qETYE gl i "G ST

TP Uil iR & gRT X o%1 A H81eH &g (MRC) 791 @Reor (MCC) &g
Wit T € | 598 @ 9gd IR g, 37191 9 IS § | arrd H urvgfaifa o wderor, werad
TIT GRET Uk gER § 3o ke & o gl & 371 g YT Bt 3rra<genal & el |
Iread H ST S o UTogfef W e i A skt R -

Tdemor (Survey) > @& (conservation) > Wa@d (Documentation) >
fefStergsiem Digitization) > g (Archiving)>ure durga (Editing)
>R Publication.

H% hH H YR o § gH @18T @l A8l 1 Fohil | e O fRIfq et @ o o
TRegoT 3T B UTUg el oAt et des el Ut € | 193 2t <Rt gt fifi @l @ foredt
AT H ST T S RN U9 Ueh-gER & s ST € quT 3¢ 37T i IR Ud
STAIGR Bl STTd 8 | STehT Y@ o1 GRayor &1 §7d 71el @ | 98 GReyor fag & fava ¢
0 e & forg AT, T g e mrasaehdr 2l 2 | 314 MA@ & fAT St gal gd
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JIR &, 3G 1Yy TRET01 & A= oft g =nfeq | & 2, Se grer wmwn, ey fafg
qIT LA & ot STHHR g1 A1feq |

T UTUgAifd g, TR Teh HHGA o1 SIe & SMYR W Ug foam ST gehaT &,
ST g feifd, sra o grogfcift 3 faxive @i, 3H GUTgd ad @i & 3Tgd il
IRY | T1Y 2, 3T Teg;, IR GR&TOT ot oft Sga@m 2 | 9 379 (43 § Ui & g1 &
B AT TT Ry T Sl ARIeToT et | 39 g, R fefSiergsie @t oft gfawn
BT TR aT SMeRig e & g oft agf qeed e Tnfgq |

3G UHR, TUgld Ga1ee dheg (MRC) a1 arogfaifd @Reor g (MCC) gl 1 T
1Y Y AT STAFEIT T TR ek FHeRTen/TH=ageh ol SHaT YUT SUGRI ST ST
AT STUferd BT | 3 T fagl % Wy do Y gaferd 99T vefad grogfefot
H T UHIRIT TT 1 AT R Sk TR hi o= # o o 6t aen guremE
Tiea e 3G fSfSiea St e Hriterd ol 9 371 |

Y UHR, ‘T YRAH & Gl Sa3dl & 716 § w1d § Tuferd gheran Hertt qor
31ft ek ST gAegoT Mot 3nfS B Tk €, gt off JAdieror g |

THRIEAS STUATg F [Aog SAITERAT

gar gt & urogfeift & et o e SITEEdT SNa¥dd ¢ | 9gd S AHRIESE N
AT # St TR €1 39 ufoidl 1 eed o faufaererd & ofdgd gerafd qun
TR TR HaT 3 o7 SfUeR) & He & 98 g dids 74T % o1a it urvgfafiat
€ 3 el €, ITH IR el H 9gd e T § | gE ASRIHSE ¢ fh e & g
&t foredt arugfaifd & Fewaqet € | & fSgR @1 €, 98l U a1 it aad ded g4 o
& RIS o T, AT & |IY STl 7T | 376 S o ol e e & g TR
150 a9 & o 1fiieh G 30 TR t FIfal e # o7l € | 39k fa%g STHTedhd]
AT off 3TreRg e , s gARt gar Wit urvgfafta & arafaes Qfeies Fea @ gwe
T | 1Y &, Ig GERIAS WG 7 8 o T o6 31eft off aga o ¢, forwss wfd g
FHI FAAT ¢ |

gaT Uigt &I uTugfafd sreaaa & ufe &fe s
g el ot STel ASHTR AT, Igeht 3iiX 3 Ufka 27 | urvgfaifd sreaa @ TR &t
GHTET g1 deTe! 2Tt | 378 &H 99 TR @ ASHIR S Gohd §-

1. feifdarees (Decipherment Expert) & 9 H- 3Ha fold 19 9RAH & d9d1ZE
R T feifUareenl &t AP GSi g1 =1y | S AT argiefudl @l gt 3%
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snyfe foaftal # gfiee & Fvger e=fin a=a & ufd o w@d &), 9 1o
IRE gt Hia-fafd o @ea-faifd & faawor gant STueT AW USiigd d dad
€1 3 STTAT AIT-FH T -4 1 off Fazor 37 | 36 TP 057 & SR W
I TN & AT ¥ HH fierd Wi | 39 forsawaRor aur Srger ersin € S
3Nee A1 ST | HTST-HIfeed T STFH et aTe gar-garadl & g ag T
e STaER BT, FoIeH oR UR T o A1 Wiell 973 H 1H 3 d S7ITaTSie o gad
2 | 3H YR &l H Sd-hed 9 Wl & g o= Gurge it o= S | Q&
ol Ife forelt TR & SR ot STUET BT < hIIRITATST o HISgH & I ggradr
&Y ST Gepdll @ 19 AT R O a1l & fheit <ivameff a1 gures =t faviy fafg &
TS AT aTe - fel =R &A1 BT, T & HTd felfd e AT & famive feifd-
T § TG R 3¢ UUgleify ot fefSiee ufd 91 e, aral & wread § uiRksifie
TT Y, T B Gobd! | SHY R TR TG aTell Afgeradl ol ISR T o) S8R
fHeRT, TT-Hifecd & STAdT SRISATR gadhi ! O W gd gy TRISHd o1
T STTER TUT USTIR Al T | 36 U& Online Application ¥ Sgr! a4 g |
Heh fHT0T & foy AR 7T ST, HRR o Sfia e g STarg R
&t GOl S T TR § [l oreft ak 39 W 8996 3TATGE USTigd & I ¢ |
https://www.ntm.org.in/languages/english/login.aspx
TReJUT-faRIvT & &9 H- Uvgfaifd & EReoT H HRIeT AfRidl dht ghRl SaRaawal
BIcit TgrMt | FaTstl & oY g AUSHIR Al ST AR BT | 375 ORIV IiRI&ToT g
T & 3R U SIS ST e § |

2. |Iegor & forg- IR aferidl @l TIHa yaerl & 39 gaeyor § sraferd faar
ST Gl 8, ST UTUgift g ol saferiTa g 7 e urvgfaftat &t gemm 5
T IR 1 370 YRR 7 R arogfifUat & TR T Tere/Isiianor &
forq dieaTfed &4 | 36e fofg 3 fohT TR il & STTYR WR MR e i fora
ST | A T YR § Toic gil | 3TTST OR JTH I gie o BT YgL ATHIT
g 7 off TR TR SH-8ud T19 §U Ted & | afg I WRaH o gy arogfaifeat
&t @it & for ot erge= fomar STra & o gderor 3 forg v vess g gl |

3. Ve & folq Sy ga- fdiftaree &t a9 gsht 7 § w fdftaree @
AT TR ST & SR T FH TRTH & I gl o gIRI G [T ST,
ITh! S TR o iy TR-¥R STt S et a7 I g, bl 70T RAe
it |

4. TH YHR UIUGIAY-STEFT Dl TISHIR & TS+ W JaT Uit H S8 1eFa o Ul
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T ST, fSed 19 YRaH & o1 1 g il |
urugfaifd & ferg AL & &

Tad T 2TeT & fametyor & ferq AL &l TR &e @ 6l # wifar g, faeg ot Al
2y fRfa o =2 @ 1o 20 5w w sk @ S =g v, oS aen wiea & fasieg o
ST AT & g |

forw ®9 & =afaama gug & urvgfaftar - et € | Ue g 3 gy gad
gTugleild 7 g g € | Uo & foifier &t fordl, U & ST 3 SM9R (1T, dTerdd,
Jergg anfe) W feredt urogfeld ua-gudt & 39 ver fafsa g St € & verea &
Tedl 3¢ GerSTH Tad 9 S Bidl ¢ | 3 AfFnTa Gurg ht uvgfafuat & gif
e foifierR <t smies urvgfaiftat Uard et € | 37 St de sgafeda = & ferar sy
q9 ok 3] H1Y TG Tl BN | 3T TG & g off, fefSegswm & a5 Al &
IUINT T YSIa 37T o1, S TR 3T shfed g | fafem fefier 7@ emer &t
gl 7 § et Uahd ST Al @ g1 9ol €, Afeh 388 3111 & HH H Iaa
feafd & ag Sugert i g |

et fiemet a1eft g Documentation & faT manual &M W Siig &A1 T1fgQ 37X
H fAQ fARIwgl &l R & g |

Ter@d(Documentation)

URA & UTUgiAifudt & Teiad 1 et 250 auf ol Sfierd @l § | Aol F gaveH 38
TR a1 | Igi G-k TTugfeif & fofq Sueht fawaresq o faawer g&a # gasfera
fopam | 19 et o 3TRNT T EF & YR <l foraot g+t <@l |

1. forelt Ereer # Genfera arugfaifta & ferg

2. Sfed 9g i dIogfeludt & forg

194} =t & 379 T ufeares digmet, wiaear, fHgr Rad Swmd!, geqn, s
TETROT FAT, SR, fAgR APATT URYg, Te % gRI 3rdld H Hdfera arogfafuat
&1 Tora o T g1 ST Toieg, ol A, 7.9, gudre e, |t & did, .
YIdTeR &< S$eaTd, 1. &, Ut Srdard, RiaqsH 9814, S1,. o9 21, 31, 3= 941G
FI3NTS & A A WR-U% HaaTeh Tl 9ISl e AT Gehfold ohl TR 9T I aafedd
& fAEROTIaeh GRICTEgT! el VehI<I eharal 71T |

3 IR U= 31Tt off 3 urugfaif 3 fawa & ot gemg 33 € | el W . S TG
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Ffsit g grTiad A Descriptive Catalogue Of Manuscripts In Mithila Vol.
1 @r@trrog%ﬁao‘ruéwe@gr%mwr@%mww g. § gl YR Y1 &
BT T | ST A equT o AfeRiTa Toig & fedra urvgfeift a1 faawor g e foar mar 8-

( 1k )

No. 277. wafigafisagn By wal®| Priyaschittaniriipanam,

Substance:—Character Maithili. Dark-white paper. Lines
11 on a page. Letters 59 in a line. Folia 51. 12x34 inches.
Appearance, old, Verse and prose. Complete. Not correct.
Date, Saka 1642. Worn-out. Torn. Soiled. Place of deposit,
Pandit Srikiat Miéra, Salampur, Ghataho P. O., * Darbhanga.
A treatisc on Dharmadiistra, dealing with Priiyaschitta by
Bhavadeva. :

Beginning. uf 79: 1
HATTAASEIIA AR |
el argAe Atz )
wefgerfiarEEg gfaf=aaasan |
_ forae vEgam s fimfrerm ||
End, 1
TR e T e |
g ﬂ aqfid A @E.ﬂl'l'rﬁ: |
iR :
Farfy = |
£ Fegafcsd 1 o 1
Colophon.  3fi asisvihjwem a@wa  spdtaTasal  yRfOTERT @A
fafa 1 gwEg 1 - 1l
wis g saufna Afemegan |
FimRRRATfH i o w0
Fouery fam ¢ waer s gea e )
we wfdt fRFamd geafs e o
Pz 1 angasagdranafasmaafaaiEn

Previous notice:—C.C. Pt. I p. 363; Pt. IIL p.77. R. M,
Pt, 9. p. 214. H. S. Vol. IL. p. 179, (1915) :

Tt U uferr e1eR S, el G qu ufd g ufea S 3 < ¢ | get giere &
I Tk TP 10T 7eg & IR Y SR “WMeh 1642° 3 fam man g 1 @ny

41



&, Il faawolt & previous notice % r=ta AR qavemTRIa favoft & e
fram g

C. A. = Catalogue of Mss. in the Asiatic Society of Bengal.

C. C. = CatalogusCatalogorum (Aufrecht).

C.I.O.= Catalogue of Mss. in the India Office Library.

H.P.S.= Catalogue of Mss. edited by Mm. HaraprasadShastri.

R.M. = Catalog of Mss. edited by Rajendra L.al Mitra.

H.H gIIETE, QT & GIRT AR G0 I UToglaifian & 39 werR yora faar mar
%1 Notices Of Sanskrit Manuscripts Vol. 7. ¥ Te Urvgfafd &1 yawa 39
TR § | ST THRE 1871-1891 F AT A g g |

No. 23908. l{ll’tl‘l!tll Substance, country-made paper, 12 %
b inches. Fulia, 142, Lines, 10 on a page. Extent, 2,732 ilokas,
Character, Nigara. Date, 7 DPlacs of deposit, Dhamdaha, Zilld
Pirgiyd, Dlaiyaldla Jhi. Appearance, fresh. ['rose and verss. Generally
correct,

Piijd-ratndkara. Rituals for worshipping various gods and god.
desses sccording to Téotric rules. By Chaydes'vara. He was minister
for Peace and War to a king of Mithili,

Boginning s wiwrcfritwewtiamawfen:
greta Fgmy freesar sl ferarsion: |
Trgswefrefafresat O frarag o-
w RewEari e g w0
TG W He i o weawT
wRigfrieR oy wvt Vi s
w Trwrw fafawrrtswf v tsvewc
wwd: wfcuifeha fem Tang Twe o
wryroRfrvergeTr: gioRTe: |
gaTwmroim fitde glecs

wrrw iy fafasiefn werat o
wiret fefi wesrCommt qot yaifoad ) wfic
End. fufoys wimsY wradiwrwwmre )
Wi fowriw cwregefoe: o
Colophon. tfr wwrwifafrufuwesdgoivdwdrfon yaran

WIW: QR
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164

fram | wvrcemiXvywiefosred | aw wedramifghies | sy
wRewcufcfefimes | Tuewmfebetv | Wchammfeffy: | Fagefaafuy-
fu: | ww FETETEr wrrmEATEE | wperfore | ganfirfcfren o |
wuwitamwifgsewew | ayamfafy: | veanfafy: WTATIAATTOE-
wi garigrafefy: | qwewrchefic | g wfided | wwdeRtarfcafires.
wow | wiErgcufegmtafy: | ww gdfrayafave | wwifz fasirafafis-
mrlii' ﬂt:lrrftﬂlﬂl‘lﬁ | Ih.?lﬁﬁh: | uiiﬁg\mﬁﬁ' | Srear-
fefafi: | waim Tourwifafy: | Srovswes | we g e | o oife-
wifgfarganfaf: | wrrewrcofefafi: | verwrmifchiy: | smfsssa-
wrifefefie | gwrfefedes | feviftad grfkfaly: | srwmefefy: | sfvafa-
frdgafaly: | wwemfaly: | fagemrafcfoent fiorw eawifafy: | of
o genfaf: | ww cowrwifgfingong | femganfefy: | wga v Rl
f: | agrercfefaf | ww TayedreRgifcfon | freredwifcfafv: v
e ferrarmeovifesed | ghignfefaf | gardomfefai | wmgor-
wifefaf: | Ttwrafafie o sfwfadiafcfaiy: | aa: sfracmafi | wead
awn wrﬂ:lnt I

20H g4 7o AR S urd ¥
1. U & Ui Sis # ¢ fear man g |

3.
4.
5.

7y o1 faear(Extent) fean 7ar € | 38 7=y 91 v gl €, 5He 319 ¢ & 9l 3ad wiie

YT I H AU e UG €, ST T X Y orRiaeaT X 3TeR T i 32 & T

3 U giaT ¢ | 36 YR 39 faaweh # off ufauled s1er g &t i man g |
ZgH g faawor gegot | uvgfeifue ofiar & geft fawat o uee oo @ form man 2 |
ST & 37 B! U URET T TR GREY e o G Tealeh! ol eheld &L [eid T ¢ |

End text 3R Colophon & Ty &id¥ g & fo End text g 77 T 9T &l & q21 7

gra=f ufaarere 3t Colophon e |

e g AT G0 ot UTug el Bt a1 R & o 1 I HIF 9 Ierel a1y foh 3Telt aR ag
Ul agt Al oft et Temht €, ara: St 32 9o ag Yo & A €, 39 THY H gUTETe a1
e fefSrergsie & forr Sig a7 a1f¥e @ 2ifes grma ofwr &t ufafafd e <t smo |
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AT were & ufafyat
34 yaR, Fafafad ufafdat vee & fag suged € | 598 urgfafd @1 got uftem fAe sem-

Institution Name: Person/Institute

Address: Full address with contact No. and Email (if any)

Manuscript ID

Accession No./Bundle No.

Previous notice: afe; ot Gem it urogfafd 8 ok 39 dea @ yd # g fawoft wemflia

B gl & < 3TF GG I e el |

Title: UTogfeifd # St <five 7 |

7. Author: 9@ a1 quIGH

8. Subject: fawdt &t Fet 7emT & TR FRAT SRS € | 37} (A9l H & T Bl A1 g |
I H fawa § gdagen 3 AHE &t 2 | SOy e @l @ TR-9R R § fod 1 g 3k e
SEATH-SANIY 37T § | 37a: Ueh QAT st fawalt ot gt faeifa e ot gt

9. Scribe: feifter 1 =T, afe; fom & T Tfgd & <A e o oft a8 grm

10. Geographical Location of Scribe: foi & w urogfaft fordt it €, 38 T o1 7 agf
Frdferd ghm |

11. Purpose of the scribe: 319 foiq oiad, gar & foiq e & foshl & forq orae &t
farareon rafg; foiferr 3 afd & arest qwads T onfg stedieneo (disclaimer) &1 sagR fomaT &
A frsrard SRae H1T ST ek ¢ & e H SiIfg e Teel € | U oie # 31eR graT TEd
& T eIy = gt § | b farashane urvgfatf & erer o gre Tean @ fobeg orpfeat
TS FEATT TEelt € | 37cT: 39 UfafS & wre 8 Ihs uvgfeifd <Rt gee et |

12. Script: faif &t oft geit s fAeifka w-t gntt | o faftat 72 €1

13. Language: 991 &t ot geit i &2 o=t anfeq |

14. Status: Complete / Incomplete:

15. No. of missing folios/ Pages:

16. Material:

17. Condition:

18. Size: g ATY gHR rHe H g1 anfgq |

19. Written space: Ig AT gHIT e H g1 91T |

20. Folios / Pages: afg urvgfaift & @rer @rgr qg i § 0 sueh! G sver & ferasit =@nfgq |
Foft Foft gER 7= T 319 9 (Orphan page) ¥t 919 Urd STt € ot 3 oft Seerd g
g |

21. No. of lines per page: & & &+ ufa Y8} W Ufery Trea e forar S =g |

22. No. of letters per line: sa-sa § uf ufaaal 7 1&R G {97 TR IqH Jeoi@ S 35-
38, fear s |

23. Commentary (if any):

24. Commentator:

AT ool

o
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25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.

Language and Script of the Commentary:

No. of Illustrations:

Date of the Manuscript: 9rogfeifd # siferq i &1 sfawargta av (CE) # sga & |
Beginning Line: STl ae 7= U= &, Tef ek foraa a1feq |

Ending Line: =1 &7 31f=i 37%1 | % T &H Ue Yelldh a1 T Uferd ot

Colophon: JfsieT @& gieer s1fsiera

Publication Status: =1 9d WerIfid & a1 e 38T faawor |

Description: 7= &1 gfeyet faazor urogfoift & sfeeifea <ive & fom afg @ & o ggt
I o g ¢ |

First and Last two content folios (Image Uploading):

Date of the Documentation: Wer@ &t fafer

Name of Documenter: S8 T W UTUgfeilt TR g, &1 AT fodm g |

TH UHR Ueh B daR & o1 T1igy, fores ggt fgan man e oft 26t weR T oifeq | 59 & |
ToRae &l GFd ! 99d @il 9T IR-SR Ui & qeie Fel 9 |

TH YR, YUl & Taeror qT faxonetes gt fFmior 3 Sua el 3 YR W aumid 4
T TAT TG TR STIT HETE AT g |
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A Metadata Scheme for Gyan Bharatam with an Emphasis on Relations
and Al

Dr. ARD Prasad, Former Professor DRTC (ISI), Bangalore
Abstract

This script discusses the challenges associated with Indian manuscripts and
examines the role of metadata in addressing them. It explains the concept
of metadata, highlights its importance, and classifies metadata elements
into distinct categories. The study presents the metadata elements adopted
by Krithi Sampada and evaluates them in comparison with DCMI, TEI,
and CIDOC-CRM. It identifies the strengths, redundancies, and missing
elements in the NMM metadata scheme, while emphasizing the need for a
wide range of relational elements to capture the complex interconnections
among manuscripts. To promote standardization, the paper lists relevant
authority files and suggests the development of ontologies using identifiers
such as titles, author authorities (VIAF), and persistent identifiers like DOI
or CNRI handles. The central focus is on compiling a comprehensive set of
relationships that can support the formulation of powerful search queries.
Furthermore, the paper explores the application of Artificial Intelligence
tools for emhancing metadata creation — specifically in data entry, data
cleaning, identifying inter-record relations within the repository, and linking
with external online resources. It also outlines the types of natural language
queries that can be applied to a manuscript repository. Finally, the script
proposes a brief framework for selecting suitable software tools and metadata
standards to adopt.

Discussion Topics

e Complexity and Challenges Posed by Indian Manuscripts:

Diversity of Scripts and Languages; Paleographic Challenges;
Diglossia in Texts; Materials and Formats; Complexity of
Documentation; Diverse Genres; Cultural Significance; Oral-Written
Interface; Geographic Distribution; Colonial Records; Ownership and
Access; Specialized Skills

e Importance of Metadata in Gyan Bharatam

Importance of Metadata in the Context of Manuscripts: Discovery and
Accessibility; Preservation of Contextual Information; Interoperability
and Standardization; Support for Scholarly Research; Cultural
Sensitivity and Ethical Management;

Advantages of Metadata in the Context of Manuscripts: Enhanced
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Digital Access; Improved Preservation; Facilitation of Advanced
Technologies; Support for Paleographic and Codicological Analysis;
Cultural and Historical Insights; Streamlined Collaboration;
Resolution of Ownership and Access Issues; Support for Training and
Education.

Categories of Metadata Elements

Descriptive Metadata; Structural Metadata; Administrative Metadata;
Technical Metadata; Preservation Metadata; Relational Metadata;
Linking Metadata; Cultural and Contextual Metadata; Rights and
Legal Metadata;

Overview of NMM’s Metadata Schema

An Evaluation of NMM Metadata Elements; List of NMM Metadata
Elements; Strengths of the NMM Schema; Some Missing Elements;
Redundant Elements; Recommendations

Authority Files Required for Manuscript Metadata

Personal Name Authority File; Title Authority File; Subject/Genre
Authority File; Language Authority File; Script Authority File;
Geographic/Place Authority File; Organization/Institution Authority
File; Material Authority File; Personal Name Authority File; Catalogue
Authority File; Implementation in Repositories

Bibliographic Relations

- Work-Level Relations:hasWork/ isWorkOf; derivedFrom/
hasDerivation;translationOf/ hasTranslation; commentaryOn/
hasCommentary; abridgmentOf/ hasAbridgment; paraphraseOf/
hasParaphrase

- Manuscript-to-Manuscript Relations:copyOt/ hasCopy;
exemplarOf/  hasExemplar;  fragmentOf/  hasFragment;
boundWith/ isBoundWith;

- Collection Relations: partOf/ hasPart; seriesOf/ hasSeries;

- Intertextual Relations: quotesFrom/ isQuotedIn; alludesTo/
isAlludedToln;  respondsTo/ hasResponse; refutesFrom/
isRefutedIn;

- Structural Relations: precededBy/ follows; illustratedBy/
illustrates; glossedBy/ glosses;

- Authorship and Attribution Relations:authoredBy/ isAuthorOf;
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attributedTo/ isAttributedWork; compiledBy/ isCompilationOf;
translatedBy/ isTranslationOf;

Scribal Relations: scribedBy/ isScribeWork; copiedBy/
1sCopyOf; correctedBy/ isCorrectionOf;

Patronage Relations: patronizedBy/ isPatronageOf;
commissionedBy/ isCommissionOf; dedicatedTo/
isDedicationOf;

Temporal Relations: contemporaryWith/ isContemporaryOf;
dynastyOf/ hasDynasty;

Ownership Relations: ownedBy/ i1sOwnerOf; inheritedBy/
isInheritanceOf; donatedTo/ isDonationOf;

Geographical Relations: Spatial Relations: originatesFrom/
isOriginOf;  producedIn/  isProductionSiteOf;  foundIn/
i1sFindSiteOf;

Cultural Geographic Relations: regionOf/ hasRegion; cultureOf/
hasCulture;

Language Relations: writtenIn/ isLanguageOf; bilingualWith/
1sBilingual Of; dialectOf/ hasDialect;

Script  Relations:  scriptOf/  hasScript;  paleographyOt/
hasPaleography;

Subject Relations: subjectOf/ hasSubject; isciplineOf/
hasDiscipline;  traditionOf/  hasTradition;  disciplineOf/
hasDiscipline: philosophyOf/ hasPhilosophy; theologyOf/
hasTheology;

Material Relations: madeFrom/ isMaterialOf; inkOf/ hasInk;
bindingOf/ hasBinding;

Technical Relations: techniqueOf/ hasTechnique; processOf/
hasProcess;

Preservation and Conservation Relations: Condition Relations:
damagedBy/ isDamageSource; treatedBy/ isTreatmentOf;
digitizedBy/ isDigitizationOf;

Scholarly and Research Relations: studiedBy/ isStudyOf;
catalogedBy/ isCatalogOf; publishedBy/ isPublicationOf;



- Comparative Relations: comparedWith/ isComparisonOf;

- Cermonial and Ritual Relations: Functional Relations: usedFor/
isFunctionOf; performedIn/ isPerformanceVenue; liturgyOf/
hasLiturgy;

- Sacred Relations: consecratedFor/ isConsecrationOf; blessedBy/
isBlessingOf;

e Probable Role of Artificial Intelligence in Metadata
- Generating Metadata from Unstructured Data
- Al-based Text Summarisation
- Querying the Database using Natural Language
- How Al Tools Assist in Data Entry for Relations
- Al Capabilities for External Resource Integration
- Ensuring Error-Free metadata
- Criteria for Metadata Cleaning Tools
- A List of Open-Source Metadata Cleaning Tools
e Conclusion
e References

e Epilogue on Koba Manuscript Metadata Search Portal

The National Mission for Manuscripts (NMM), established in 2003 by the
Ministry of Culture, Government of India, developed a metadata schema
to document and preserve India’s vast manuscript heritage, estimated at
ten million manuscripts. This schema, based on the Dublin Core Metadata
Initiative (DCMI), is designed to comprehensively catalogue manuscripts,
including those in Indic scripts such as Devanagari, Tamil, and others, and is
used in the NMM’s Kriti Sampada National Database of Manuscripts.

1. Complexity and Challenges Posed by Indian Manuscripts

The vast number of ancient and medieval manuscripts in various languages
and scripts poses challenges in organising them for retrieval purposes.
The challenges, in a way, guide the system development in choosing
metadata elements and thereby affect the retrieval.
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Diversity of Scripts and Languages

e Indian manuscripts encompass an extraordinary variety of scripts
and languages, including widely used ones like Devanagari, Tamil,
Bengali, and Telugu, as well as archaic scripts such as Brahmi,
Kharosthi, and Grantha. These scripts represent a linguistic heritage
spanning millennia, with some, like Sharada or Modi, now rarely
used but critical for historical research. The collection comprises
texts in Sanskrit, Pali, Prakrit, Tamil, and other Indian languages, as
well as Persian and Arabic manuscripts from medieval India.

Paleographic Challenges

e The same script can exhibit significant variations across different
time periods, regions, and scribal traditions, posing challenges for
accurate identification and interpretation. For example, Devanagari
scripts from 10th-century North India differ markedly from those in
18th-century Maharashtra. Multispectral imaging and high-resolution
digitization further aid in analysing scripts that have faded or been
altered over time, ensuring precise documentation and study.

Diglossia in Texts

e Many Indian manuscripts, such as the plays of Kalidasa, reflect
diglossia, where distinct linguistic registers are used based on social
hierarchy, gender, or context. In Kalidasa’s works, for instance,
male characters of high status often speak in Sanskrit, while female
characters or those of lower status use Prakrit, reflecting a deliberate
linguistic stratification.

Materials and Formats

¢ Indian manuscripts were inscribed on diverse materials, including
palm leaves, birch bark, handmade paper, cloth, and occasionally
metal plates, each requiring specialized preservation techniques.
Palm-leaf manuscripts, often long and narrow, were tied with cords,
while paper codices and scrolls reflect later formats. Advanced
imaging technologies, such as 3D scanning for textured surfaces,
ensure that physical characteristics like binding techniques or
material wear are documented alongside textual content.

Complexity of Documentation

e Documenting Indian manuscripts requires meticulous care due to
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their fragility and historical significance. This calls for specialized
imaging techniques, such as multispectral and hyperspectral imaging,
to recover faded or illegible texts without physical handling. These
technologies support both preservation and global access, allowing
scholars to study manuscripts remotely without risking damage to
originals.

Diverse Genres

e The collection spans a wide range of genres, from sacred Vedic
hymns and Puranic narratives to scientific treatises like Aryabhata’s
mathematical and astronomical works, medical texts like the Charaka
Samhita (Ayurveda), and poetic masterpieces by poets like Kalidasa
and Bhavabhuti. The digital platform requires organizing these
genres into searchable categories, with curated exhibits that highlight
their historical and intellectual significance.

Cultural Significance

e Many manuscripts hold profound ritual, religious, or cultural value,
such as Jain cosmological texts or Tantric ritual manuals, necessitating
sensitive handling and ethical access policies. The Gyan Bharatam
should collaborate with cultural custodians, including temple
authorities and community leaders, to ensure respectful management.
Digital access is designed with cultural sensitivities in mind, with
restricted sections for sacred texts and consultation processes to
honour traditional protocols, ensuring that digitization respects the
manuscripts’ spiritual roles.

Oral-Written Interface

¢ Indian manuscripts often served as mnemonic aids for oral traditions
rather than standalone records, particularly in Vedic and epic
literature. For example, the Rigveda was primarily transmitted orally,
with manuscripts acting as references for reciters. The digital platform
includes audio archives of oral recitations, linked to corresponding
manuscript texts, to preserve this interplay.

Geographic Distribution

¢ [ndian manuscripts are dispersed across diverse locations, from major
institutions like the National Manuscript Mission in Delhi to private
collections, temples, and monasteries in remote areas like Kerala’s
villages or Himalayan monasteries. The Gyan Bhartam should
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partner with these entities to create a centralized digital repository,
using secure cloud storage and standardised metadata to unify access.

Colonial Records

e British colonial scholars, such as those at the Asiatic Society,
documented many Indian manuscripts but often introduced errors due
to their limited familiarity with Indian languages, scripts, or cultural
contexts. These records frequently lack detail or misinterpret texts,
complicating modern scholarship. The digital archive should include
tools to cross-reference colonial records with primary sources.
Scholarly annotations provide context on colonial influences, helping
researchers navigate these historical inaccuracies.

Ownership and Access

e Manuscripts in private or religious collections often face issues of
contested ownership or restricted access due to cultural, religious, or
familial sensitivities, warranting the establishment of ethical access
frameworks, negotiating with custodians to digitize manuscripts
while respecting their rights. Blockchain-based access logs ensure
transparency in usage, while restricted-access portals protect sensitive
materials. Community engagement programs educate stakeholders
on the benefits of digitization, fostering trust and collaboration.

Specialized Skills

e The study of Indian manuscripts requires expertise in paleography,
codicology, and specific languages or scripts, but such scholars are
scarce. Training new experts is a resource-intensive process that
requires years of linguistic and historical study. The NMM has been
addressing these issues by offering training programs.

2. Importance of Metadata in Gyan Bharatam

Metadata is structured information that describes, explains, locates, or
otherwise facilitates the retrieval, use, or management of a resource.
Often referred to as “data about data,” it provides essential details about
a manuscript, such as its title, author, date, language, script, material,
provenance, and content summary, without reproducing the full text. In the
context of Indian manuscripts, metadata might include specifics like the script
(e.g., Devanagari, Tamil, or Brahmi), the physical condition (e.g., palm leaf
or paper, signs of wear), the genre (e.g., Vedic hymn, mathematical treatise),
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or its cultural significance (e.g., sacred ritual text). Metadata is typically
stored in standardized formats, such as Dublin Core or MARC, to ensure
consistency and interoperability across digital systems.

Importance of Metadata in the Context of Manuscripts

Metadata is critical for managing, preserving, and accessing Indian
manuscripts, which are often ancient, fragile, and written in diverse scripts
and languages. Its importance lies in addressing the unique challenges of
these manuscripts, such as their scattered distribution, varied formats, and
cultural significance. Below are key reasons why metadata is essential:

Discovery and Accessibility

Indian manuscripts are dispersed across institutions, temples, private
collections, and remote locations like Kerala villages or Himalayan
monasteries. Metadata provides a standardized way to catalogue these
manuscripts, making them discoverable through digital databases. For
example, a scholar searching for Tamil palm-leaf manuscripts can use
metadata fields like “script: Tamil” or “genre: Saiva poetry” to locate
relevant items without physically accessing them.

Metadata enables global access by integrating manuscripts into
centralized repositories, such as the National Manuscript Mission’s
database, allowing researchers worldwide to study texts without
travel.

Preservation of Contextual Information

Metadata captures critical details about a manuscript’s physical and
cultural context, such as its material (e.g., birch bark, palm leaf),
dimensions, condition, and provenance. This is vital for fragile
manuscripts, where physical handling must be minimized. For
instance, metadata noting “palm leaf, 12th century, insect damage”
informs conservators about preservation needs.

It preserves historical and cultural context, such as whether a
manuscript is a sacred Jain text or a secular astronomical treatise by
Aryabhata, ensuring that its significance is not lost during digitization.

Interoperability and Standardization

With the diversity of Indian scripts (e.g., Brahmi, Grantha, Sharada)
and languages (e.g., Sanskrit, Prakrit, Tamil), metadata ensures
consistency by using standardized formats. This allows different
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institutions to share and compare data seamlessly, creating unified
catalogues across regions like Delhi, Pune, or Tamil Nadu.

Standardized metadata supports integration with global platforms,
enabling Indian manuscripts to be part of any international archives
like WorldCat or digital humanities projects.

Support for Scholarly Research

Metadata enables precise searches for specific genres, authors, or
historical periods, facilitating research on topics like Vedic literature
or Ayurvedic texts. For example, a scholar studying Kalidasa’s plays
can filter manuscripts by “author: Kalidasa” and “language: Sanskrit/
Prakrit” to analyse diglossic patterns.

It aids paleographic and codicological studies by documenting script
variations, scribal hands, or material characteristics, helping scholars
date manuscripts or trace regional differences.

Cultural Sensitivity and Ethical Management

Many Indian manuscripts have ritual or religious significance, such
as Tantric texts or Vedic hymns, and metadata can include access
restrictions to respect cultural sensitivities. For instance, metadata
might flag a manuscript as “restricted: temple use only,” ensuring
ethical handling.

It tracks ownership and provenance, addressing disputes over
manuscripts in private or religious collections, which is common in
India due to colonial legacies or family archives.

Advantages of Metadata in the Context of Manuscripts

The use of metadata in managing Indian manuscripts offers several practical
advantages, enhancing their preservation, study, and accessibility while
addressing their unique challenges.

Enhanced Digital Access:
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Metadata enables the creation of searchable digital archives, allowing
users to access manuscripts remotely. For example, a researcher in
Europe can study a Tamil manuscript in a Kerala temple through
a digital platform, using metadata filters like “language: Tamil” or
“material: palm leaf.”

It supports multilingual interfaces, accommodating India’s linguistic



diversity (e.g., Sanskrit, Tamil, Persian) by including metadata in
multiple languages or scripts, broadening access for non-specialists.

Improved Preservation:

By documenting physical characteristics (e.g., “birch bark, brittle
condition”), metadata guides conservation efforts, prioritizing
manuscripts for urgent digitization or repair. This is critical for fragile
materials prone to decay in India’s humid climate.

Digital metadata reduces the need for physical handling, as scholars
can access detailed descriptions and high-resolution images instead of
the original manuscript, minimizing wear and tear.

Facilitation of Advanced Technologies:

Metadata supports Al-driven tools, such as OCR for recognizing
scripts like Devanagari or Grantha, by providing training data on
script types and languages. For instance, metadata noting “script:
Kharosthi” helps Al models identify and transcribe ancient texts.

It enables multispectral imaging workflows by cataloging manuscripts
that require specialized imaging for faded or damaged text, ensuring
efficient resource allocation.

Support for Paleographic and Codicological Analysis:

Metadata captures variations in scripts (e.g., 10th-century vs. 18th-
century Devanagari) and material formats (e.g., palm-leaf folios vs.
paper codices), aiding paleographers in dating manuscripts or tracing
scribal traditions.

It supports codicological studies by recording binding techniques,
folio counts, or marginal notes, providing insights into manuscript
production and use.

Cultural and Historical Insights:

Metadata documenting a manuscript’s genre (e.g., Purana,
mathematical treatise) or cultural role (e.g., ritual text) helps scholars
understand its historical context. For example, metadata linking a
manuscript to a specific monastery can reveal its role in Buddhist
education.

It preserves the oral-written interface by noting if a manuscript, like a
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Vedic text, was used as a mnemonic aid, linking it to audio archives of
recitations for a holistic study.

Streamlined Collaboration:

- Metadata enables institutions, such as the Bhandarkar Oriental
Research Institute or local temples, to share data through standardized
formats, fostering collaborative preservation efforts across India’s
diverse regions.

- It supports partnerships with global archives, allowing Indian
manuscripts to be studied alongside other world heritage texts,
enhancing their global visibility.

Resolution of Ownership and Access Issues:

- Metadata tracks provenance and ownership, using blockchain-based
systems to ensure transparency in contested cases, such as manuscripts
in private collections or colonial archives.

- Itfacilitates ethical access by flagging culturally sensitive manuscripts,
allowing custodians to set restrictions while still enabling scholarly
study through controlled digital access.

Support for Training and Education:

- Metadata databases serve as educational tools, providing scholars and
students with detailed information on scripts, languages, and genres,
reducing the dependency on scarce paleographic expertise.

- It supports the creation of online training modules, where metadata-
driven examples (e.g., images of Brahmi script variations) help train
new scholars in manuscript studies.

Metadata is the backbone of managing Indian manuscripts, transforming them
from scattered, fragile artifacts into accessible, preserved, and researchable
resources. By providing structured information about their content, physical
characteristics, and cultural context, metadata ensures that these manuscripts—
ranging from Vedic hymns to Ayurvedic texts—are discoverable, preserved,
and studied ethically. Its advantages include enhanced digital access,
improved preservation, support for advanced technologies, and streamlined
collaboration, all of which address the challenges of India’s diverse scripts,
languages, and cultural sensitivities. Through metadata, the rich heritage of
Indian manuscripts can be safeguarded and shared with global audiences
while respecting their historical and cultural significance.
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3. Categories of Metadata Elements

Descriptive Metadata

Purpose: Describes the intellectual content and identity of the
manuscript to aid discovery and interpretation.

Examples:

Title: The primary title of the manuscript (e.g., “Bhagavad Gita”).
Other Title: Alternative or variant titles (e.g., “Gita”).

Author: The creator of the text (e.g., “Vyasa”).

Commentator: Author of any commentary (e.g., “Adi Shankara” for
“Sankara Bhashya”).

Subject: Thematic content (e.g., “Yoga Philosophy,”” Ayurveda”).
Keywords: Tags for searchability (e.g., “Vedic,””Jainism”).

Language: Primary and secondary languages (e.g., “Sanskrit,””Tamil
commentary”).

Script: Writing system (e.g., “Devanagari,””’Grantha”).
Genre: Type of text (e.g., “Treatise,””’Poetry,””’Ritual Manual”).
Abstract/Summary: Brief content description.

Relevance to Manuscripts: These elements enable precise searching
and contextual understanding, critical for Indian manuscripts with
diverse languages and subjects. For example, NMM’s Manus
Granthavali includes “Subject” and “Commentary” to link texts like a
Purana with its regional interpretations.

Structural Metadata

Purpose: Describes the physical and logical structure of the manuscript,
including its components and organization.

Examples:
Folio Number: Total folios or pages (e.g., “50 folios™).

Bundle Number: Grouping of folios in a set (e.g., for palm-leaf
bundles).

Page Sequence: Order of pages or sections, especially for fragmented
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manuscripts.

Illustrations: Presence and type of illustrations (e.g., “Miniature
paintings”).

Marginalia: Notes or annotations in margins.

Colophon: Information about scribe, date, or place at the manuscript’s
end.

Parts/Sections: Divisions like chapters or sub-texts (e.g., “Sutra” and
“Bhashya”).

Relevance to Manuscripts: Structural metadata preserves the
manuscript’s physical integrity in digital form, as seen in NMM’s use
of “Folio Number” to track palm-leaf sequences. METS excels here
with its <structMap> for linking pages.

Administrative Metadata
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Purpose: Manages ownership, provenance, and access details to
support ethical handling and institutional management.

Examples:
Manuscript Number: Unique identifier (e.g., “MS-12345").

Provenance: Ownership history (e.g., “Acquired from Kerala temple,
1800s™).

Location: Current repository (e.g., “Oriental Research Institute,
Mysore”).

Access Rights: Restrictions (e.g., “Restricted due to sacred status”).
Custodian: Current holder, often for private or temple collections.
Catalogue Source: Reference to printed or external catalogues.
Acquisition Date: When the manuscript entered the repository.
Funding Source: For digitization or conservation efforts.

Relevance to Manuscripts: These elements address ethical concerns
like repatriation (e.g., colonial-era manuscripts) and access control for
sacred texts, as seen in NMM’s collaboration with local custodians.



Technical Metadata

Purpose: Documents the technical aspects of digitization and digital
preservation to ensure long-term accessibility.

Examples:

File Format: Format of digital files (e.g., “TIFF,””PDF”).
Resolution: Image quality (e.g., “600 DPI”).

File Size: Storage requirements (e.g., “50 MB”).

Color Mode: Grayscale, RGB, or multispectral.

Scanner Make/Model: Equipment used (e.g., “Epson DS-70000").

Software: Tools for digitization or metadata creation (e.g., “Adobe
Photoshop™).

Date Created/Modified: Timestamp for digital files.
Checksum: For data integrity verification.
Compression: Method used (e.g., “LZW?).

Relevance to Manuscripts: Critical for fragile Indian manuscripts,
where high-resolution imaging (e.g., multispectral for faded texts) is
common. NMM’s guidelines emphasize TIFF at 600 DPI for archival

quality.

Preservation Metadata

Purpose: Records condition and conservation details to guide physical
and digital preservation.

Examples:

Condition: Physical state (e.g., “Fragile, insect damage”).

Material: Substrate (e.g., “Palm leaf,””’Birch bark”).

Dimensions: Length and width (e.g., “10 x 4 inches”).

Conservation History: Treatments applied (e.g., “Laminated in 1995”).

Storage Conditions: Current environment (e.g., “Climate-controlled
vault”).

Preservation Events: Actions like digitization or rebinding.
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Relevance to Manuscripts: Preservation metadata ensures proper
handling of delicate materials, as NMM does by noting “Condition”
to prioritize conservation.

Relational Metadata

Purpose: Captures relationships between manuscripts, such as
derivations, commentaries, or copies, to reflect intellectual and
historical connections.

Examples:

IsCommentaryOf: Links a commentary to its base text (e.g., “Sankara
Bhashya” to “Bhagavad Gita”).

IsCopyOf: Indicates a manuscript is a copy of another.
IsPartOf: Connects a manuscript to a larger work or series.

HasTranslation: Links to translated versions (e.g., Pali text to Tamil
translation).

QuotedIn: References where the text appears in other works.
RelatedItem: General relations (e.g., manuscripts by the same scribe).

Filiation: TEI-specific element for textual lineage (e.g., parent-child
relations between versions).

Relevance to Manuscripts: Indian manuscripts often have complex
intertextual relationships (e.g., Vedic texts with commentaries). TEI’s
<relatedItem> and <filiation> elements are ideal, though NMM uses
simpler fields like “Commentary” to achieve this.

Linking Metadata
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Purpose: Facilitates connections to internal (within the repository)
and external resources (e.g., other databases, publications) for broader
access and context.

Examples:

Unique Identifier: Internal link (e.g., NMM’s “Manus 1d” like “MG-
45678 linking to images).

URI/DOI: External links to resources like WorldCat, JSTOR, or other
repositories.



Related Catalogue: References to external catalogues (e.g., “Asiatic
Society Catalogue™).

External Resource URL: Links to scholarly articles or related digital
collections.

API Endpoint: For dynamic linking to other systems.

Relevance to Manuscripts: Linking metadata creates a networked
repository, as seen in NMM’s integration with IGNCA or potential
links to global archives holding Indian manuscripts.

Cultural and Contextual Metadata

Purpose: Captures cultural, historical, or religious significance to
respect the manuscript’s context and ethical considerations.

Examples:

Cultural Significance: Role in rituals or communities (e.g., “Used in
Jain temple ceremonies”).

Historical Context: Period or events related to creation (e.g., “Written
during Chola dynasty”).

Regional Variant: Specific regional traditions (e.g., “Kashmiri Sharada
script”).

Ownership Disputes: Notes on contested provenance (e.g., “Taken to
British Museum, 1850).

Access Restrictions: Cultural or legal limits (e.g., “Restricted to
temple priests”).

Relevance to Manuscripts: Essential for Indian manuscripts with
sacred or communal value, ensuring ethical handling, as NMM does
by noting custodians.

Rights and Legal Metadata

Purpose: Documents intellectual property, copyright, and usage rights
to manage access and reproduction.

Examples:
Copyright Status: Public domain or restricted.

License: Terms of use (e.g., “Creative Commons BY-NC”).
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- Rights Holder: Institution or community owning rights.

- Publication Status: Whether the manuscript has been published or
edited.

- Relevance to Manuscripts: Critical for addressing repatriation or
access disputes, especially for manuscripts in global collections.

The categories of metadata elements—descriptive, structural, administrative,
technical, preservation, relational, linking, cultural, and rights—form a
holistic framework for manuscript repositories. They ensure exhaustive
documentation, capture complex inter-manuscript relations, and enable
internal/external linking, as demonstrated by NMM’s approach. For Indian
manuscripts, these categories address the diversity of scripts, languages, and
cultural contexts, making repositories like Kriti Sampada powerful tools for
preservation and research.

4. Overview of NMM’s Metadata Schema

The NMM’s metadata schema is tailored for manuscripts, including palm leaf
manuscripts, and supports detailed documentation of individual manuscripts
and collections. It is based on the Dublin Core Metadata Initiative (DCMI),
which provides a set of 15 core elements (e.g., Title, Creator, Subject) to
describe resources, but the NMM extends these with additional elements
specific to manuscripts, such as physical condition, script, and material. The
schema is implemented in the Manus Granthavali software, which facilitates
data collection in three formats: Manus Data Sheet, Questionnaire, and
CAT-CAT (catalog of catalogs). The schema supports multilingual entries,
particularly Indic scripts, using Unicode.

An Evaluation of NMM Metadata Elements

The National Mission for Manuscripts (NMM) metadata schema is based
on the Dublin Core Metadata Initiative (DCMI), extended with manuscript-
specific elements to document India’s rich manuscript heritage. The schema is
implemented in the Manus Granthavali software and used in the Kriti Sampada
database, focusing on descriptive, administrative, and physical attributes of
manuscripts. From the available sources, the schema includes 24 elements,
primarily from the Manus Data Sheet, which captures individual manuscript
details. Below, I first list the elements, then critically evaluate the schema,
identifying missing elements (compared to standards like TEI for manuscripts
or CIDOC-CRM for cultural heritage) and redundant ones (e.g., overlapping
or duplicative fields). The evaluation considers the schema’s strengths in
handling Indic scripts and manuscript-specific details but highlights gaps in
digital preservation, multilingual support, and relational metadata.
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List of NMM Metadata Elements

The following 24 elements are derived from the guidelines for digitization & the
Manus Data Sheet:

1.

2
3
4.
5

© o N D

21.
22.
23.
24,

Manuscript number: Unique identifier for the manuscript.
Title: Primary title of the manuscript.

Other title: Alternative or variant titles.

Author: Creator or writer of the manuscript.

Organization: Institution or entity associated with the manuscript (e.g.,
repository).

Commentary: Textual notes or explanations within or about the manuscript.
Commentator: Individual providing commentary.
Scriber: Person who transcribed or wrote the manuscript.

Language: Language(s) in which the manuscript is written.

. Script: Writing system used (e.g., Devanagari, Grantha).
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Complete/Incomplete: Indicates if the manuscript is fully intact.
Subject: Thematic content or topic.

Bundle number: Group or bundle identifier for manuscripts.
Folio number: Numbering of individual folios or pages.

Pages: Total number of pages.

Material: Physical substrate (e.g., palm leaf, paper).

Missing portion: Details on any absent or damaged parts.
[llustrations: Presence and description of visual elements.
Condition: Physical state (e.g., fragile, damaged).

Catalogue source: Reference to the catalog from which the manuscript is
documented.

Remarks: Additional notes or observations.
Manuscript date: Date of creation or copying.
Manuscript length (in inches): Physical length measurement.

Manuscript width (in inches): Physical width measurement.
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Additionally, the schema includes technical metadata (auto-generated for
digitized manuscripts), such as file format (e.g., TIFF), resolution (e.g., 300
DPI), and compression, though these are not part of the core subject metadata.

Strengths of the NMM Schema

- Alignment with Dublin Core: It adopts core elements like Title,
Author, Language, and Subject, ensuring basic interoperability with
global standards.

- Manuscript-Specific Focus: Elements like Material, Script, Condition,
and Folio number are tailored to physical manuscripts, supporting
Indic scripts (e.g., Devanagari, Grantha) via Unicode, which is crucial
for India’s heritage.

- Practicality: The schema is simple and extensible, facilitating data
entry via the Manus Data Sheet and Questionnaire, with over 5.2
million records created.

- Support for Digitization: Technical metadata (e.g., resolution) aids
preservation, aligning with NMM’s digitization guidelines (e.g., 300
DPI TIFF for master copies).

Some Missing Elements

The NMM schema is functional for basic manuscript description but lacks
depth in areas like digital preservation, semantic relations, accessibility,
and provenance, compared to advanced standards like TEI (Text Encoding
Initiative) for manuscripts or CIDOC-CRM for cultural heritage. Missing
elements include:

Rights and Licensing: No explicit field for copyright status, access rights, or
usage restrictions (e.g., public domain for ancient manuscripts). Essential
for digital access and could be added as to prevent misuse.

Provenance Details: Lacks fields for ownership history, acquisition date, or
custodians (e.g., “inheritedBy” or “donatedTo” from our prior discussions).
Important for historical manuscripts.

Digital-Specific Metadata: Beyond basic technical metadata, missing elements
like file format, checksum, or digital preservation status (e.g., PREMIS
for migration history). Critical for digitized manuscripts; NMM’s focus
on physical attributes overlooks long-term digital sustainability.

Accessibility Features: No fields for accessibility (e.g., alt-text for illustrations,
WCAG compliance). Limits use for diverse users.

Semantic Relations: Elements like Commentary or Commentator could be
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relational, but the schema treats them as stand alone. Missing explicit
support for relations like hasTranslation, hasWork, or authoredBy.

Cultural and Linguistic Depth: While Script and Language are included,
missing fields for dialect, paleography, or cultural significance (e.g.,
“cultureOf”). Insufficient for India’s multilingual heritage.

Versioning and Updates: No fields for revision history or updates (e.g.,
digitization date, last modified). Essential for tracking changes; add
‘<dc:dateAccepted>".

Unique Identifiers: Lacks integration with external authority files (e.g., VIAF
for creators). Critique: Limits global interoperability; add ‘<dc:creator
ref="http://viaf.org/viaf/323072417>".

The schema is descriptive but not relational or semantic, limiting advanced
queries. It excels in physical description but lacks digital and linked data
support, potentially hindering integration with global standards like those
in Europeana or WorldCat.

Redundant Elements

Some elements overlap, leading to redundancy, which could be streamlined
for efficiency:

Complete/Incomplete and Missing portion: Both describe completeness;
Missing portion provides more detail, making Complete/Incomplete
somewhat redundant. Critique: Merge into a single “Completeness Status”
field with descriptions.

Folio number and Pages: Folio number tracks individual leaves, while Pages
counts total; for non-foliated manuscripts, they overlap. Critique: Use one
field (e.g., “Page/Folio Count”) with qualifiers.

Manuscript length and Manuscript width: These dimensional
measurements are specific but could be combined into “Dimensions”
(e.g., “Length x Width in inches”). Critique: Redundant if not always
applicable; consolidate for simplicity.

Bundle number and Organization: Bundle number groups manuscripts,
while Organization identifies the repository; they overlap in collection-
level metadata. Critique: Bundle number could be a sub-field of
Organization.

Remarks: A catch-all for additional notes, which may duplicate information
in Description or Condition. Critique: Broad and unstructured; limit to
non-standardized data to avoid redundancy. Redundancies arise from the
schema’s focus on physical manuscripts, leading to overlapping descriptive
fields. Streamlining could reduce data entry errors and improve usability,
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Recommendations

- Add Relations: Incorporate relational metadata using TEI or
CIDOC-CRM (e.g., "<relatedItem type="hasCommentary”/>" for
Commentary/Commentator).

- Address Missing Elements: Extend with digital preservation (e.g.,
PREMIS), accessibility, and provenance fields for modern needs.

- Tools: Use OpenRefine for reconciliation with VIAF and Oxygen
XML Editor for TEI extensions.

5. Authority Files Required for Manuscript Metadata

Authority files are standardized datasets or vocabularies that ensure consistency
and interoperability in manuscript metadata. They are essential for managing
the diversity of Indian manuscripts, enabling accurate documentation, linking
related records, and supporting research. Below are the key types of authority
files required, with examples and their relevance to manuscript repositories.

Personal Name Authority File

e Purpose: Standardizes names of authors, commentators, scribes, and
other individuals associated with manuscripts to resolve variations and
ambiguities.

e Examples:
e Normalized Name: Vyasa (for author of the Mahabharata).
e Variant Names: Veda Vyasa, Krishna Dvaipayana.

e Unique Identifier: E.g., VIAF ID (Virtual International
Authority File, e.g., VIAF:31569536 for Kalidasa).

e Role: Author, Commentator, Scribe, Patron.

e Cultural Context: E.g., “Adi Shankara” linked to Advaita
Vedanta tradition.

e Relevance to Manuscripts: Indian manuscripts often list authors
or commentators with variant spellings (e.g., “Sankara” vs.
“Shankaracharya”) or regional names. An authority file ensures a single
canonical form, linking to related manuscripts (e.g., all commentaries
by Shankara). NMM’s Manus Granthavali uses a basic name authority
to normalize entries.
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e External Links: Connects to global standards like VIAF or ISNI
(International Standard Name Identifier) for interoperability with
repositories like the British Library.

Title Authority File

e Purpose: Standardizes manuscript titles to account for variations,
translations, or alternative names, facilitating search and relation

mapping.
e Examples:
e Canonical Title: Bhagavad Gita.
e Variant Titles: Gita, Srimad Bhagavad Gita, Krishna Gita.

e Unique Identifier: E.g., Uniform Title in MARC (Machine-
Readable Cataloging) or a local ID like NMM’s Manus Id.

o Related Titles: Links to commentaries (e.g., “Sankara Bhashya”)
or translations.

e Relevance to Manuscripts: Indian manuscripts often have multiple
titles (e.g., “Yoga Sutras” vs. “Patanjali Sutras”) or regional variants.
This file ensures consistent cataloging and supports relational metadata
(e.g., linking a base text to its commentaries). NMM uses title fields in
its metadata scheme to track such relations.

e External Links: Can reference external catalogues like Aufrecht’s
Catalogus Catalogorum for cross-repository consistency.

Subject/Genre Authority File

e Purpose: Provides a controlled vocabulary for subjects and genres to
categorize manuscripts thematically and support discovery.

e Examples:

e Controlled Terms: Ayurveda, Vedanta, Bhakti Poetry,
Astronomy, Tantra.

e Hierarchical Structure: E.g., “Philosophy > Vedanta > Advaita.”

e Standard: Library of Congress Subject Headings (LCSH) or a
custom thesaurus (e.g., NMM’s subject list).

e Keywords: Specific terms like “Charaka Samhita” for medical
texts.
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e Relevance to Manuscripts: Indian manuscripts cover diverse disciplines
(e.g., Vedic hymns, mathematical treatises). A subject authority ensures
consistent classification, enabling queries like “all manuscripts on
Jainism.” NMM’s scheme includes a “Subject” field for this purpose.

e External Links: Maps to LCSH or UNESCO Thesaurus for global
interoperability.

Language Authority File

e Purpose: Standardizes language names and codes to ensure consistent
identification of manuscript languages.

e Examples:
e (Canonical Name: Sanskrit, Tamil, Pali.

e Language Code: ISO 639-2 (e.g., “san” for Sanskrit, “tam” for
Tamil).

e Variant Names: E.g., “Prakrit” vs. regional dialects like
Magadhi.

e Relevance to Manuscripts: Indian manuscripts use numerous languages,
including extinct ones like Prakrit. An authority file resolves ambiguities
(e.g., “Tamil” vs. “Dravidian Tamil”) and supports multilingual
searches. NMM’s “Language” field relies on such standardization.

e External Links: Aligns with ISO 639 standards for integration with
global linguistic databases.

Script Authority File

e Purpose: Standardizes script names to account for variations and
historical changes in writing systems.

e Examples:
e Canonical Script: Devanagari, Grantha, Sharada.
e Variant Names: E.g., “Nagari” for Devanagari.
e Historical Context: E.g., “Brahmi, 3rd century BCE.”

e Relevance to Manuscripts: Indian manuscripts use diverse scripts, some
obsolete (e.g., Kharosthi). This file ensures accurate identification,
critical for paleographic studies, and supports relational metadata by
linking manuscripts in the same script. NMM’s “Script” field uses a
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controlled list.

e External Links: Can link to Unicode script charts or epigraphic
databases.

Geographic/Place Authority File

e Purpose: Standardizes place names for manuscript origins, locations,
or cultural contexts to resolve ambiguities.

e Examples:

Canonical Name: Varanasi, Madurai.

Variant Names: E.g., “Kashi” for Varanasi.

Geographic Coordinates: Latitude/longitude for precise
mapping.

UniqueIdentifier: E.g., GeoNamesID (e.g., GeoNames: 1264542
for Varanasi).

e Relevance to Manuscripts: Indian manuscripts often originate from
specific regions (e.g., Kerala for palm-leaf texts). This file supports
provenance tracking and relational metadata (e.g., linking manuscripts
from the same region). NMM’s “Location” field uses place names.

e External Links: Connects to GeoNames or TGN (Thesaurus of
Geographic Names) for global mapping.

Organization/Institution Authority File

e Purpose: Standardizes names of repositories, libraries, or custodians
holding manuscripts.

e Examples:

Canonical Name: Bhandarkar Oriental Research Institute.
Variant Names: E.g., “BORI, Pune.”

Unique Identifier: E.g., ISIL (International Standard Identifier
for Libraries).

Contact Information: Address, repository type (e.g., academic,
religious).

e Relevance to Manuscripts: Indian manuscripts are scattered across
institutions, temples, and private collections. This file ensures
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accurate attribution and supports access control metadata. NMM’s
“Organization” field tracks custodians.

e External Links: Links to ISIL or WorldCat for repository networking.

Material Authority File

e Purpose: Standardizes terms for manuscript materials to support

preservation and description.
Examples:
e (Canonical Term: Palm leaf, Birch bark, Paper.
e Variant Terms: E.g., “Talapatra” for palm leaf.
e Conservation Notes: E.g., “Susceptible to insect damage.”

Relevance to Manuscripts: Indian manuscripts use diverse materials,
each requiring specific conservation. This file ensures consistent
terminology in NMM’s “Material” field, aiding preservation metadata.

External Links: Can reference conservation standards (e.g., ICOM
guidelines).

Relation Authority File

70

e Purpose: Standardizes terms for relationships between manuscripts to

support full-blown relational metadata.
Examples:

e Relation Types: IsCommentaryOf, IsCopyOf, IsPartOf,
HasTranslation, QuotedIn.

e Unique Identifier: E.g., TEI’s ID or RDF URI.

e Target Manuscript: Links to another manuscript’s identifier
(e.g., Manus Id: MG-12345).

Relevance to Manuscripts: Indian manuscripts often have complex
intertextual relationships (e.g., a Sanskrit text with multiple regional
commentaries). This file supports TEI’'s or NMM’s “Commentary”
field to map these links.

External Links: Aligns with RDF or CIDOC-CRM for semantic web
integration.



Catalogue Authority File

e Purpose: Standardizes references to external or historical catalogues
for cross-referencing.

e Examples:
e (Canonical Name: Aufrecht’s Catalogus Catalogorum.
e Variant Names: E.g., “Aufrecht’s Catalogue.”
e Unique Identifier: E.g., ISBN or digital catalogue URI.

e Relevance to Manuscripts: Many Indian manuscripts are referenced
in historical catalogues. This file, used in NMM’s “Catalogue Source”
field, supports linking to external resources.

e External Links: Connects to digital archives like HathiTrust or
WorldCat.

Implementation in Repositories

e NMM'’s Approach: NMM’s Manus Granthavali software uses authority
files for names, titles, subjects, languages, scripts, and organizations,
ensuring consistency across its 5.2 million cataloged manuscripts. For
example, the “Language” field aligns with ISO 639-2, and “Script”
uses a controlled list.

e Standards Integration: Authority files should align with global standards
(e.g., VIAF, LCSH, GeoNames) to enable interoperability, as seen in
collaborations between NMM and IGNCA.

e Maintenance: Regularly update authority files to incorporate new
variants or identifiers, using tools like OpenRefine for data cleaning.

Authority files for personal names, titles, subjects, languages, scripts, places,
organizations, materials, relations, and catalogues are essential for a robust
manuscript metadata scheme. They ensure consistency, support complex
relations (e.g., commentaries), and enable internal/external linking, as
exemplified by NMM’s Kriti Sampada. By adopting standards like VIAF, ISO
639, and TEI, repositories can create a networked, accessible, and ethically
sound system for Indian manuscripts.

6. Bibliographic Relations

Metadata is not limited to describing individual resources through attributes
such as title, author, or date. Its true strength emerges when relationships
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(relations) between resources are explicitly recorded. Relations enrich
metadata by moving it beyond flat description to a network of interconnected
knowledge, which is especially critical in complex collections such as
manuscripts, archives, and digital libraries. Relations transform metadata
from a static catalog into a dynamic knowledge system. They provide
context, improve discovery, represent complexity, and ensure interoperability
— laying the foundation for scholarly research, digital preservation, and Al-
driven applications.

Work-Level Relations
hasWork / isWorkOf
e Links between different expressions of the same intellectual work

e FExample: Ramayana manuscript from Kerala (MS-RAM-KL-001)
hasWork the same intellectual content as Ramayana manuscript from
Tamil Nadu (MS-RAM-TN-002)

e Context: Different regional versions of the same epic
derivedFrom / hasDerivation
e Source text to commentary/adaptation relationships

e Example: Adhyatma Ramayana (MS-ADH-001) derivedFrom Valmiki
Ramayana (MS-VAL-001)

e Context: Spiritual interpretation derived from original epic
translationOf / hasTranslation
e Original text to translated versions

e FExample: Kamba Ramayanam in Tamil (MS-KAM-001) translationOf
Valmiki Ramayana in Sanskrit (MS-VAL-001)

e (Context: Tamil rendering of Sanskrit epic

e FExample: Bhagavad Gita Telugu version (MS-GIT-TEL-001)
translatedBy Bammera Pothana

e Context: 15th-century Telugu rendering

commentaryOn / hasCommentary
o Text to its commentaries/glosses

o Example: Sayana's Rigveda Bhashya (MS-SAY-001) commentaryOn
Rigveda Samhita (MS-RIG-001)
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o Context: 14th-century commentary on Vedic hymns
abridgmentOf / hasAbridgment

o Complete work to condensed versions

o FExample: Laghu Bharata (MS-LAG-001) abridgmentOf Mahabharata
(MS-MAH-001)

o (Context: Condensed version of the epic for easier study
paraphraseOf / hasParaphrase
e Original to paraphrased versions

e FExample: Bhagavata Purana prose summary (MS-BHA-PRO-001)
paraphraseOf Bhagavata Purana verses (MS-BHA-001)

e Context: Prose rendering of verse text
Manuscript-to-Manuscript Relations
copyOf / hasCopy

e Manuscript copying relationships

o Example: Charaka Samhita copy at BORI (MS-CHA-BOR-001)
copyOf original at Kerala Sahitya Akademi (MS-CHA-KSA-001)

o Context: 18th-century copy of 16th-century original
exemplarOf / hasExemplar
e Master copy relationships

o FExample: Hatha Yoga Pradipika exemplar (MS-HAT-EX-001) served
as model for multiple copies across North India

o (Context: Master copy used by scribal schools

fragmentOf / hasFragment
e Part-to-whole relationships

o FExample: Single palm leaf from Panchatantra (MS-PAN-FR-001)
fragmentOf complete manuscript (MS-PAN-COM-001)

o Context: Damaged manuscript with surviving leaves
boundWith / isBoundWith

o Part-to-whole relationships

o Example: Gita Govinda (MS-GIT-001) boundWith Jayadeva's other

73



works (MS-JAY-001) in composite manuscript
o Context: Multiple texts by same author bound together
Collection Relations
partOf / hasPart
e C(Collection membership

o FExample: Individual Upanishad manuscript (MS-UPA-ISH-001)
partOf larger Upanishad collection (COL-UPA-001)

o Context: Systematic collection of related texts
seriesOf / hasSeries
e Sequential relationships

o Example: Ashvalayana Grihya Sutra Volume 2 (MS-ASH-V2-001)
seriesOf multi-volume work

o (Context: Sequential manuscript volumes
Intertextual Relations
quotesFrom / isQuotedIn

e Citation relationships

o Example: Sankara’s Brahma Sutra Bhashya (MS-SAN-BSB-001)
quotesFrom various Upanishads

o Context: Philosophical commentary citing source texts
alludesTo / isAlludedToln

e Reference relationships

o FExample: Kalidasas Meghaduta (MS-KAL-MEG-001) alludesTo
Ramayana episodes

o Context: Literary work referencing epic narratives

respondsTo / hasResponse
e Reference relationships

o Example: Madhva’s Dvaita philosophy texts (MS-MAD-001)
respondsTo Shankara's Advaita works (MS-SAN-001)

o Context: Philosophical debate through texts
refutesFrom / isRefutedIn
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o Argumentative relationships

o Example: Ramanujas Sri Bhashya (MS-RAM-SRI-001) refutesFrom
certain Advaita positions

e (Context: Sectarian philosophical disputes

o Structural Relations

precededBy / follows
o Sequential ordering

o Example: Aranyakanda manuscript (MS-RAM-ARN-001) precededBy
Ayodhyakanda (MS-RAM-AYO-001)

o (Context: Sequential books of Ramayana
illustratedBy / illustrates
o Text-image relationships

e FExample: Bhagavata Purana text (MS-BHA-TXT-001) illustratedBy
miniature paintings (MS-BHA-ILL-001)

e Context: Pahari school illustrated manuscripts
glossedBy / glosses
o FExplanatory relationships

o Example: Amarakosha main text (MS-AMA-001) glossedBy interlinear
Malayalam explanations

o Context: Sanskrit lexicon with vernacular glosses
AUTHORSHIP AND ATTRIBUTION RELATIONS
authoredBy / isAuthorOf

e Primary authorship

o Example: Gita Govinda (MS-GIT-001) authoredBy Jayadeva (12th
century)

o C(Context: Established authorship attribution
attributedTo / isAttributedWork

e Traditional attribution

o Example: Viveka Chudamani (MS-VIV-001) attributedTo Adi Shankara
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o Context: Traditional attribution, scholarly debate ongoing
compiledBy / isCompilationOf
e Editorial compilation

e FExample: Panchatantra collection (MS-PAN-001) compiledBy Vishnu
Sharma

e (Context: Story collection compiled from oral traditions
translatedBy / isTranslationOf
e Translation work

o Example: Bhagavad Gita Telugu version (MS-GIT-TEL-001)
translatedBy Bammera Pothana

o Context: 15th-century Telugu rendering
Scribal Relations
scribedBy / isScribeWork

o Copyist relationships

o Example: Hastamalaka Stotra manuscript (MS-HAS-001) scribedBy
Narayana Bhatta (dated 1654 CE)

o Context: ldentified scribe with colophon information
copiedBy / isCopyOf
o Copying relationships

o FExample: Yoga Vasishtha copy (MS-YOG-KAS-001) -copiedBy
Kashmir scribes at Sharada Peetha

e Context: Institutional copying tradition

correctedBy / isCorrectionOf
e Correction work

o Example: Sushruta Samhita manuscript (MS-SUS-001) correctedBy
later scholarly hand

o Context: Editorial corrections in different ink
Patronage Relations
patronizedBy / isPatronageOf

e Patron relationships
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o FExample: Ragamala manuscript (MS-RAG-001) patronizedBy
Maharaja Sawai Jai Singh I of Jaipur

o C(Context: Royal patronage of musical texts
commissionedBy / isCommissionOf
e Commission relationships

o Example:  Hamzanama  illustration  series  (MS-HAM-001)
commissionedBy Akbar’s court

o Context: Mughal imperial commissioning
dedicatedTo / isDedicationOf
e Dedication relationships

e FExample: Kavyaprakasha commentary (MS-KAV-001) dedicatedTo
Vijayanagara king Krishnadevaraya

o (Context: Literary work dedicated to royal patron
Historical and Provenance Relations
Temporal Relations
contemporaryWith / isContemporaryOf

e Same time period

o Example: Tulsidas's Ramcharitmanas (MS-TUL-001)
contemporaryWith Akbar s reign manuscripts

o Context: 16th-century contemporaneous works
dynastyOf / hasDynasty
e Dynastic period

o Example: Chola period Tamil inscriptions (MS-CHO-001) dynastyOf
Chola dynasty (9th-13th centuries)

o Context: Historical period classification
Ownership Relations
ownedBy / isOwnerOf

o Ownership relationships

o FExample: Natya Shastra manuscript (MS-NAT-001) ownedBy
Thanjavur Saraswathi Mahal Library
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o Context: Current institutional ownership

inheritedBy / isInheritanceOf
e [nheritance relationships

o FExample:  Family Ayurveda collection (MS-AYU-FAM-001)
inheritedBy traditional Vaidya family in Kerala

o Context: Hereditary manuscript transmission
donatedTo / isDonationOf
o Gift relationships

o Example: Jain Kalpasutra manuscript (MS-JAI-KAL-001) donatedTo
L.D. Institute by Gujarati merchant family

e Context: Community donation to research institution
Geographical Relations
Spatial Relations
originatesFrom / isOriginOf

e Place of origin

e FExample: Sharada script Kashmiri manuscripts (MS-SHA-001)
originatesFrom Kashmir valley

o (Context: Regional script and content origin
producedIn / isProductionSiteOf
e Production location

o Example: Tanjore style illustrated Ramayana (MS-TAN-RAM-001)
producedIn Thanjavur court workshops

e Context: Specific production location
foundIn / isFindSiteOf
e Discovery location

e FExample: Ancient Buddhist manuscript fragments (MS-BUD-FR-001)
foundln Gilgit archaeological site

o (Context: Archaeological discovery location
Cultural Geographic Relations
regionOf / hasRegion
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e Regional classification

o Example: Manipravalam literature manuscripts (MS-MAN-001)
regionOf Kerala region

o C(Context: Regional literary tradition
cultureOf / hasCulture
o Cultural area

o Example: Jain Agama manuscripts (MS-JAI-AGA-001) cultureOf
Gujarati Jain community

o Context: Community-specific religious texts
Language Relations
writtenln / isLanguageOf

e Primary language

o Example: Thirukkural manuscript (MS-THI-001) writtenln Tamil
language

o Context: Primary language identification
bilingualWith / isBilingualOf
o Multi-language texts

o Example: Sanskrit-Tamil bilingual Shaiva Agama (MS-SHA-
AGA-001) with parallel texts

o (Context: Bilingual religious manuscripts
dialectOf / hasDialect
e Language variants

o FExample: Maithili manuscript (MS-MAI-001) dialectOf Hindi
language family

e (Context: Regional language variant
Script Relations
scriptOf / hasScript

o Writing system

o FExample: Grantha script Vaishnavite manuscript (MS-GRA-VAI-001)
used for Sanskrit in South India
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o Context: Regional script usage

paleographyOf / hasPaleography
e Script development

o FExample: 12th-century Devanagari script (MS-DEV-12C-001)
showing transitional forms

e (Context: Script evolution documentation
Thematic and Subject Relations
Subject Relations
subjectOf / hasSubject

o Topic relationships

o Example: Charaka Samhita (MS-CHA-001) subjectOf Ayurvedic
medicine

o Context: Medical treatise subject classification
disciplineOf / hasDiscipline
o Academic field

e Example:  Siddhanta  Shiromani  (MS-SID-001) disciplineOf
mathematical astronomy (Jyotisha)

e (Context: Academic discipline classification
traditionOf / hasTradition
e Literary tradition membership

o Example: Tantric manuscript (MS-TAN-001) traditionOf Shakta
tradition

o Context: Religious tradition membership
Conceptual Relations
philosophyOf / hasPhilosophy

e Philosophical system

o Example: Yoga Sutras commentary (MS-YOG-SUT-001) philosophyOf
Samkhya-Yoga darshana

o Context: Philosophical system classification
theologyOf / hasTheology
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e Religious doctrine

o Example: Vaishnava theological manuscript (MS-VAI-THE-001)
theologyOf devotional theology

o Context: Religious doctrine classification
Material Relations
madeFrom / isMaterialOf

o Substrate materials

o Example: Keralapalm leaf manuscript (MS-PAL-KER-001) madeFrom
Palmyra palm leaves

o Context: Traditional writing substrate
inkOf / hasInk
o Writing materials

o FExample: Rajasthani miniature manuscript (MS-RAJ-MIN-001) inkOf
mineral pigments and gold leaf

e Context: Traditional ink and paint materials
bindingOf / hasBinding
e Binding materials

o Example: Mughal manuscript (MS-MUG-001) bindingOf leather with
gold tooling

o Context: Traditional Islamic binding style
Technical Relations
techniqueOf / hasTechnique

e Production methods

o Example: Jain manuscriptillumination (MS-JAI-ILL-001) techniqueOf
Western Indian painting style

e (Context: Regional artistic technique

processOf / hasProcess
e Manufacturing processes

o Example: Paper manuscript (MS-PAP-001) processOf traditional
Indian paper-making from bamboo
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o Context: Indigenous manufacturing process
Preservation and Conservation Relations
Condition Relations
damagedBy / isDamageSource

e Damage causation

o FExample: Monsoon-affected manuscript (MS-MON-001) damagedBy
Kerala tropical climate

o Context: Environmental damage factors
treatedBy / isTreatmentOf
e Conservation work

o Example: Restored Saraswathi Mahal manuscript (MS-SAR-001)
treatedBy National Research Laboratory for Conservation

o Context: Professional conservation work
digitizedBy / isDigitizationOf
e Digital conversion

e FExample: Online Mahabharata manuscript (DIG-MAH-001)
digitizedBy Bhandarkar Oriental Research Institute

e Context: Digital preservation project
Scholarly and Research Relations
studiedBy / isStudyOf

e Research relationships

e FExample: Paninis Ashtadhyayi manuscript (MS-PAN-ASH-001)
studiedBy multiple Sanskrit grammatical research projects

o Context: Academic research focus
catalogedBy / isCatalogOf
e Cataloging work

o Example: Descriptive catalogue entry (CAT-001) catalogedBy Dr. V.
Raghavan for Adyar Library manuscripts

o Context: Scholarly cataloging work
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publishedBy / isPublicationOf
o Publication relationships

o Example: Critical edition (PUB-CRI-001) publishedBy Oriental
Institute, Baroda based on multiple manuscripts

e Context: Scholarly publication based on manuscript sources
Comparative Relations
comparedWith / isComparisonOf

e Comparative studies

o Example: Northern Ramayana recension (MS-RAM-NOR-001)
comparedWith Southern recension (MS-RAM-SOU-001)

o Context: Textual criticism and comparison
Ceremonial and Ritual Relations
Functional Relations
usedFor / isFunctionOf

e Functional purposes

o FExample: Vedic ritual manual (MS-VED-RIT-001) usedFor Agnihotra
ceremonies

e C(Context: Ritual performance texts
performedlIn / isPerformanceVenue
e Performance contexts

o Example: Kathakali performance text (MS-KAT-001) performedin
Kerala temple festivals

o Context: Performance tradition venues
liturgyOf / hasLiturgy
o Liturgical usage

o FExample: Tamil Shaiva hymns manuscript (MS-SHA-HYM-001)
liturgyOf temple worship services

o C(Context: Religious liturgical usage
Sacred Relations

consecratedFor / isConsecrationOf
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e Sacred dedication

o Example:  Temple installation manual (MS-TEM-INS-001)
consecratedFor deity consecration rituals

o (Context: Sacred ceremonial usage

blessedBy / isBlessingOf

e Religious blessing

o Example: Guru parampara manuscript (MS-GUR-PAR-001)
blessedBy lineage head before transmission

o Context: Traditional blessing of sacred texts

7. Probable Role of Artificial Intelligence in Metadata

Generating Metadata from Unstructured Data

Al can leverage natural language processing (NLP), optical character
recognition (OCR), and machine learning (ML) to extract metadata elements
(e.g., title, author, language, relations like hasWork or commentaryOn) from
unstructured manuscript text. The process involves:
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Digitization and OCR: IndicOCR (AlI4Bharat) and Google Cloud Vision
Al with Indic Plugins may Supports Indic languages and scripts

Language and Script Identification: IndicLID (Al4Bharat) and ILID
(Native Script LID) may handle cases where multiple languages share
scripts (e.g., Hindi/Marathi/Sanskrit in Devanagari).

Entity and Relation Extraction: NLP techniques like named entity
recognition (NER) and relation extraction identify metadata elements
(e.g., title, author, place) and relations (e.g., hasWork, commentaryOn)
from unstructured text, such as colophons or body text. Tools like spaCy
fine-tuned for Indic languages.

External Resource Enrichment: Al cross-references extracted metadata
with external sources (e.g., Wikidata, VIAF) to validate and enrich
fields like author names or relations (e.g., hasWork). Tools: OpenRefine:
Reconciles metadata with authority files (e.g., VIAF for “Jayadeva,”
GeoNames for “Kerala”). Wikidata SPARQL: Queries for relations like
hasWork or authoredBy.

Validation and Human Oversight: Al flags uncertain extractions



(e.g., ambiguous relations like refutesFrom) for human review, using
confidence scores from NLP models. Oxygen XML Editor: Validates
TEI schemas. Al flags “Ramanuja’s Sri Bhashya refutes Advaita” for
review due to philosophical nuance.

Al based Text Summarisation

The manual summarization is labour-intensive due to the multilingual and
multiscript nature of the content. Al generates extractive (selecting key
sentences) or abstractive (paraphrasing in new sentences) summaries.
Multilingual models handle Indic languages, producing outputs in the original
language, English, or other regional languages. Example Tools:

Al4Bharat’s IndicGenBench and Models (e.g., IndicBERT, IndicBART):
Benchmarks and generates summaries for 29 Indic languages (high-
resource like Hindi/Tamil, low-resource like Manipuri/Santali) across
tasks like cross-lingual summarization. Supports scripts like Devanagari,
Bengali, Tamil, and Meitei. For instance, it can summarize a Sanskrit
manuscript in Hindi or English.

mBART or Indic-Specific Transformers (Hugging Face): Fine-tuned
for abstractive summarization in Indic languages (e.g., Hindi, Tamil,
Sanskrit). Tools like Extractive Text Summarization pipelines handle
English/Hindi/Tamil directly, using frequency-based scoring for
sentences.

Challenges and Limitations

Script/OCR Accuracy: Ancient scripts like Sharada or Grantha may
have lower OCR accuracy; tools like IndicOCR are improving but
require fine-tuning.

Low-Resource Languages: Summarization for languages like Santali or
Maithili is less accurate due to limited training data, but benchmarks
like IndicGenBench help evaluate and improve.

Contextual Nuance: Philosophical manuscripts (e.g., Vedanta
commentaries) may lose subtlety in Al summaries; human oversight is
needed.

Ethical Considerations: Al must respect cultural sensitivities (e.g.,
sacred texts); NMM’s focus on preservation ensures summaries don’t
alter originals.
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In summary, Al tools not only can but are already being developed and applied
(e.g., via Al4Bharat, Vikas Al) to generate abstracts for NMM manuscripts,
supporting India’s linguistic diversity.

Querying the Database using Natural Language

Al tools can effectively answer natural language queries against a database of
metadata records, provided the database is structured and accessible. Al tools
can interpret queries, map them to structured metadata fields and retrieve or
reason over the data to provide accurate responses.

Query Interpretation with NLP: Al parses natural language queries using
NLP techniques, identifying key entities (e.g., titles, authors, relations
like “commentaryOn”), intents (e.g., search, compare), and constraints
(e.g., “Sanskrit manuscripts”). Tokenization, named entity recognition
(NER), and dependency parsing extract relevant components.

Example: For the query “Which manuscripts are commentaries on
the Bhagavad Gita?”, the Al identifies “commentaries” (relation:
commentaryOn), “Bhagavad Gita” (target text), and “manuscripts”
(entity type).

Response Generation: The Al synthesizes results into a natural language
response, summarizing metadata or providing detailed records. It can
include context (e.g., historical significance) or visualizations (e.g.,
network graphs for relations like hasSeries).

Example: “Manuscripts commenting on the Bhagavad Gita include
Sankara Bhashya (MS-SAN-001) and Ramanuja Bhashya (MS-
RAM-001), both in Sanskrit, held at BORIL.”

Tools and Technologies: spaCy, NLTK, or transformer-based models
(e.g., BERT) for query parsing.

Types of Queries AI Can Answer

- Query: “Which manuscripts are different regional versions of the Ramayana?”
- Relation: hasWork / isWorkOf

- Query: “Which manuscripts are 18th-century copies of older originals?”

- Relation: copyOf / hasCopy
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- Query: “What are the surviving fragments of the Panchatantra?”
- Relation: fragmentOf / hasFragment

- Query: “Which manuscripts quote from the Upanishads?”

- Relation: quotesFrom / isQuotedIn

- Query: “Which manuscripts are made from palm leaves?”

- Relation: madeFrom / isMaterialOf

Al tools like me can answer a wide range of natural language queries
against manuscript metadata databases, leveraging relations like hasWork,
commentaryOn, or digitizedBy. By parsing queries, mapping to structured
metadata and retrieving results, Al supports discovery, intertextual analysis,
and provenance tracking for Indian manuscripts. Challenges like incomplete
metadata or multilingual complexity can be mitigated with enriched schemas
and NLP advancements.

How Al Tools Assist in Identifying Relations

Al tools streamline data entry by automating relation identification,
validation, and encoding, reducing manual effort while improving accuracy
and scalability. Here’s the process:

e Text Analysis and Entity Recognition:

- Process: Al uses NLP techniques like named entity recognition
(NER), relation extraction, and text classification to identify entities
(e.g., titles, authors, places) and relations (e.g., commentaryOn,
derivedFrom) from manuscript texts, colophons, or existing
metadata. Pre-trained models (e.g., BERT, spaCy) or fine-tuned
models for manuscript-specific vocabularies (e.g., Sanskrit terms)
are used.

- Example: From a colophon stating “Sankara’s commentary on
Bhagavad Gita,” Al extracts “Sankara Bhashya” (entity: manuscript),
“Bhagavad Gita” (entity: base text), and “commentary” (relation:
commentaryOn).

e Relation Extraction and Classification:

- Process: AI models, such as transformer-based relation extractors
or rule-based systems, classify relationships between entities (e.g.,
hasWork, copyOf). Supervised learning with labeled datasets (e.g.,
annotated TEI records) or unsupervised methods (e.g., clustering
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similar texts) identify relations like quotesFrom or patronizedBY.

- Example: Al detects “Kamba Ramayanam is a Tamil rendering of
Valmiki Ramayana” and classifies it as translationOf, linking MS-
KAM-001 to MS-VAL-001.

e Metadata Encoding:

- Process: Al generates structured metadata (e.g., TEI XML
“<relatedItem>", CIDOC-CRM triples) based on extracted relations,
inserting them into the repository’s database (e.g., eXist-db, RDF
triplestore). Templates ensure compliance with standards like TEI
PS5 or Dublin Core.

- Example: Al encodes ‘“<relatedltem type="commentary”
target="#MS-GIT-001"/>" for Sankara Bhashya in a TEI record.

e External Resource Integration:

- Process: Al crawls and analyzes Internet resources (e.g., digital
catalogues, Wikidata, scholarly articles) to identify relations, using
APIs or web scraping. It matches entities with authority files (e.g.,
VIAF for authors, GeoNames for places) to link internal records to
external data.

- Example: AI finds a British Library catalogue entry linking a
Persian Upanishads translation to a Sanskrit original, encoding it as
hasTranslation.

e Validation and Human Oversight:

- Process: Al suggests relations with confidence scores, flagging
uncertain cases for human review. Active learning refines models
with curator feedback, improving accuracy for complex relations
like refutesFrom or isConsecrationOf.

- Example: Al suggests “Ramanuja’s Sri Bhashya refutes Advaita”
but flags for review due to philosophical nuance, ensuring curator
validation.

Al Capabilities for External Resource Integration

Al can connect repository metadata to external Internet resources to enrich
relations, leveraging digital catalogs, scholarly databases, and linked open
data. Methods include:
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e  Web Crawling and Scraping:

- Process: Al crawls digital libraries (e.g., British Library, IGNCA)
or catalogs (e.g., Aufrecht’s Catalogus Catalogorum) to find related
manuscripts, using APIs or scraping tools like BeautifulSoup.

- Example: Al finds a British Library record linking a Persian
Upanishads manuscript (MS-UPA-PER-001) as hasTranslation to a
Sanskrit original, encoding it in the repository.

e Linked Open Data Integration:

- Process: Al queries RDF datasets (e.g., Wikidata, Library of
Congress) using SPARQL to match entities and relations (e.g.,
hasWork, patronizedBy).

- Example SPARQL Query:
“sparql
SELECT ?manuscript ?relation ?target
WHERE {
?Imanuscript wdt:P629 ?work . # hasWork relation
?work wdt:P1476 “Ramayana” .

?manuscript ?relation ?target .

ARRY

Result: Links Kerala Ramayana (MS-RAM-KL-001) to Tamil Nadu
Ramayana (MS-RAM-TN-002) via Wikidata’s work entity.

e Authority File Matching:

- Process: Al matches authors, places, or works to VIAF, GeoNames,
or NMM’s Manus Id for consistency.

- Example: Al links “Jayadeva” in Gita Govinda (MS-GIT-001) to
VIAF ID, confirming authoredBy relation.

Al tools excel at identifying and encoding relations within a manuscript
repository and from external Internet resources, automating data entry for
relations like hasWork, commentaryOn, or originatesFrom. By using NLP,
ML, and linked data, Al extracts relations from texts, metadata, and online
sources, encoding them in standards like TEI or CIDOC-CRM. Challenges
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like multilingual texts or incomplete data can be addressed with fine-tuned
models and human oversight.

Challenges and Solutions

e Complex Relations:

Issue: Relations like refutesFrom or isConsecrationOf require
nuanced understanding.

Solution: Use fine-tuned NLP models with domain-specific training
(e.g., Indic philosophical terms) and curator validation.

e Metadata Inconsistency:

Issue: Incomplete or inconsistent relation encoding (e.g., missing
“<relatedItem>").

Solution: Al infers relations from text or cross-references external
sources (e.g., Wikidata) to fill gaps.

e Multilingual Data:

Issue: Indian manuscripts use Sanskrit, Tamil, etc., complicating
parsing.

Solution: Employ multilingual NLP models (e.g., mBERT) and
Unicode for scripts.

e Opverloading the Abstract:

Issue: Including all relations (e.g., 40+ from the list) can make
abstracts unwieldy.

Solution: Prioritize key relations (e.g., hasWork, authoredBy) or
categorize into sections (textual, provenance, material).

Tools and Technologies

e Metadata Parsing:
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XML Parsers: Ixml, ElementTree for TEI XML.
RDF Querying: Apache Jena, SPARQL for CIDOC-CRM.
Databases: eXist-db, BaseX for TEI; SQL for Dublin Core.



NLP for Summarization:

- Transformers: Hugging Face’s T5 or BART for abstractive
summarization.

- spaCy: For entity and relation extraction.
External Enrichment:

- APIs: Wikidata, VIAF for author/place verification.
- Web Crawling: BeautifulSoup for digital catalogs.

Validation:

- Oxygen XML Editor: Validate TEI schemas.

- Active Learning: Refine summaries with curator feedback.

Ensuring Error-Free metadata

While no single tool guarantees completely error-free metadata, a combination
of metadata cleaning tools can address issues like inconsistencies, duplicates,
missing values, and incorrect relations. Below, I provide a list of open source
tools designed for metadata cleaning, validation, and standardization, focusing
on their applicability to structured metadata

Criteria for Metadata Cleaning Tools

To ensure error-free metadata, tools should:

Identify Errors: Detect inconsistencies, duplicates, missing values, or
incorrect relations (e.g., mismatched commentaryOn targets).

Validate Against Standards: Check compliance with schemas like TEI PS5,
Dublin Core, or CIDOC-CRM.

Standardize Data: Normalize formats (e.g., dates, names) using authority
files (e.g., VIAF, GeoNames).

Support Batch Processing: Handle large datasets, common in manuscript
repositories.

Preserve Data Integrity: Ensure original content (e.g., manuscript text) is
unaffected.

Handle Multilingual Data: Support Indic languages (e.g., Sanskrit, Tamil)
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and scripts (e.g., Devanagari).

A List of Open Source Metadata Cleaning Tools

e OpenRefine: A powerful tool for cleaning and transforming messy
metadata, widely used for data reconciliation and standardization.

e Features:
- Data exploration via facets and charts to identify inconsistencies
(e.g., variant spellings of “Shankara”).

- Transformation using GREL (General Refine Expression Language)
for normalizing fields (e.g., dates to ISO 8601).

- Reconciliation with external sources (e.g., Wikidata, VIAF) to
standardize author names or manuscript titles.

- Clustering to merge duplicates (e.g., “Bhagavad Gita” vs. “Bhagvat
Gita”).
- Supports CSV, JSON, XML, and TEI XML (via plugins).

e Applicability: Ideal for cleaning NMM metadata fields (e.g., title,
author) and relations (e.g., hasWork) by reconciling with authority
files. Supports batch processing for large repositories.

e Limitations: Limited support for large datasets (>1M records);
advanced TEI relation cleaning requires scripting.

e Use Case: Normalize inconsistent script names (e.g., “Devanagari”
vs. “Devanagar1”’) and validate ‘<relatedItem>" targets.

e ExifTool: A versatile CLI tool for reading, writing, and editing metadata
in a wide range of file formats.

e mat2 (Metadata Anonymization Toolkit) : A Python-based CLI tool for
removing metadata from images, videos, documents, and torrents.

Conclusion

The preservation and scholarly engagement with India’s vast manuscript
heritage—estimated at over ten million manuscripts—demands a robust,
intelligent, and future-ready metadata framework. This paper attempts to
present a fairly comprehensive vision for such a system through the proposed
metadata scheme for Gyan Bharatam, emphasizing structured description,
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rich relational modelling, and the integration of Artificial Intelligence to meet
the unique challenges posed by Indian manuscripts. The salient contribution
lies not merely in cataloguing manuscripts, but in transforming them into
an interconnected, semantically rich, and intellectually accessible knowledge
network.

At the heart of this framework is the recognition that metadata is far more
than administrative overhead—it is the key to discovery, preservation,
interpretation, and cultural continuity. Indian manuscripts, inscribed in diverse
scripts such as Devanagari, Grantha, and Sharada, composed in multiple
languages including Sanskrit, Tamil, and Persian, and produced on materials
ranging from palm leaves to handmade paper, require metadata that captures
their physical, linguistic, historical, and cultural complexity. The evaluation
of the National Mission for Manuscripts (NMM) metadata schema reveals
commendable strengths in descriptive and administrative documentation,
particularly in its adaptation of Dublin Core to Indian contexts and its focus
on Indic scripts via Unicode. However, gaps remain in relational depth, digital
preservation standards, and integration with global authority systems—gaps
that must be addressed to enable advanced research and interoperability.

A defining feature of this proposal is the extensive taxonomy of bibliographic
and contextual relations—over forty types spanning work-level connections
(e.g., hasWork, translationOf), manuscript-to-manuscript links (copyOf,
fragmentOf), intertextual references (quotesFrom, respondsTo), and cultural-
religious functions (usedFor, consecratedFor). These relational elements
are not ancillary; they are essential for reconstructing intellectual lineages,
tracing textual evolution, and understanding the socio-cultural ecosystems in
which manuscripts were created and used. By adopting standards such as TEI
and CIDOC-CRM, and linking entities through persistent identifiers (VIAF,
DOI, GeoNames), this metadata model moves beyond flat records toward a
dynamic, queryable knowledge graph.

Equally transformative is the role of Artificial Intelligence in enhancing
metadata creation and access. Al tools—powered by multilingual NLP models
like those from Al4Bharat—can automate the extraction of metadata from
unstructured text, identify complex relations in colophons or commentaries,
generate multilingual summaries, and reconcile entities with global authority
files. Natural language querying allows scholars to ask, “Which 18th-century
manuscripts are commentaries on the Bhagavad Gita?” and receive precise,
context-aware responses. Furthermore, Al facilitates external enrichment
by linking repository data to resources like Wikidata, WorldCat, and digital
archives, creating a globally connected ecosystem of knowledge.

To ensure accuracy and cultural sensitivity, human oversight remains
indispensable. Al must operate in tandem with domain experts, especially
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when dealing with philosophical nuances, contested attributions, or sacred
texts requiring ethical handling. Tools like OpenRefine, Apache Jena, and
Oxygen XML Editor support data cleaning, validation, and standardization,
ensuring that metadata is both machine-actionable and scholar-trustworthy.

The preservation and scholarly engagement with India’s vast manuscript
heritage—estimated at over ten million manuscripts—demands a robust,
intelligent, and future-ready metadata framework. This paper has presented
a comprehensive vision for such a system through the proposed metadata
scheme for Gyan Bharatam, emphasizing structured description, rich
relational modeling, and the integration of Artificial Intelligence to meet the
unique challenges posed by Indian manuscripts. The salient contribution
lies not merely in cataloguing manuscripts, but in transforming them into
an interconnected, semantically rich, and intellectually accessible knowledge
network.

Caveat:While Artificial Intelligence is making significant contributions in
many domains, it is still far from fully mature. Developing a system capable
of handling complex relationships requires advanced machine learning
tools to ensure increasing robustness over time. To be comprehensive, this
paper enumerates about 40 different types of relations, some of which are
not inherently bidirectional. Furthermore, it is strongly recommended that
an expert committee—comprising specialists from diverse fields such as
Indology, Linguistics, and Vedic, Buddhist, and Jain studies—be constituted
to guide this process. Most importantly, establishing a robust metadata
schema prior to populating Gyan Bharatam is essential, as revising or re-
entering metadata later is far more time-consuming than entering it correctly
at the outset.

In conclusion, the proposed metadata framework for Gyan Bharatam
represents a paradigm shift—from static archives to intelligent, relational,
and semantically enriched knowledge systems. It bridges tradition and
technology, philology and data science, local custodianship and global access.
By embracing relational depth, standardized authority control, and Al-driven
augmentation, India can not only preserve its manuscript legacy but also
unlock its full intellectual potential for generations to come.
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Epilogue

Over the past couple of weeks, I had the privilege of listening to Sri Maharaj
jiand Dr. Sanjay Singhal, and [ was deeply impressed by the remarkable work
being undertaken at the Koba Centre. The Centre’s extensive experience in
manuscript studies and the strong conceptual framework behind the Sangraha
site provide valuable insights that could be effectively leveraged in shaping
Gyan Bharatam. The metadata model outlined in this paper can serve as a
complementary foundation in building a unified structure for realizing the
vision of Gyan Bharatam. Below is a brief overview of the Koha model which
should convince anyone having keen interest in the success of Gyan Bhratam.

Koba Manuscript Metadata Search Portal

The Koba Manuscript Metadata Search Portal, developed by Shri Mahavir
Jain Aradhana Kendra, Acharya Shri Kailasagarsuri Gyanmandir (Koba), is
a pioneering digital initiative that bridges centuries of Indian heritage with
cutting-edge technology. Built on a robust metadata framework comprising
over 100 searchable fields, it empowers scholars, devotees, and researchers to
explore manuscripts and texts with exceptional precision.

At its core, the portal interlinks a wide range of authorities—handwritten
manuscripts (Hastaprat/Pandulipi), scholarly works (Kruti), records of
eminent scholars (Vidvans), printed publications, magazines, publishers,
series, books, cities, and repositories (Bhandars). This interconnected
structure creates a dynamic web of knowledge, enabling seamless navigation
across related works, persons, and institutions.
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Authorities Catalogued in the Koba Database
1. Hastaprat (Manuscripts — Handwritten data)

- Hastaprat Petank
- Pushpika Shlok
- Year Information (Month—Paksha—Tithi,etc.)

2. Kruti (Texts — Works by scholars)

- Text Chapters (Subtitles of texts)
- Adivakya (First sentence of the text)

- Antimvakya (Last sentence of the text)

3. Vidvan (Scholars / Personal Information)
- Gachha details

4. Prakashan (Printed publications)
- Prakashan Petank

5. Magazine

- Individual issues (Magazine Ank)

- Magazine Ank Petank
Publisher (Entities responsible for publishing texts)
City (Geographical location)

Series

e *® A

Book (Physical format of a Prakashan)

10. Bhandar (Libraries and repositories)

Features of the Portal

e Comprehensive Metadata Access: Full bibliographic details of
manuscripts, books, and magazines, including titles, page numbers, and
chapter details, ensuring accurate citation and research depth.

e Unique URLs: Each entry is assigned a permanent link, allowing precise
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citation, sharing, and cross-referencing.

Multilingual & Fuzzy Search: Supports Gujarati, Hindi, and English for
inclusive access.

Entity-Specific Filters: Enables refined exploration across manuscripts,
texts, and authorities.

PDF Availability Filter: Instantly shows which works are accessible
online.

“Show Blank Fields” Option: Helps users identify records with incomplete
metadata for further study or improvement.

Mobile-Friendly Interface & Dedicated App: Provides global access to
one of the world’s largest computerized Indian manuscript collections.



A Proposed Catalogue for Gyan Bharatam Mission
Sanjaya Singhal, Managing Trustee, Dharohar
P. M. Gupta, University Librarian, Central Sanskrit University, New Delhi
Parveen Babbar, Deputy Librarian, JNU

1. Digital catalogue only:

1.1. GBM expects to cover 1 crore manuscripts. The sheer volume of
manuscripts makes it imperative that the catalogue is digital.

1.2. A digital catalogue has many advantages, the main one being the
speed of searching it.

2. Scholars are main users: The primary purpose of the GBM catalogue
is to serve Sanskrit scholars worldwide. The catalogue should therefore
serve the following two needs of these users:

2.1. Allow scholars to find manuscripts of their research interest quickly.

2.2. Having identified the required manuscript, research scholars should
be able to download digital images of the manuscript from a secure
repository of digital images.

3. Participating libraries are important users too: A secondary purpose of
the catalogue is to serve participating manuscript collectors and libraries.
For this user group the catalogue needs to provide the following:

3.1. A complete and accurate inventory of their collection.

3.2. Catalogue data of their manuscripts to be included in their own
general library catalogue.

3.3. Free and unfettered access to digital images of manuscripts of their
own collection.

3.4. In case a library desires to publish a printed catalogue of their
collection, the required metadata in a format suitable of printing.

4. What scholars expect from a manuscript catalogue: Work was done in
the recent past with Sanskrit research scholars to identify their user needs.
It is likely that research scholars of regional languages will have the same
user requirements. The user requirements were expressed in two parts:

4.1. The list of metadata needed by Sanskrit scholars to identify
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manuscripts their interest. This list is attached at Annex-1.

4.2. The methods by which they expect to search the catalogue and view
the search results. Since this aspect is not relevant for this stage of the
GBM programme, details are not included here.

What defines a good catalogue

5.1. From the scholars’ perspective, the most important requirement is
that it should be easy to search manuscripts of their research interest.
A search could commence in different ways, e.g. using a title, an
author’s name, a commentator’s name, a subject, a keywordetc. The
scholar expects to see results that enable a quick identification of the
manuscripts of interest.

5.2. Given the expected volume of manuscripts that will be available
through GBM, this task becomes quite complex. One title or one
author name may reveal hundreds of manuscripts. Therefore, one
needs to ensure that the catalogue and the search methods provide
precise and complete results.

5.2.1. A precise search Is one that gives search results relevant only
to the search terms applied i.e. no irrelevant information is
provided by a precise search.

5.2.2. A complete search is one where all results relevant to the
search terms are provided i.e. no relevant manuscript is missed
out.

Quality of metadata

6.1. The quality of search therefore is a direct result of the consistency with
which the metadata extracted for each manuscript and the manner in
which it is recorded in the bibliographic record of that manuscript.

6.2. As a first stepachieving good quality requires detailed guidelines for
the extraction of metadata. Manuscripts present a very high level of
variability and the guidelines need to ensure that they cater to this
variability found in the manuscripts.

6.3. For an effective computer search, the data needs to be recorded in
a consistent manner. Thus, for example, if a book has is known by
more than one title, its commonly known title should be recorded as
the main title and every cataloguer must always use that same title.



7.

6.4.

6.5.

6.6.

Consistency requires an effective vocabulary / list of authorities to be
available for key metadata fields such as title, author, commentator,
subject, place of writing etc. Most other metadata fields lend
themselves to a choice from a set of acceptable list of values. Choosing
the right entry from this list of values will ensure that for most other
fields data is entered consistently.

A list of authorities and the data required for each entry is given at
Annex-3.

It is worth recording here that a task of the scale of GBM requires
a process of catalogue creation and metadata extraction such that
quality and consistency is built into the process itself. No amount of
supervision or inspection can guarantee quality and consistency at
such a large scale.

Romanisation

7.1.

7.2.

For international scholars providing metadata in a suitable Romanized
script is necessary. Romanization may also be necessary for Indian
scholars who may or may not be familiar with regional languages.

Six forms of romanization are in use for Sanskrit. These are HK, IAST,
Itrans, SLP1 and WX. Technology for easy conversion of Devanagari
into any of these forms of Romanization is already available. It is
therefore not necessary for the catalogue to store any metadata in
Romanized form.

Subject classification for Sanskrit

8.1.

8.2.

Existing classification systems such as DDC, UDC and Library of Congress do not
adequately classify the vast span of Sanskrit literature. Bajaj and Srinivas'have
recently proposed a classification system for the traditional knowledge in
India. The proposals embodied in this paper are indeed very suitable for the
classification of Sanskrit literature but they need further practical validation,
particularly with unpublished materials encountered in manuscripts.

It is imperative that a national standard is agreed and published on the
classification of Indic literature quickly. The proposals of Bajaj and Srinivas
need to be finalised as soon as possible. Once final they can be used for assigning
subjects do the GBM manuscripts.

1 Bajaj JK and Srinivas MD, Locating Indian knowledge in modern libraries: Incorporating the tradi-
tional classification of knowledge in India, Indian Journal of History of Science 2024 (59), 143-158
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9. Cataloguing standards
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9.1.

9.2.

9.3.

94.

The list of manuscript metadata required by Sanskrit scholars Is
given at Annex-1.

A comparison of the metadata list given in Annex-1 against existing
MARC21 and RDS standards is given at Annex-2. As can be seen
from this comparison, there are number of metadata fields that are not
covered by either of these standards.

It is therefore recommended that GBM adopt the list as per Annex-1
and use a text database such as the open-source Mongo DB to store
the data. Search and delivery applications can be written for Mongo
DB in all popular programming languages like C, C++, Rust, C#,
Java, Node.js, Perl, PHP, Python, Ruby, Scala, Go and Erlang.

Where integration with other catalogues that follow MARC21 or
other standards is required, data can easily be exported from the
GBM database to the required format. Needless to say, the richness
of the GBM database would not be available to such catalogues.



Annex-1

List of metadata? collected for each manuscript

1. Library details:
1.1. *Library / collection name
1.2. *Library address / location
1.3. *Library UID*

2. Manuscript identification
2.1. Library manuscript ID’
2.2. 1D/ locators in library catalogue (if any)
2.3. Manuscript UID in GBM®

3. Provenance information
3.1. Donor / source / provenance of manuscript

3.2. Date mansuscript was acquired by library

4. Manuscript Title information:
4.1. Title found on manuscript

4.2. Title given by the library in its catalogue

2 The language and script in which each metadata field is to be recorded should be decided before any
metadata is collected. An example could be that for Sanskrit language manuscripts in any script, the title
field is to be entered in Devanagari script and Sanskrit language in prathamant

3 Metadata fields marked with an asterisk *, are to be taken from the list of authorities / lexica described
later in this document.

4 Each library begiven auniquefouralphabet identifierin uppercaseRoman. The let-
ters’O”and”I’should not be used asthey can confuse with the numbers 0 and 1. With 4 alphabets
3,31,776libraries / collections can be uniquely identified

5 Thisistheaccessionnumberassignedbythelibrarytoeachmanuscript.Ifacollectorhasnotassig-
nedanaccessionnumber,theimagingteammustassignanaccessionnumbersequentiallybegin-
ningwithlandrecord it on the datasheet placed with the manuscript.This datasheet should be
the first image taken.

6 This is the UID accorded by GBM in its record. This should be unique and never repeated. A simple
method that ensures uniqueness wouldbetousethelibraryfouralphabetcode and the library’s
accessionnumber as the GBMaccessionnumber.
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4.3. *Title determined after reading the manuscript (including
names of commentary / commentaries, etc.)

4.4. *Title UID(s)
4.5. For multi-text manuscripts’

4.5.1. List of *titles of each text in manuscript (in the order
of appearance in the manuscript)

4.5.2. List of *title UIDs for each text
4.5.3. Starting and end page number for each title
5. Subject information
5.1. The *subject(s) applicable to the text in the manuscript
5.2. *Subject UID
5.3. Listof*subjects for each text contained in a multi-text manuscript
6. Contents of the manuscript
7. Physical properties of the manuscript

7.1. Substrate material(s) (e.g. paper, palm leaf etc.)
7.2. Size length (to 0.5 cm precision)
7.3. Size width (to 0.5 cm precision)
7.4. Binding type
7.5. Lines per page
7.6. Letters per line
7.7. Description of page layout
7.8. Folio Information

7.8.1. Folios numbered or not

7.8.2. Number of folios

7.8.3. List of missing pages

7.8.4. Unrelated pages found

7.8.5. Duplicated pages found

7A multi-text manuscript means a manuscript having more than one text is scribed in it (e.g. a collection
of strotras; petank or sangraha).
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9.

10.

11.

7.9.

7.10.
7.11.
7.12.
7.13.
7.14.

7.8.6. Multiple pages of the same number. (due to a mistake in
numbering)

7.8.7. Unreal missing pages due to a mistake in numbering, but
the text is not missing

Number of images (pages)

Number of hands

Description of hands

Accented or not (Vedic manuscripts)
Overscribed or not

Ilustrated or not

Condition of the manuscript

8.1.

Description of the condition

History of the manuscript

Identity and listing of important pages®

10.1.
10.2.
10.3.
10.4.
10.5.
10.6.
10.7.
10.8.

Cover page

First page of each text in the manuscript
Last page of each text in the manuscript
Colophons found

Last page

Flyleaf

lustrated pages

Datasheet image

Important transcriptions from manuscript’

11.1.
11.2.

Cover page

Begin text / incipit (as written by scribe and in readable form;
transcribed in the selected script, e.g. Devanagari for a Sanskrit

8 This requires each image file of each manuscript to have a unique file name. Unique page naming is
essential and can easily be done by prefixing the library code and accession number to the page num-
ber of the manuscript.

9All transcriptions must be exactly faithful to the manuscript. Scribal errors should not be corrected
and unreadable text should be so identified.
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12.

13.

14.

15.

manuscript)

11.3. End text / explicit (as written by scribe and in readable form;
transcribed in the selected script, e.g. Devanagari for a Sanskrit
manuscript)

11.4. Flyleaf text

11.5. All colophons and rubrics

Date-related data (as obtained from manuscript)
12.1. Year

12.2. Year type (Shaka / Vikram, etc.)

12.3. Samvatsar

12.4. Season (ritu)

12.5. Ayan

12.6. Month

12.7. Paksha

12.8. Weekday (vaar)

12.9. Date (tithi)

12.10. Validity of the year

12.11. Gregorian year (CE)

Person / place related information (as obtained from the manuscript)
13.1. *Scribe(s)

13.2. *Owner(s)

13.3. *Accenter(s)

13.4. *Editor(s)

13.5. *Place(s) of writing

*Publication status on given date (e.g. published / probably
unpublished)

14.1. Publication UID

Description of the Digital images of the manuscript



15.1. File type

15.2. File size

15.3. Image resolution in ppi / dpi

15.4. Image cropped or not

15.5. Any text lost in cropping

15.6. Date of imaging

15.7. Imaging agency

15.8. Colour or Black & white images
16. Any additional point of significance about the manuscript
17. Persons and dates associated with the Manuscripts metadata entry

17.1. Imaged by

17.2. Date of imaging

17.3. Image processed by

17.4. Paginated by

17.5. Pagination date

17.6. Metadata recorded by

17.7. Date of metadata entry

17.8. Entry reviewed by

17.9. Review date

17.10. Uploaded to catalogue on
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Comparison of metadata requirements from Annex-1 against existing stan-

dards
S.No | Meta- Subfields MARC21 Dublin Core BIB-
data FRAME
Element
1. Library / | Library/Collection | MARC21: 852 | DC: Cover- BIB-
Col- Name; Library $a (Location), age.Spatial; FRAME:
lection Address/Location; | 099 $a (Call Identifier; bf:HeldBy;
Details | Library UID; Re- | number), 035 $a | Publisher bf:Orga-
cord No. (System control nization;
no.) bf:Local
2. Manu- Title (Main); MARC21: 245 | DC: Title BIB-
script Parallel Title; Uni- | $a (Title), 246 FRAME:
Title form Title (Variant title), bf:Title; bf:-
130 (Uniform VariantTi-
title) tle; bf:Uni-
formTitle
3. Author / | Personal Author; MARC21: 100 | DC: Creator BIB-
Creator | Corporate Author; | $a (Personal FRAME:
Scribe; Attributed | author), 110 bf:Person;
Author (Corporate), 700 bf:Orga-
(Added entry) nization;
bf:Contri-
bution
4. Physical | Extent (folios/pag- | MARC21:300 | DC: Format; | BIB-
Descrip- | es); Dimensions; $a (Extent), Description FRAME:
tion Material; Condi- 340 (Physical bf:Extent;
tion medium), 500 $a bf:Material;
(Condition note) bf:Physical-
Condition
5. Lan- Language; Script; | MARC21: 041 DC: Language | BIB-
guage & | Secondary Lan- $a (Language), FRAME:
Script guage(s) 546 $a (Lan- bf:Lan-
guage note) guage;
bf:Script
6. Date & | Date of Creation; | MARC21: 260 | DC: Date BIB-
Chronol- | Date Range; Cal- | $c (Publication FRAME:
ogy endar/Era date), 264 $c bf:Pro-
(Production vision-
date), 518 (Date Activity;
note) bf:Tempo-
ralCoverage
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7. Subject / | Topical Subjects; | MARC21: 650 | DC: Subject BIB-
Key- Names; Places; $a (Subject), 651 FRAME:
words Events; Genres $a (Geograph- bf:Topic;
ic), 655 (Genre/ bf:Place;
form) bf:Genre-
Form
8. Abstract | Summary; Scope; | MARC21: 520 | DC: Descrip- | BIB-
/ Sum- Content Note $a (Summary, tion FRAME:
mary abstract, annota- bf:Sum-
tion) mary
9. Prove- Provenance Note; | MARC21: 561 DC: Contribu- | BIB-
nance & | Ownership Marks; | $a (Ownership/ | tor; Source FRAME:
Owner- | Donor; Acquisition | Provenance), bf:Ac-
ship Details 541 $a (Imme- quisition;
diate source of bf:Owner-
acquisition) ship
10. Related | Related Titles; MARC21: 787 | DC: Relation; | BIB-
Works / | Citations; Refer- (Nonspecific re- | Source FRAME:
Refer- ences lationship), 510 bf:Related-
ences (Citation note) To; bf:Bib-
liographi-
cReference
11. Notes General Notes; MARC21: 500 | DC: Descrip- | BIB-
Custodial Notes; (General note), | tion FRAME:
Binding Notes; 562 (Copy and bf:Note
Conservation version note)
Notes
12. Identifi- | ISBN/ISSN; ISIL; | MARC21: 020 | DC: Identifier | BIB-
ers Local Identifier; $a (ISBN), 022 FRAME:
DOI/Handle (ISSN), 035 bf:Identifier
(System control
no.)
13. Digital Digital Object MARC21: 856 | DC: Identifier; | BIB-
Access / | Identifier; URL; $u (URL), 506 | Rights FRAME:
Avail- Access Conditions | (Restrictions on bf:Electron-
ability access) icLocator;
bf:Access-
Policy
14. Rights & | Copyright Status; | MARC21: DC: Rights BIB-
Permis- | Usage Rights; 540 $a (Terms FRAME:
sions Licensing governing use), bf:Usag-
542 (Copyright eAndAc-
status) cessPolicy;
bf:Copy-
rightStatus
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15. Cata- Cataloger Name; MARC21: 040 | DC: Contribu- | BIB-
loging Cataloging Date; $a (Cataloging | tor; Date FRAME:
Details Cataloging Rules | source), 500 bf:Admin-
(Cataloging Metadata;
note) bf:Descrip-
tionCon-
ventions
16. Preser- Preservation MARC21: 583 DC: Descrip- | BIB-
vation/ | Actions; Conser- $a (Action note), | tion FRAME:
Conser- | vation Treatments; | 852 $c (Location bf:Pres-
vation Storage Conditions | details) ervation;
bf:Condi-
tion
17. Relation- | Parent Collection; | MARC21: 773 DC: Relation | BIB-
ships to | Series; Archival (Host item), 774 FRAME:
Collec- | Fonds; Sub-col- (Constituent bf: Partof;
tions lection unit), 775 (Other bf: Collec-
edition) tion
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Annex-3

List of Authorities / vocabulary lexica: Collections of unique information
needed for various manuscripts

1. Information related to a Kruti / Rachana / Work

1.1.
1.2.

1.3.
1.4.

1.5.

1.6.
1.7.
1.8.
1.9.
1.10
1.11
1.12
1.13
1.14
1.15
1.16

Kruti UID

Kruti Title, main and alternatives (e.g. Gitagovinda and
Ashtapadi)

Kruti UID

Kruti Swaroop (Relationship of commentaries with main title.
Mool, Tika, Bhashya, Translation, etc.) (can add ID)

Parent of the Kruti UID (e.g. Mahabharata is the parent text for
Bhagavat Gita) (Can have multiple Parents in upward multiple
levels)

Kruti Language(s) (can add ID)
Kruti Chapter Info (Number and list of chapters)
Kruti shloka count or equivalent
Kruti form e.g. prose / poetry /both
. Transcription of Starting text of the Kruti
. Transcription of Ending text of the Kruti
. Transcription of Kruti colophon / rachnaprashasti
. *Subject of the kruti
. *Subject UID or List of subject UIDs
. *Keywords that can be applied to the contents of the Kruti
. Publication status (published / probably not published)

2. Information related to persons associated with a Kruti or a manuscript
e.g. Author, commentator, Scribe, etc.

2.1.
2.2.

Person UID
Person name (without title of person like Acharya, Upadhyaya,
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etc.): main and aliases
2.3. Person titles e.g. Acharya, Upadhyaya, etc.
2.4. Persons’ Gotra (can have unique ID for gotra)
2.5. Person’s genealogy / vanshavali
2.6. Gender
2.7. Period when person lived
2.8. Places associated with person
2.9. Patrons / patronage

2.10. Preceptor(s) / guru(s) including UIDs

3. Gotra Information
3.1. Gotra UID
3.2. Gotra name
3.3. Alternative names for the Gotra

3.4. Gotra genealogy / vanshavali

4. Place Information (where the manuscript was scribed or the Kruti was
created)

4.1. Place UID

4.2. Name of Place including alternative names (e.g. Kashi, Varanasi
etc.)

4.3. Name of Rajya
4.4. Description of the place where available

4.5. Brief history of the place
5. Subject information

5.1. Subject UID
5.2. Name of the subject
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6.

5.3.
5.4.
5.5.

Alternative subject names for each subject if applicable
Parent of the subject
UID of parent

Library / collection information

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

6.7.
6.8.

6.9.
6.10.
6.11.

6.12.
6.13.
6.14.

Library UID

Full name of library

Full postal address of the library

GPS co-ordinates of the library

State

Details of the library head

6.6.1.Name

6.6.2.Job title

6.6.3.Email ID

6.6.4.Contact phone number

Parent organization if applicable

Details of the head of the parent organisation
6.8.1.Name

6.8.2.Job title

6.8.3.Email ID

6.8.4.Contact phone number

Brief description of the work of the institution
Digital copy of the MoU with the library

Whether library permission needed before download of
manuscripts

Pricing regime
Payment bank details

Authoritative list of sources / manuscript provenance
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Revitalising India’s Manuscript Heritage
A Report!

The Legacy of India’s Manuscript Heritage

India’s manuscript heritage represents one of the most extensive and diverse
textual traditions in the world. With over 5.2 million manuscripts documented
by the National Mission for Manuscripts (NMM)—and many more believed
to reside in private collections, temple libraries, and regional archives—the
scale of this legacy is extraordinary. These manuscripts span more than 80
languages and are written in dozens of scripts, including Brahmi, Sharada,
Grantha, Nandinagari, Kaithi, Modi, and Persian forms such as Naskh and
Nastaliq.

This corpus is distinguished not only by its volume but by its civilizational
uniqueness. It encompasses a vast range of disciplines—metaphysics,
astronomy, medicine, jurisprudence, poetics, ritual theory, and regional
knowledge systems—reflecting centuries of intellectual inquiry and cultural
transmission, which have been a hallmark of Indian traditions. India’s
manuscript tradition is distinguished not only by its intellectual breadth
but also by the remarkable diversity of its writing surfaces—each rooted
in regional ecology, artisanal ingenuity, and cultural aesthetics. India’s
manuscript tradition is distinguished not only by its intellectual breadth but
by the remarkable diversity of its writing surfaces—each rooted in regional
ecology, artisanal ingenuity, and cultural aesthetics. In the humid tropics of
South India, talipat palm leaves (Corypha umbraculifera) were abundant
and ideal for stylus-based inscription. In contrast, in the temperate zones of
Kashmir, such palms were largely unavailable, prompting the use of bhurja
patra (Betula utilis), a resilient birch bark suited to the region’s climate. In
Assam, sanchipat—prepared from the bark of Aquillaria agallocha—offered
a durable and visually rich medium, especially within Vaishnavite monastic

1. Coordinator- Prof. Sudhir Lall, Co-Coordinator-Ms. Pooja Hali, Members -Prof.
Vasantkumar M. Bhatt, Dr. Sweta Prajapati, Shri P. L. Shaji, Dr. TS Ravishankar, Dr. Kamal
Kishore Mishra, Dr. Abhijit Dixit, Dr. Sarwarul Hagq.
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traditions. Elsewhere, materials like handmade paper in Rajasthan, cloth
scrolls in Gujarat, and copper plates in Tamil Nadu, Maharashtra, and Gujarat
reflect localized innovations in textual preservation. Odisha, though more
commonly associated with stone inscriptions and temple architecture, also
holds a lesser-known corpus of copper plate grants issued by dynasties such
as the Bhauma-Kara and Somavamshi. Yet, as ecological pressures mount and
traditional harvesting practices decline, some of these materials have become
unsuitable for long-term conservation or unsustainable for continued use—
necessitating thoughtful stewardship and adaptive preservation strategies.
These writing surfaces are not merely functional—they are cultural artifacts
that encode the aesthetic, ritual, and philosophical sensibilities of their
regions, making each manuscript a unique embodiment of civilizational
memory. Unlike centralized manuscript traditions elsewhere, India’s textual
culture is pluralistic and decentralized, shaped by contributions from monastic
institutions, royal courts, local scholarship, merchant guilds, and community
custodians. This pluralistic culture of textual stewardship transforms the
Indian manuscript archive into a dynamic repository of inquiry and a living
expression of knowledge as a civilizational ethic.

Despite its richness, manuscript-related activities—such as cataloguing,
documentation, digitization, conservation (both preventive and curative),
and dissemination—require a holistic framework. A coordinated national
effort is essential to safeguard this unique heritage meaningfully, mitigate
its vulnerability to environmental and institutional neglect, and revitalize its
enduring legacy. For this purpose, a multi-pronged and deeply coordinated
approach is essential. This begins with the systematic documentation and
cataloguing of manuscripts using harmonized metadata standards that ensure
consistency, discoverability, and long-term interoperability. Fragile materials
must be digitized and preserved with sensitivity to their physical condition
and script-specific complexities, including the development of custom OCR
(Optical Character Recognition) and HTR (Handwritten Text Recognition)
models that honour the nuances of regional and classical scripts. Equally
vital is the cultivation of human expertise; scholars and technicians must
be rigorously trained in palacography, conservation science, and editorial
protocols that strike a balance between precision and cultural sensitivity.
Manuscript studies should be integrated into higher education curricula and
made accessible through public knowledge platforms, bridging academic
inquiry with civic engagement. Ultimately, the effort must be grounded in
collaborative frameworks that span institutions, languages, and disciplines—
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creating a dynamic ecosystem of stewardship, scholarship, and shared
responsibility.

IT A Brief Survey of Existing Manuscript-Related National Initiatives in
India

Preserving India’s vast and unparalleled manuscript heritage as her
civilizational archive is an uphill task, and several institutions of national
importance are relentlessly working in this direction. A brief overview of the
Indira Gandhi National Centre for the Arts (IGNCA), the National Mission
for Manuscripts, select Sanskrit universities and Oriental Research Institutes
(ORI), and the French Institute of Pondicherry is given below --

1. Indira Gandhi National Centre for the Arts IGNCA)

Established in 1987 under the Ministry of Culture, IGNCA is a premier
interdisciplinary institution dedicated to the study and preservation of Indian
arts and knowledge systems. It has served as the original nodal agency for the
National Mission for Manuscripts (NMM) and continues to play a vital role
in the digitization of manuscripts and cultural archiving.

Key Contributions:

*  Manuscript Digitization and Metadata: IGNCA has developed standards
for cataloguing and metadata encoding, using Unicode and multilingual
search capabilities. Its digitization efforts prioritize fragile and rare
manuscripts, often sourced from private collections and regional
repositories.

» Kalasampada Digital Repository: IGNCA’s Kalasampada platform is
a multimedia digital library that integrates manuscripts, rare books,
photographs, audio-visual materials, and scholarly publications. It has
digitized over 12,000 microfilm rolls and 100,000 slides, including
materials from institutions such as the British Library and the Victoria &
Albert Museum. The facility is currently available only on the intranet, due
to issues related to pricing, possession, Intellectual Property Rights, and
copyright, among others. Although partial information can be accessed
from the IGNCA'’s website at ignca.gov.in.

* Training and Outreach: IGNCA conducts workshops in manuscriptology,
conservation, and digital archiving, often in collaboration with universities
and cultural bodies.

* Philosophical Integration: True to its founding vision, IGNCA emphasizes
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the aesthetic, metaphysical, and performative dimensions of India’s textual
traditions, treating manuscripts not merely as data but as living cultural
expressions.

IGNCA'’s approach is holistic, bridging textual, visual, and oral traditions, and
it remains central to India’s cultural preservation infrastructure.

2. National Mission for Manuscripts

The National Mission for Manuscripts (NMM), launched in 2003 by the
Government of India, was tasked with identifying, documenting, conserving,
and making accessible India’s vast manuscript heritage. Conceived as a
national initiative, it served as a timely, transformative, and necessary response
to the urgent challenge of reclaiming a civilizational inheritance—much of
which remained in fragile and deteriorating condition. As a comprehensive,
pan-Indian effort, the Mission addressed both the conservation of manuscripts
and the dissemination of the knowledge they embodied. It stood not only
as a repository of textual wisdom but as a catalyst for cultural renewal and
scholarly engagement.

Core Objectives:

* Survey and Documentation: Over 5.2 million manuscripts have been
documented across India. The Mission maintained a national database
using Dublin Core metadata standards.

» Digitization and Access: More than 3.5 lakh manuscripts (covering 3.5
crore folios) were digitized, with 76,000 manuscripts available for public
access via its website (namami.gov.in).

* Conservation and Restoration: Through Manuscript Conservation Centres
(MCCs), the Mission supported preventive and curative conservation
using scientific methods.

* Research and Publication: It brought out critical editions, translations,
and facsimile publications of rare texts, including Sanskrit, Persian, and
Arabic manuscripts.

* (Capacity Building: Training programs in manuscriptology, paleography,
and conservation were conducted nationwide, often in partnership with
Sanskrit universities and Oriental Institutes.

3. Sanskrit Universities

India hosts over 18 dedicated Sanskrit universities, each committed to the

118



revival, teaching, and research of Sanskrit and allied disciplines. These
institutions serve as intellectual anchors for manuscript studies and traditional
knowledge systems. Some notable universities are enumerated below, which
have significant and active connections with the theme under review:

University Location Highlights

Sampurnanand Sanskrit Vishvavidyalaya Varanasi, UP Oldest Sanskrit
university; rich manuscript collection and editorial tradition.

* Central Sanskrit University, New Delhi Offers distance education, research
fellowships, and digitization projects.

* Shri Lal Bahadur Shastri National Sanskrit University, New Delhi Focuses
on teacher training and Shastric research.

* Kameshwar Singh Darbhanga Sanskrit University Bihar Known for its
manuscript repository and regional outreach.

* Sree Sankaracharya University of Sanskrit, Kalady Kerala Integrates
Sanskrit with modern disciplines and cultural studies.

Table:01
Contributions:

* Curriculum Integration: Courses in manuscriptology, palacography, and
textual criticism are increasingly part of postgraduate programs.

* Research and Publication: Universities publish critical editions,
commentaries, and translations of rare manuscripts.

* Collaborations with NMM: Many serve as MRCs or MCCs under the
national mission, contributing to survey and conservation efforts.

» Digital Initiatives: Institutions like Madras Sanskrit College have launched
virtual campuses and online Sanskrit learning platforms.

These universities are not merely academic institutions—they are custodians
of India’s intellectual traditions, nurturing a new generation of scholars and
manuscriptologists.

4. Oriental Research and other Institutes

Oriental Institutes represent a legacy of scholarship of Indic Studies dating
back to the colonial and early post-colonial periods. Their focus on editing,
publishing, and preserving Sanskrit and Prakrit manuscripts has been
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foundational to modern manuscriptology. Some prominent institutes under

this

120

umbrella are as follows:

Bhandarkar Oriental Research Institute (BORI), Pune: Home to the
Rigveda, Natyashastra, and Srimad Bhagavat Gita manuscripts listed in
UNESCQO’s Memory of the World Register.

Sarasvati Mahal Library, Thanjavur: One of the oldest libraries; rich in
palm-leaf manuscripts and royal archives.

Adyar Library and Research Centre, Chennai: Houses over 18,000
manuscripts and rare Indological texts.

Kuppuswami Sastri Research Institute, Chennai: Known for critical
editions and shastraic research.

Asiatic Society, Kolkata: Founded in 1784, the Society’s manuscript
collection is vast and multilingual, spanning Indian, Asian, and Western
languages. Organized into Sanskritic, Islamic, Sino-Tibetan, and English
sections, it features palm-leaf and paper manuscripts, rare illustrated texts,
Buddhist xylographs, imperial holdings, and early European works—
reflecting a rich tapestry of global intellectual and cultural heritage. It
prides itself on manuscripts of the Padapatha of the Rigveda, and the
Shahnama, etc.

Mythic Society, Bengaluru: The repository has over 12,000 manuscripts,
with over 1.2 million folios about the Indian Knowledge System. Some
very important Indian manuscripts, such as the Arthashastra, Lilavati, and
Bijaganita, figure in its collection.

Rajasthan Oriental Research Institute, Jodhpur: The Institute’s total
manuscript collection, comprising approximately 1.24 lakh manuscripts,
is housed across its headquarters and six branch repositories in Alwar,
Bikaner, Jaipur, Bharatpur, Chittorgarh, Udaipur, and Kota.

French Institute, Pondicherry: The Department of Indology at this
institute advances the study of Indian heritage, with emphasis on South
Indian traditions. Through manuscript stewardship, linguistic research,
and interdisciplinary collaboration, it fosters global scholarship. Key
initiatives include the Shaiva siddhanta manuscript collections, which
have been recognised by UNESCO under the Memory of the World
Program. It is also working on and pioneering material profiling of palm-
leaftexts from Tamil Nadu and beyond. It also has an active major research



project - the ‘Palm-Leaf Manuscript Profiling Initiative’ (PLMPI), which
intends to carry out innovative and comprehensive material studies of
approximately 300 palm-leaf manuscripts from the private collections of
the French Institute of Pondicherry (IFP) and the Pondicherry Centre of
the Ecole Francaise d’Extreme-Orient (EFEO).

Oriental Research Institute and Manuscripts Library, Thiruvananthapuram:
The Oriental Research Institute and Manuscripts Library of the University
of Kerala shelter a vast and historically rich collection: approximately
30,000 codices or bundles containing around 60,000 individual works,
inscribed on palm leaf, paper, copper plates, and bark, and spanning a
wide array of scripts and languages. ORI Trivandrum is renowned for
its landmark publication series—the Trivandrum Sanskrit Series—
which unearthed and critically edited rare and previously unpublished
Sanskrit texts. Under the editorship of Mahamahopadhyaya T. Ganapati
Sastri, the institute brought to light the lost plays of Bhasa, including
Svapnavasavadattam, Pratijnayaugandharayanam, and Avimraka, marking
a watershed moment in modern Indic studies.

Key Activities:

Editing and Publication: Institutes publish critical editions with
commentaries, often in bilingual formats.

Preservation and Conservation: Many have adopted modern conservation
techniques and collaborate with NMM for digitization.

Scholarly Networks: These institutes host seminars, fellowships, and
collaborative research projects, often engaging with international scholars.

Philosophical Depth: Their work reflects a commitment to the metaphysical
and ethical dimensions of Indian knowledge systems.

Toward Integration and Future Directions:

While each initiative operates with distinct mandates, there is growing
recognition of the need for integration—technically, institutionally, and
philosophically. Efforts like metadata harmonization can be beneficial, as
India moves toward a more integrated and digitally empowered future, where
these institutions will be well-positioned to play a crucial role in shaping the
contours of manuscriptology, cultural memory, and civilizational renewal.
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III. Scripts of India: Diversity and Historical Trajectories

The Indian subcontinent is home to one of the most diverse and historically
layered script traditions in the world. From the earliest inscriptions in Brahmi
to the flourishing of regional scripts and the later introduction of Persian-
Arabic calligraphic styles, the evolution of writing systems in India reflects
a complex interplay of linguistic, religious, political, and artistic forces. This
overview outlines the major trajectories of script development, with a focus on
Brahmi-based scripts, regional variants, and the integration of Perso-Arabic
scripts during the medieval period.

I. Brahmi: The Foundational Script

The Brahmi script, attested from the 3rd century BCE in Ashokan inscriptions,
is widely regarded as the progenitor of most Indic scripts. Its origins remain
debated—some scholars propose a derivation from Semitic scripts via
Aramaic, while others argue for indigenous development. Regardless of its
genesis, Brahmi’s structural innovation lay in its syllabic nature, representing
consonant-vowel units (aksaras), and its capacity to encode the phonetic
richness of Indo-Aryan languages.

Key Features:

*  Written left to right

* Consonant characters with inherent vowel /a/
* Diacritics to modify vowels and consonants

* Use in Prakrit inscriptions and Buddhist texts

Over time, Brahmi diversified into regional styles, influenced by local
calligraphic preferences and linguistic needs.

I1. Regional Evolution of Brahmi-Derived Scripts
1. Northern Zone: Gupta, Sharada, and Nagari

*  QGupta Script (4th—6th century CE): A transitional form between Brahmi
and later northern scripts, used in Sanskrit inscriptions and manuscripts.
It introduced more cursive and rounded forms.

» Sharada Script (from 3rd century CE onwards): Developed in Kashmir
and used for Sanskrit and Kashmiri texts. It is distinguished by its angular
elegance and structural clarity, tailored for the precise rendering of
Sanskrit in Kashmir and the northwestern regions. Its lineage reflects a
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unique transitional phase between Gupta Brahmi and later northern scripts,
preserving archaic features while enabling scholastic transmission.

* Nagari and Devanagari: By the 10th century, Nagari emerged as a dominant
script in northern India. Devanagari, its standardized form, became the
principal script for Sanskrit, Hindi, Marathi, and Nepali. It features a
horizontal head-stroke (shirorekha) and systematic vowel notation.

2. Eastern Zone: Siddham, Gaudi, Bengali-Assamese

+ Siddham: Used for Buddhist texts, especially in East Asia. It evolved from
the Gupta and had an influence on Japanese esoteric Buddhism.

* Gaudi: A transitional script in Bengal and Odisha, giving rise to:

* Bengali-Assamese Script: Characterized by its looped forms and absence
of the head-stroke. Used for Bengali, Assamese, and Meitei.

* QOdia Script: Developed rounded forms suited to palm-leaf manuscripts,
with distinct vowel markers.

3. Southern Zone: Tamil, Grantha, Telugu-Kannada, Malayalam

* Tamil Script: Derived from southern Brahmi, it underwent simplification
and standardization. It avoids complex consonant clusters, reflecting the
phonology of Tamil.

* Grantha Script: Used in Tamil Nadu for writing Sanskrit. It preserves
complex conjuncts and is still used in temple manuscripts.

» Telugu-Kannada Scripts: These sister scripts evolved from the Kadamba
script. The Telugu script is more rounded, while the Kannada script retains
angular features.

* Malayalam Script: Derived from Grantha and Vatteluttu, it was adapted to
the phonetics of Malayalam and palm-leaf writing.

4. Western Zone: Modi and Mahajani

*  Modi Script: Used in Maharashtra for administrative purposes. It is cursive
and suited for rapid writing.

* Mahajani and Kaithi: Commercial scripts used in Rajasthan, Bihar, and
Uttar Pradesh. They were employed for account-keeping and informal
correspondence.

II1. Non-Brahmi Scripts and their localised Variants
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*  While Brahmi-derived scripts dominate the subcontinent, several non-
Brahmi scripts have flourished:

* Kharosthi: Used in Gandhara (northwest India) from the 3rd century BCE
to the 3rd century CE. Derived from Aramaic and written right to left.
Used for Prakrit and Buddhist texts.

* Burmese, Thai, and Khmer Scripts: Though outside India, these Southeast
Asian scripts evolved from Pallava and Grantha models, showing India’s
transregional influence.

» Tribal Scripts: In modern times, indigenous communities have developed
scripts such as:

* Ol Chiki (Santali)
» Warang Citi (Ho)

» Sorang Sompeng (Sora). These scripts reflect cultural assertion and
linguistic identity.

IV. Persian-Arabic Script Traditions in India

With the advent of Islamic rule in the 12th century, Persian and Arabic scripts
were introduced to the Indian subcontinent, bringing a new administrative
and aesthetic dimension. The Naskh and Nastaliq scripts played a pivotal
role in shaping the visual culture of Arabic, Persian, and Urdu texts. Naskh,
with its clear and rounded contours, was suited to Quranic manuscripts and
administrative records, while Nastalig—renowned for its elegant, cascading
form—became the preferred style for Persian poetry and Indo-Persian
literary expression, especially under Mughal patronage. Urdu adopted the
Nastaliq script, modifying it to accommodate the phonetic nuances of the
Indic language. Written right to left, it features intricate ligatures and context-
sensitive letter forms, and emerged as a vibrant medium for poetry, prose, and
journalism across northern India. During this era, multilingual manuscripts
were also en vogue. Many manuscripts from the medieval period feature
bilingual or trilingual scripts—e.g., Persian in Nastaliq alongside Sanskrit in
Devanagari or Grantha. This reflects India’s layered linguistic and cultural
milieu.

V. Colonial and Postcolonial Developments

1. Standardization and Print
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* The colonial period saw the standardization of scripts for printing—
especially Devanagari, Bengali, and Tamil.

*  Movable type and lithography influenced script forms and orthographic
conventions.

2. Scripts as Identity

» Discussions around script preferences—such as Hindi in Devanagari and
Urdu in Nastalig—gained cultural and political significance during the
nationalist period, reflecting broader questions of identity, representation,
and linguistic heritage.

* Post-independence, regional scripts were promoted through education
and media, though some commercial scripts like Modi declined.

(O8]

. Digital Encoding and Unicode

* The advent of Unicode has enabled the digital representation of most
Indian scripts.

* Projects like the TDIL (Technology Development for Indian Languages)
and Google’s Noto fonts have expanded script accessibility. The latter
offers a unified, open-source typeface family that supports over 1,000
languages and 150 writing systems. Designed to eliminate “tofu” (blank
boxes for unsupported characters), Noto ensures consistent, legible
typography across global scripts, making it indispensable for multilingual
publishing, digital preservation, and cross-cultural communication

* However, challenges remain in encoding complex conjuncts and rare
manuscript variants.

The evolution of scripts in India is not merely a technical history—it is a story
of cultural transmission, aesthetic innovation, and linguistic plurality. From the
geometric clarity of Brahmi to the ornate elegance of Nastaliq, and from palm-
leaf manuscripts to digital archives, Indian scripts embody the civilizational
ethos of continuity and adaptation. Institutionalising script studies—through
palaeography labs, comparative atlases, and digital tools—can ensure that
this legacy remains vibrant and accessible for future generations.

IV Deciphering Indian Scripts: Palaeographic Tools and Techniques

Indian palaeography, the study of ancient scripts and writing systems, is a
discipline that bridges the technical precision of decipherment with the
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philosophical depth of textual transmission. It is much more than merely a
forensic exercise in reading old letters—it is a civilizational dialogue with
the past, requiring a confluence of linguistic insight, historical context, and
material awareness. The decipherment of Indian scripts, ranging from Brahmi
and Kharosthi to regional variants such as Grantha, Modi, and Sharada,
requires a nuanced toolkit that integrates traditional scholarship with evolving
digital methodologies.

Historical Foundations and Script Evolution

At the heart of Indian palaeography lies the recognition of script as a dynamic
cultural artifact. The evolution from Brahmi (3rd century BCE) to its regional
offshoots reflects not only phonetic adaptations but also aesthetic and political
shifts. Palaecographers must first situate a manuscript within its historical and
geographical milieu—identifying the script family, chronological strata, and
linguistic register. This foundational step is crucial for distinguishing between
orthographic conventions and scribal idiosyncrasies.

Core Tools for Decipherment

Decipherment begins with the careful observation of letterforms, ligatures,
and diacritical marks. Traditional tools include:

* Script Charts and Comparative Tables: These provide visual mappings
of character evolution across time and regions. For example, tracing
the transformation of the Brahmi “ka” into its Nagari, Bengali, or Tamil
variants.

* Ink and Writing Material Analysis: Understanding the medium—
whether palm leaf, birch bark, or paper—helps contextualize the script’s
morphology. Stylus-based scripts (e.g., Grantha on palm leaf) often exhibit
angular forms, while pen-based scripts (e.g., Devanagari on paper) allow
for more fluid strokes.

* Orthographic Conventions: Familiarity with scribal abbreviations,
punctuation, and numeral systems is essential. For instance, the use of
“sandhi” ligatures or “virama” marks in Indic scripts can dramatically
alter phonetic interpretation.

Methodologies of Decipherment
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Indian palaecography employs a layered methodology that combines visual
scrutiny with linguistic reconstruction:

1. Letterform Analysis and Pattern Recognition

This involves identifying recurring shapes and their contextual variants.
Palacographers often begin with high-frequency characters (e.g., vowels
or common consonants) and build a reference set. Pattern recognition is
especially vital in cursive or stylized scripts, such as Modi or Nandi Nagari,
where characters may be compressed or conjoined.

2. Phonetic Reconstruction

Once basic graphemes are identified, scholars reconstruct phonetic values
using known linguistic rules. This is particularly challenging in transitional
scripts or bilingual manuscripts, where phonetic drift may occur. Comparative
linguistics—drawing parallels with languages such as Sanskrit, Prakrit, Tamil,
or Persian—often aids this process.

3. Contextual and Semantic Validation

Decipherment is not complete until the reconstructed text makes semantic
sense. This requires familiarity with genre conventions (e.g., colophons,
invocatory verses, calendrical formulas) and cultural idioms. For example,
identifying a ‘shloka’ meter or a ‘tithi’ reference can validate the accuracy of
transcription.

4. Cross-Script Comparison

Many Indian manuscripts exhibit multilingual or multiscript features—such
as Sanskrit in Grantha alongside Tamil in Vatteluttu. Palaeographers must
be adept at switching registers and recognizing inter-script borrowings.
This comparative agility is especially crucial in Indo-Persian manuscripts or
Buddhist texts with Tibetan glosses.

Digital and Computational Enhancements

Recent advances have introduced digital tools that augment traditional
palaeographic methods:

* High-Resolution Imaging and Multispectral Analysis: These techniques
reveal faded or overwritten text, especially on fragile palm leaves or
water-damaged folios.

« HTR (Handwritten Text Recognition) Models: Custom-trained models
for Indic scripts—though still nascent—are being developed to automate
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transcription. Projects like Transkribus and eScriptorium are exploring
Indic integrations.

* Metadata Encoding and TEI Standards: Encoding palacographic features
using XML-based standards allows for interoperable digital editions and
scholarly collaboration.

Challenges and Philosophical Reflections

The interpretive gaps in decipherment serve as productive sites for inquiry,
enabling the refinement of readings and the advancement of understanding.
Scribal errors, regional variants, and damaged folios often leave gaps that
require interpretive judgment. In such contexts, the palacographer assumes
the role of a discerning steward—advancing decipherment through a
calibrated balance of fidelity and informed interpretation. Moreover, Indian
palaeography invites a philosophical reflection on the nature of transmission.
Each script and glyph constitutes a material trace of the intellectual tradition,
marking the intersection of thought, practice, and cultural transmission. The
act of decipherment is thus an act of revival, of reanimating voices long silent.

Toward a Living Palaecography
To revitalize Indian palaecography, there is a need for:

* Interdisciplinary Training: Combining philology, material science, and
digital humanities.

* Institutional Collaboration: Linking repositories, scholars, and
technologists across India and globally.

* Public Engagement: Making deciphered texts accessible through
translations, exhibitions, and educational platforms.

V. Textual Criticism: Reinstating Linguistic and Metrical Foundations in
Indian Manuscriptology

Textual criticism is the scholarly pursuit of reconstructing a lost original—
termed the archetype—through the analysis of manuscript variants and
transmission histories. It is considered a branch of linguistics and reference
bibliography, relying on philological insight and human judgment rather than
a fixed methodology. This is where the disciplines of manuscriptology and
palacography converge to re-create a ‘text’ in its cultural and civilizational
context. Textual criticism as an academic discipline in India demands renewed
attention as both a scholarly and institutional imperative. Traditionally
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viewed as a technical exercise, it holds deeper epistemological significance,
especially within Sanskrit studies. While Western frameworks offer pluralistic
methodologies, Indic traditions have long practiced rigorous textual
transmission and emendation, often guided by commentarial traditions and
internal consistency rather than formalized critical apparatus. The absence
of structured training in textual criticism across Indian academic programs
has led to a reliance on received texts, undermining scholarly rigor. Bridging
these traditions requires curricular reform and public engagement. Introducing
dedicated modules in postgraduate programs and collaborating with global
institutions can foster methodological awareness. Furthermore, digital tools
tailored for Indian scripts present new opportunities for textual analysis.
A policy shift is essential to reposition textual criticism as a foundational
discipline, integrating it into mainstream pedagogy and research. Synthesizing
Western and Indic approaches can revitalize Sanskrit scholarship and reaffirm
its relevance within contemporary academic discourse.

Simultaneously, three core competencies are indispensable for any critical
text editor working within the domain of Indian manuscriptology:

a. Linguistic mastery—proficiency in Sanskrit, Pali, Prakrit, Apabhramsha,
and the regional languages of the medieval period;

b. Subject-matter depth—a foundational and nuanced understanding of the
intellectual and cultural content embedded in the manuscripts;

c. Metrical literacy—in cases where the manuscript is composed in verse, a
working command of Sanskrit and Prakrit prosody is essential.

These prerequisites form the bedrock of any serious engagement with
manuscript traditions. This legacy is exemplified by centres such as the Indira
Gandhi National Centre for the Arts, Bhandarkar Oriental Research Institute,
Maharaja Sayajirao Gaekwad Oriental Research Institute, and the French
Institute (Pondicherry), whose seminal contributions to text-critical editions
affirm the vitality of Indian engagement with textual criticism. Strengthening
academic programs and policy frameworks must now align with and amplify
such efforts.

VI. Manuscript Pedagogy in India: Structures and Shifts

The study of manuscripts in India underscores a civilizational responsibility—
one that extends beyond technical engagement to preserve the continuity of
cultural memory and intellectual heritage. As the country undertakes large-
scale digitization and conservation of its textual heritage, the need for trained
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scholars in manuscriptology and palaeography has become increasingly
urgent. Over the past two decades, a growing number of academic institutions
have responded by offering structured programs that blend traditional
philology with modern archival science. These programs vary in depth, scope,
and orientation, but together they form a nascent ecosystem of manuscript
education in India.

At the heart of this movement is perhaps a perception that manuscripts are
not static remnants but dynamic carriers of knowledge. Their decipherment,
preservation, and interpretation require a multidisciplinary approach—one
that draws from linguistics, history, manuscriptology, conservation science,
and digital humanities. Accordingly, the syllabi of manuscriptology programs
across India reflect a layered pedagogy: from script training and textual
criticism to metadata encoding and conservation techniques.

Institutional Anchors and Programmatic Diversity

* The most comprehensive and nationally visible program is offered by
the Indira Gandhi National Centre for the Arts (IGNCA), New Delhi. Its
Postgraduate Diploma in Manuscriptology and Palaeography is structured
around eight modules, covering everything from the genealogy of Indian
scripts to hands-on training in Brahmi, Sharada, Grantha, Sharada,
Modi, Takari, and Nastaliq. The program emphasizes both theoretical
grounding and practical engagement, with students expected to edit actual
manuscripts and present their findings through a viva voce presentation.
IGNCA’s curriculum is notable for its integration of conservation science
and digital tools, including imaging protocols and metadata standards.

* In southern India, Sri Chandrasekharendra Saraswathi Viswa
Mahavidyalaya (SCSVMV) in Kanchipuram offers a full-fledged
academic department dedicated to manuscriptology. Its programs span
undergraduate, postgraduate, and doctoral levels, with specialized
training in regional scripts such as Vattezhuthu and Nandinagari. The
university’s collaboration with MeitY’s Saswathaiswaryam project has
led to the development of metadata standards for palm-leaf manuscripts,
positioning it as a leader in script-specific archival research. SCSVMV
also integrates museology and epigraphy into its curriculum, reflecting a
broader orientation in heritage studies.

+ Kerala’s ORIMSS (Oriental Research Institute and Manuscript Studies)
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offers a Master’s program tailored to the state’s rich manuscript traditions.
Students are trained in deciphering Brahmi, Grantha, and Vattezhuthu,
and are introduced to both traditional conservation methods and modern
digitization techniques. The program includes fieldwork components,
allowing students to engage directly with manuscript repositories and
local custodians.

* Beyond these flagship institutions, a wide array of universities offer
certificate, diploma, and postgraduate programs in manuscriptology.
These include Jawaharlal Nehru University (New Delhi), the University
of Pune, Tamil University (Thanjavur), Osmania University (Hyderabad),
the University of Mysore, the University of Madras, and Rashtriya Sanskrit
Vidyapeeth (Tirupati), among others. While the depth and specialization
of these programs vary, most include core modules on palacography,
codicology, cataloguing, and textual editing.

Curricular Themes and Pedagogical Structures

Despite institutional diversity, certain curricular themes recur across
programs. Introductory modules typically cover the definition and scope of
manuscriptology, types of manuscripts, and their historical development.
Palacography modules focus on the evolution of Indian scripts, with emphasis
on Brahmi, Kharosthi, Gupta, Nagari, and regional variants. Students learn
to identify letterforms, ligatures, and scribal conventions, often through
comparative script charts and facsimile analysis.

Codicology—the study of manuscript materials and formats—is another core
component. Students examine the physical characteristics of manuscripts,
including writing surfaces (such as palm leaf, birch bark, and paper), ink
composition, stylus techniques, and foliation systems. This material awareness
is crucial for conservation and digitization, as it informs imaging protocols
and restoration strategies.

Cataloguing and metadata encoding are increasingly emphasized, especially
in programs aligned with national digitization efforts. Students are introduced
to classification systems, Dublin Core standards, and XML-based encoding
frameworks such as TEI. This technical training enables graduates to
contribute to digital repositories and interoperable archival platforms, thereby
enhancing their ability to support digital preservation.

Script training remains a cornerstone of manuscript education. Institutions
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offer instruction in a wide range of scripts, including Grantha, Sharada, Modi,
Nandi Nagari, Takari, Newari, and Nastaliq, as mentioned above. Some
programs also include Tibetan, Persian, and Southeast Asian scripts, reflecting
India’s multilingual manuscript heritage. Training typically involves both
reading and writing exercises, supported by facsimile reproductions and
transcription assignments.

Textual criticism and editing form the final layer of most syllabi. Students
learn to identify textual variants, reconstruct damaged passages, and prepare
critical editions. This involves familiarity with prosody, grammar, and genre
conventions, as well as philosophical sensitivity to the text’s intended meaning.
Editing is often paired with translation and commentary, encouraging students
to engage with manuscripts as living texts rather than inert objects.

Emerging Trends and Challenges

One of the most promising trends is the integration of digital humanities into
manuscript education. Institutions are beginning to incorporate tools such
as IIIF (International Image Interoperability Framework), OCR (Optical
Character Recognition), and HTR (Handwritten Text Recognition) for Indic
scripts. While these technologies are still in development, their inclusion in
syllabi signals a forward-looking approach to manuscript studies.

Another trend is the expansion of public engagement. Certificate courses,
workshops, and exhibitions are being used to democratize manuscript
knowledge and attract non-specialist audiences. This outreach is particularly
important for building awareness and support for manuscript preservation.

However, challenges remain. There is no standardized national curriculum for
manuscriptology, leading to uneven training and limited scholarly mobility.
Script training is often constrained by faculty availability and resource
limitations. Digital integration, although growing, remains patchy and reliant
on institutional partnerships. Moreover, many programs lack sustained
funding and infrastructural support, limiting their long-term impact.

As India invests in digitization and manuscript preservation, it must also invest
in decoding capacity—through training, infrastructure, and interdisciplinary
research. Only then can the silent voices of its manuscripts be heard again, not
as remnants of the past, but as living texts.

VII. Global Best Practices in Manuscript Digitisation and Palaeography
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This section presents a comparative analysis of manuscript digitization and
palaecographic initiatives across four regions—the European Union (EU), the
United Kingdom (UK), the United States (US), and Southeast Asia (SEA).
Drawing on verified institutional practices and scholarly frameworks, it
examines technical standards, metadata protocols, access models, and cultural
approaches. The study highlights how each region balances conservation,
accessibility, and scholarly engagement, offering insights for future
manuscript initiatives in India and beyond. As is common knowledge, the
discipline of manuscriptology encompasses the preservation, digitisation, and
interpretation of handwritten texts. With the rise of digital humanities and Al-
assisted palaeography, institutions worldwide have adopted diverse strategies
to safeguard and disseminate manuscript heritage.

1. European Union: Interoperability and Scholarly Infrastructure
Key Initiatives:

* FEuropeana: Aggregates digitised cultural heritage from over 3,000
institutions across Europe, including manuscripts, books, and archival
materials. (https://www.europeana.eu)

*  Monasterium.net: Provides access to over 700,000 medieval charters with
diplomatic transcriptions and palacographic annotations. (https:/www.
monasterium.net)

* Transkribus (READ-COOP SCE): Offers Al-based Handwritten Text
Recognition (HTR) for historical European scripts. (https://readcoop.eu)

Practices:

» [IIF for image interoperability

* TEI XML for structured transcription

* Linked Open Data for semantic search
Strengths:

* Advanced palaeographic modelling

* Collaborative networks across national libraries

* Emphasis on open access and multilingual metadata

2. United Kingdom: Conservation and Public Engagement
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Key Institution:

* British Library: Hosts the Digitised Manuscripts portal, featuring
collections such as the Cotton, Harley, and Royal manuscripts. (https://
www.bl.uk/manuscripts)

Practices:

* High-resolution digitisation under conservation protocols
* Metadata encoded using MARC21, MODS, and TEI

* Public exhibitions and educational outreach

Strengths:

* Integration of scholarly commentary

* Emphasis on conservation ethics

*  Outreach through crowdsourced transcription (e.g., LibCrowds)

3. United States: Technical Rigor and Distributed Access
Key Initiatives:

» Digital Scriptorium: A consortium of US libraries offering manuscript
metadata and images. (https://digitalscriptorium.org)

* Library of Congress Manuscript Division: Digitizes historical collections
with preservation-grade imaging. (https://www.loc.gov/rr/mss)

* By the People: A crowdsourced transcription platform hosted by the
Library of Congress. (https://crowd.loc.gov)

Practices:

* FADGI imaging standards aligned with ISO 19264-1

* Metadata encoded using MODS, EAD, and Dublin Core
Strengths:

* Robust technical documentation

» Distributed digitisation across institutions

* Emphasis on public domain access

4. Southeast Asia: Custodianship and Adaptive Digitisation
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Key Initiatives:

+ DREAMSEA: A collaboration between UIN Jakarta and the University of
Hamburg, funded by the Arcadia Fund. (https://dreamsea.co)

» Digital Library of Lao Manuscripts (DLLM): Hosted by the National
Library of Laos. (https://laomanuscripts.net)

+ SEAlang Library: Offers linguistic and script resources for Southeast
Asian languages. (http://sealang.net)

Practices:

» Field-based digitisation using portable imaging kits

* Metadata includes script type, language, and cultural context
* Digitisation of palm-leaf, lontar, and paper manuscripts
Strengths:

+ Community involvement

* Emphasis on safeguarding endangered collections

» Integration of oral histories and ritual annotations

5. Comparative Summary

Global manuscript digitization efforts reveal diverse regional paradigms, each
shaped by distinct technical standards, metadata frameworks, and cultural
philosophies. European institutions emphasize scholarly infrastructure
through IIIF, TEIL, and Linked Open Data, fostering interoperable portals
grounded in TEI XML and MARC21. The UK complements this with public-
facing exhibitions and conservation outreach, blending MARC21 and TEI
with rich commentary to engage broader audiences. In the US, pragmatic
innovation drives open-source platforms supported by FADGI, ISO 19264-1,
and metadata schemas like MODS and Dublin Core. This distributed model
prioritizes technical scalability and decentralized access. Southeast Asia, by
contrast, champions adaptive, field-based approaches rooted in multilingual
metadata and community archives, privileging custodianship and contextual
integrity over standardization.

For India, these models offer both inspiration and caution. The European
and UK frameworks emphasize the importance of scholarly rigor and public
engagement, whereas the US model encourages scalable innovation. Yet it
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is the Southeast Asian ethos—grounded in relational stewardship and local
context—that resonates most deeply with India’s manuscript ecology. A
hybrid Indian approach might integrate TEI and IIIF with multilingual, script-
sensitive metadata, while anchoring access in community-led custodianship
and regional knowledge systems. Such a model would honour both the
technical and philosophical dimensions of textual transmission, integrating
oral traditions and ritual contexts into metadata frameworks. By ensuring
technical interoperability, it might seek to position India not merely as an
adopter of global standards but as an active contributor to their evolution
and enrichment. Global best practices encompass a spectrum of priorities,
ranging from technical precision to cultural stewardship. By synthesizing
these approaches, India can build a future-ready manuscript ecosystem that
honours tradition while embracing innovation.

VIII. Way forward -- Towards a National Knowledge Movement

A time-bound, youth-led initiative is proposed to advance the preservation,
decoding, dissemination, and recontextualization of India’s manuscript
heritage. The objective is to catalyse the revitalization of indigenous sciences,
philosophies, technologies, and ethical frameworks. This initiative is
conceived not as a retrospective conservation effort, but as a forward-looking
strategy for knowledge reclamation, innovation, and global leadership.

Strategic Pathways could include --
1. Youth Engagement and Employment

Establish structured fellowships and internships to train emerging scholars
in manuscript decoding, palacography, and indigenous knowledge systems.
These programs shall integrate traditional expertise with digital methodologies
to facilitate access to texts in Ayurveda, astronomy, statecraft, architecture,
and ethics.

2. Institutional Anchoring

Mandate the creation of interdisciplinary Manuscript and Indigenous
Knowledge Centres across central and state universities. These centres shall
be equipped with digitization laboratories, script-learning facilities, and Al-
enabled interpretation platforms to support research and pedagogy.

3. Script Integration and Linguistic Democracy

Affirm the equal epistemic value of all Indian scripts—including Brahmi,
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Grantha, Sharada, Modi, Maithili, Tigalari, Tamil, Bengali, Assamese, and
Devanagari. Develop transliteration matrices and Al-assisted tools to enhance
script accessibility and foster linguistic inclusivity.

4. Traditional Wisdom Meets Scientific Temper

Engage traditional scholars as co-authors of manuscript interpretation
protocols. Simultaneously, mobilize the expertise of scientists, technologists,
and designers to build scalable infrastructure. This convergence shall ensure
depth of insight and precision of delivery.

5. Global Collaboration and Civilizational Diplomacy

Position India as a global node in manuscript studies through international
summits, collaborative research programs, and digitization partnerships with
institutions across Southeast Asia, Europe, and North America.

Conclusion

Institutionalising manuscriptology and palacography, along with studies in
textual criticism in India, requires more than just infrastructure — it demands
vision, collaboration, cultural sensitivity, and a sense of civilizational pride. By
integrating policy reform, academic innovation, technological advancement,
and community engagement, India can transform its manuscript heritage
from a fragile legacy into a robust and living archive. Such an initiative would
not only preserve the past but illuminate the future, offering generations of
scholars, custodians, and citizens a deeper connection to the wisdom encoded
in ink, leaf, and parchment.
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Platforms and Technologies for Digital Preserva-
tion and Conservation of Heritage Manuscripts un-
der Gyan Bharatam Mission

1. Introduction

Digital technologies play a critical role in preserving and conserving India’s
vast manuscript heritage and its civilizational knowledge traditions for
future generations. Digital preservation involves ensuring the long-term
accessibility and usability of heritage materials in digital form through strategic
organizational and technological measures. AI/ML tools help add value by
improving the quality of digital data and providing robust transcriptions.
Digital Conservation is about actively managing and maintaining the quality
and integrity of digital files and their associated metadata, often involving
technical repairs and enhancements. Appropriate protocol using blockchain
(and complementary technologies) can support secure access and integrity
management of digitized heritage manuscript collections. Both digital
preservation and conservation are critical and complementary for ensuring
that heritage manuscripts, once digitized, remain valuable, accessible, and
authentic over time. A Trustworthy Digital Repository (TDR) recognizes
the risks associated with the system (i.e., media, software, hardware,
communication errors, network failures, obsolescence, operator error,
internal or external attacks, organizational failures, economic failures, etc.)
and mitigates those risks to make them manageable.

India boasts one of the largest collections of manuscripts in the world,
estimated to exceed 10 million. These are not just documents; they are the
primary sources of India’s intellectual, cultural, and scientific history. They
are written on fragile organic materials, such as palm leaves (Tadpatra), birch
bark (Bhojpatra), handmade paper, cloth, and even wood. They encompass
everything from philosophy (Vedas, Upanishads) to epics (Ramayana,
Mahabharata), as well as science (astronomy, mathematics, and medicine,
including Ayurveda), law, grammar, art, and literature. Digitization is a
process designed to create a high-fidelity, long-lasting digital surrogate of the
manuscripts. Quality of the digital data is a function of (i) material properties
of the manuscripts; (ii)quality of the surface of the manuscripts; (ii1) nature of
binding (if bound); (iv)digitization process (camera, scanner, illumination).
Resolution and colour levels used for digital representation of the manuscript
data impact readability and subsequent processing of the content in the digital

139



space. These parameters must be set based on the nature of the manuscript, its
content, and the digitization facility for optimal output.

2. OAIS Framework, ISO 14721

In the 1990s, numerous parallel efforts worldwide aimed to address the issue
of digital preservation. In Washington, D.C., the Consultative Committee for
Space Data Systems (CCSDS) launched a joint effort to create a reference
model, known as the Blue Book. The Blue Book was published in the public
domain [OAIS 02] in January 2002 and was later adopted as an ISO standard
ISO 14721. In 2012, a revised and updated version of the Blue Book was
published as ISO standard 14721:2012. At the core of the reference model
is the concept of an OAIS (Open Archival Information System). An archive
aligned with the OASIS functional model supports six high-level service
elements: (i) Ingest, (ii) Archival Storage, (iii) Data Management, (iv)
Preservation Planning, (v) Access, and (vi) Uninterrupted availability of data
for the fulfillment of digital preservation commitment.

Recently, an updated version was released is ISO 14721:2025. The central
concept in the reference model is that of an open archival information system.
Some important features of the OAIS Reference Model are placed below: -

* The central concept in the reference model is that of an open archival
information system. An OAIS-type archive must meet a set of six minimum
responsibilities related to the ingest, preservation, and dissemination of
archived materials.

* An OAIS-type archive operates in an environment populated by three
types of entities: Management, Producer, and Consumer. A special class
of consumer is called the Designated Community: the subset of consumers
expected to independently understand the archived information in the
form in which it is preserved and made available by the OAIS. An OAIS-
type archive’s external environment could also include interaction with
other OALIS archives.

* The reference model identifies and describes the core set of mechanisms
with which an OAIS-type archive meets its primary mission of preserving
information over the long term and making it available to the Designated
Community. These mechanisms are summarized by the OAIS functional
model, which defines six high-level services, or functional entities, that
collectively define the OAIS’s preservation and access operations: Ingest,
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Archival Storage, Data Management, Preservation Planning, Access,
and Administration. Operating alongside these six functional entities are
Common Services, which consist of basic computing and networking
resources. An OAIS-type archive will implement each of the six functional
entities, along with Common Services, in the course of building a complete
archival system.

The reference model provides a high-level description of the information
objects managed by an OAIS-type archive. The OAIS information model
is built around the concept of an information package, which consists of
the object that is the focus of preservation, along with metadata necessary
to support its long-term preservation, access, and understandability,
bound into a single logical package. There are three important variants
of the information package concept: the Submission Information Package
(SIP), the Archival Information Package (AIP), and the Dissemination
Information Package (DIP).

The OAIS reference model includes a discussion of different classes
of interoperability across OAIS-type archives: independent archives,
cooperating archives, and federated archives. The reference model also
notes that archives can interoperate through shared functional areas.

Anumber of initiatives have used the OAIS reference model as a conceptual
foundation and starting point for more focused work in digital preservation.
Areas of application include, but are not limited to, ‘OAIS-compliant’
repository architectures and systems; repository self-assessment and
certification; metadata requirements for digital preservation; methods and
protocols for encoding and exchanging archived information; and other
OAIS-related standards.

Because the reference model is a conceptual framework rather than a
blueprint for concrete implementation, the meaning of ‘OAIS-compliant’
is necessarily vague and open to interpretation. A key element in the design
of OAIS is its flexibility and level of abstraction: it makes no assumptions
about how the concepts and models in OAIS are to be implemented, and
imposes no requirements concerning the technologies used to support the
implementations. Despite the attendant ambiguity, the notion of OAIS
conformance has been beneficial, to the extent that it helps consolidate
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understanding of the fundamental requirements for securing the long-term
persistence of digital materials — a necessary condition for building well-
understood, interoperable, and ultimately, trusted digital preservation
systems.

Perhaps the most important achievement of the OAIS reference model to
date is that it has become almost universally accepted as the lingua franca
of digital preservation, shaping and sustaining conversations about digital
preservation across disparate domains, and supplying a general mapping
of the landscape that stewards of our digital heritage must navigate in order
to secure the long-term availability of digital materials. Alignment with
concepts defined in OAIS helps orient a technical implementation, draft
standard, or other activity within the broader repository context that the
OALIS reference model defines, making it part of a cohesive "big picture’.
It seems reasonable to conclude that OAIS has become a foundational
resource for understanding digital preservation, a language for discussing
digital preservation issues, and a starting point for implementing digital
preservation solutions.

It is possible to identify a few limitations associated with OAIS’s impact.
Very few of its concepts have been directly and formally operationalized
as standards in their own right. A design, a protocol, or even a standard can
self-declare itself OAIS-conformant (but without an explicit accounting
of how conformance is actually manifested). Initiatives can use OAIS
concepts as a means of labelling or describing various components within
their structure (but these concepts can be used quite superficially, more
as an expositional shorthand rather than a detailed mapping); OAIS
can be cited as a foundation or starting point for a particular initiative,
or alternatively the initiative can declare itself informed by OAIS (but
without necessarily any elaboration on how this was so). It is useful
to remember that an OAIS-type archive is still one built primarily on
OALIS concepts, not an OAIS suite of standards. The digital preservation
community would benefit from a careful assessment of where more
precise and authoritative definitions of OAIS concepts and relationships
would accelerate progress in achieving robust, widely applicable, and
interoperable digital preservation solutions.



3. Trusted Digital Repositories

Trusted Digital Repositories (TDRs) are evaluated and certified by third
parties to provide a high level of assurance to users that the archive receives
and maintains all the digital documents submitted to it and that if accessed in
the future, it will disseminate the same digital document (Ambacher 99). The
first Trusted/Trusted DDR standards were published in February 2007 under
the title, ‘Evaluating Audit & Certification Criteria Towards an International
Auditing & Certification Process Using Checklist for Audit & Certification’.
The revised and updated version of the standards for TDRs was published
in 2012 under ISO standard 16363:2012. The following three repositories
worldwide have been certified so far.

National Cultural Audiovisual Archives (NCAA) project of the Ministry
of Culture, Govt. of India, implemented by Indira Gandhi National Centre
for the Arts with technical support from C-DAC Pune, has received ISO
16363:2012 certification to become the world’s first TDR in November
2017.

The US Government Publishing Office Govinfo repository has been
awarded global ISO 16363 certification by PTAB. The U.S. Government
Publishing Office (GPO) makes history by becoming the first organization
in the United States and the second organization worldwide to achieve the
highest global standard of excellence for digital repositories. The Primary
Trustworthy Digital Repository Authorization Body Ltd. awarded GPO
ISO 16363:2012 for govinfo, the one-stop site to authentic, published
government information. GPO achieved certification by meeting the
official criteria for trustworthy repositories, as defined by experts in the
field.

ETERNAL RDC-Arq Digital Repository of Brazil has received ISO
16363:2012 certification to become the world’s third TDR in February
2024. The certification for the repositories is valid for three years, and
it must undergo a fresh audit for recertification. With technological
advancements, these standards are also being revised, and the repositories
need to undergo recertification. The last revised and updated version
of the standards for TDRs was published in 2025 under ISO standard
16363:2025.

Trustworthiness refers to a system’s ability to perform according to its
stated goals and requirements, i.e., to fulfill its promises as intended.
When assessing the trustworthiness of a repository, various factors must
be taken into consideration, such as Organizational structure (governance,
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policy, and process), financial stability and sustainability, licenses, and
liabilities of a trustworthy inheritor of data. Additionally, to ensure
integrity, authenticity, confidentiality, and availability of data, its digital
object management practices, technological infrastructure, and data
security measures must be adequate to fulfill the commitment of digital
preservation. A TDR, on the other hand, recognizes the risks associated
with the system (i.e., media, software, hardware, communication errors,
network failure, obsolescence, operator error, internal or external attack,
organizational failure, economic failure, etc.) and turns those risks into
manageable risks.

Digital Preservation is a system for managing digital information over
time. It is defined as the long-term, error-free storage of digital information
for retrieval and interpretation. The majority of the information (Textual,
Visual, Audiovisual, etc.) generated today is in digital form. The unique
characteristic of the digital makes it easy to create and keep content up-
to-date, but at the same time, it presents several difficulties in preserving
this content. It’s no secret that digital preservation takes more time and
effort than preserving other media. We require constant investment of
time, effort, and money to keep up with the rapid pace of technological
and organizational development, which is often considered the biggest
obstacle to digital preservation. In fact, while we can still access our
written heritage from thousands of years ago, digital information created
just 10 years ago is at risk of disappearing. Digital preservation poses
challenges of a completely different nature from those associated with
preserving data in traditional formats.

Schematic Diagram for Manuscripts TDR

il
Uer |
Parinering -
Ingtitutions # 1 m
L e | B b3
Partnering P Agency Database
institutions 8 2 Management
u% b
Partnaring — > Dim ION  —
Institutions & 3 | Access
Server
o] L E
| gt - g
e i
Partnering Le ner 3 -
Institutions 8 1 —
i
Unar
Repoutones Dngriniston & Dats Management Draserangbon



The biggest challenge digital preservation faces are that the media on which
digital contents are stored are more vulnerable to deterioration and cata-
strophic loss than most analog media. The recording media for digital data
deteriorate at a much faster pace, and once deterioration begins, data loss
typically occurs in most cases. Digital obsolescence is another challenge, per-
haps a more serious and important one, as it directly relates to the problem
of long-term access. This challenge is exacerbated by the lack of established
standards, protocols, and proven methods for preserving digital information.
There are several strategies, such as refreshing, Migration, Replication, Em-
ulation, Metadata Integration, and Trustworthiness of digital objects, that can
be used to actively combat the loss of digital information.

Manuscripts in analog form have been preserved for many centuries. Gyan
Bharatam Mission proposes to digitize them in a time-bound manner for the
benefit of scholars and promotion of the traditional Indian Knowledge Sys-
tem. Today, technology offers various features, such as searching and HTR,
which can help scholars in exploring and analyzing the content enshrined in
manuscripts. At the same time, the long-term preservation of digitized data is
also a crucial consideration when planning for digitization, based on interna-
tional standards.

A TDR is a well-established process for the long-term preservation of digital
data. However, there is always a finite possibility of organizational and/or
financial failure of a TDR. The process ensures data recovery in the event
of any disaster. Additionally, there is always the possibility of reconfiguring
another TDR as its trusted inheritor, which, in the event of its failure, would
preserve its data. Necessary infrastructure is required for institutions to estab-
lish digital repositories.

4. Digitization of Manuscripts and enhancing their readability in the Dig-

ital Domain

4.1 Digitisation Process

Image Capture: This is the core technical step that determines the quality of the

data. This process may address the following key concerns

* Equipment: High-end overhead scanners are preferred over flatbed scan-
ners. They are non-contact, which prevents damage to the fragile manu-
scripts and their bindings. These criteria help ensure that each tool is used
in the most efficient and effective way, preserving the quality of the material
while minimizing potential damage.

* Resolution: Images are to be captured at very high resolutions (e.g., 600
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DPI or higher using, for example, 16- or 32-megapixel overhead capture
devices like CZUR Document Scanner — ET 18 Pro) to capture the finest
details of the script and the texture of the material for old and rare manu-
scripts.

* Lighting: Controlled, cool, UV-filtered LED lighting is used to prevent
damage and ensure even illumination.

* Colour Accuracy: A colour calibration chart (like a Color Checker) to be
included in a reference shot to ensure the digital colours are true to the
original.

* File Format: The master copies are saved in a lossless format like TIFF
(Tagged Image File Format) to preserve all the captured data. Access copies
for web viewing are created in formats like JPEG or PNG.

It is desirable to scan in Color or Grayscale and not scan directly to black and
white (1-bit). Scanning in grayscale or color captures all the tonal information
(stains, faded text), providing more data to work with during restoration. Desir-
able to use a Black Background behind the page/leaf being scanned. This can
drastically reduce bleed-through from the other side.

For rare and ancient manuscripts, we utilize hyperspectral and multispectral
imaging to uncover hidden yet critical information. about our heritage of man-
uscripts and associated knowledge. The following table highlights the utility
of these — MSI (Multi-spectral) and HSI (hyper-spectral) imaging modalities:
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We need a major initiative to utilize advanced imaging techniques for signifi-
cant manuscript collections, preserving our manuscripts in the digital domain
and making them available to researchers for analysis. This will enable these
snippets of our knowledge system to be globally accessible. Effectively, for
true digital conservation of manuscripts, it is extremely important to capture
data so that a Digital Twin of the manuscript can be created. A digital twin of
a manuscript will enable all subsequent research for a deeper understanding
of the manuscript (not just the text but its historical and sociological context)
using the digital twin and not accessing the physical manuscript — ensuring
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long-term preservation of the manuscript.
4.2 Better Readability of Manuscripts Using Image Enhancement

Various physical factors can affect the degradation of document quality over
time, including the material quality of the writing or print surface, decoloura-
tion over time, paper quality, and environmental factors such as mold and
infestation. Once a high-quality digital image is created, computational tech-
niques can be used to make the text significantly clearer than it might appear
to the naked eye on the original manuscript.

4.2.1 Common Problems in Scanned Images of manuscripts

i. Skew / Rotation: The document was not perfectly aligned on the scanner,
resulting in a tilted image.

ii. Noise: Random speckles (“salt-and-pepper” noise) or grainy textures, of-
ten from old paper or low-quality scanning.

iii. Low Contrast & Faded Text: The text is faint and blends into the back-
ground, common in old manuscripts.

iv. Stains, Foxing, and Discoloration: Yellowing paper, water stains, coffee
rings, or reddish-brown spots (foxing) from age and humidity.

v. Bleed-through / Show-through: Text or images from the reverse side of
the page are visible.

vi. Uneven Illumination: The image is darker at the edges and brighter in the
center, often from using a camera instead of a flatbed scanner.

vii. Fold Lines and Creases: Physical folds in the paper create dark lines and
shadows in the scan.

viii.  Low Resolution or Blurriness: If the scan was performed at a low DPI,
it may result in pixelated or blurry text.

4.2.2 Restoration Process

Restoration workflows are designed to minimize degradations in the manu-

script images. The following steps are required:

1. Cleaning and Repair: This is the process for removing noise, including
stains and blemishes.

2. Color and Tone Correction: This stage eliminates noise and highlights
the regions of interest — typically, textual regions. Removes colour casts
caused by aging paper or inconsistent lighting. This can make the back-
ground more uniform, allowing the text to be more visible.

3. Contrast and Brightness Adjustment: Faded ink can be made to stand out
against the background.
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4. Sharpening: Filters can enhance the edges of the script, making the char-
acters appear crisper and easier to read.

5. Deskewing (Straightening): Rotate the image so that the lines of text are
perfectly horizontal. Most image editing software has an automatic or
manual straightening tool. This is critical for accurate OCR.

6. Binarization (Thresholding): This is the process of converting a grayscale
image into a pure black-and-white image (1-bit). This is excellent for cre-
ating clean, highly readable text.

4.2.3 State-of-the-art models for manuscript restoration

Advanced AI/ML models are available for enhancing the readability of
scanned manuscripts. However, the challenge of using ML for the process-
ing of manuscripts is the availability of sufficient training data. Therefore,
we propose to use the Generate, Transform, and Clean (GTC) strategy to
address these critical tasks. The GTC strategy encompasses a systematic pro-
cess aimed at generating augmented data and performing the noise cleaning
or binarization task, offering a comprehensive solution to these challenges.
In the “Generate” stage, we use generative Al techniques to generate realistic
background datasets. The “Transform” stage is designed to merge the cleaned
text with these generated backgrounds, thereby producing diverse datasets.
By creating such a varied and enriched dataset, this stage significantly in-
creases the learning capacity of our model, accommodating a wide range of
manuscript conditions and variations. These datasets are then prepared for
the final machine learning based “Clean” stage. Al models are far superior to
traditional filters at removing noise without blurring the actual text, as they
have been trained on what characters should look like.

[Nimol Thuon, Jun Du, -Zhenrong Zhang, Jiefeng Ma, -Pengfei Hu, Gen-
erate, transform, and clean: the role of GANs and transformers in Palm leaf
manuscript generation and enhancement, IJIDAR, (2024) 27:415-432]

4..2.3.1 State of the Art Binarization:

Traditional methods of converting an image to black and white (binarization)
struggle with uneven backgrounds. ML models can be trained to intelligently
distinguish between text and background, even on heavily stained or dam-
aged pages. This is a critical pre-processing step for Optical Character Rec-
ognition (OCR).

Global thresholding (Otsu’s method) and Local/Adaptive thresholding meth-
ods are traditionally used. However, global methods fail in cases of uneven
illumination, shadows, stains, or faded arcas. While better, local methods are
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highly sensitive to their parameters (like the size of the local window). They
can still produce a lot of noise, broken character strokes, or thick, merged
characters, especially on heavily degraded historical documents.

Al, specifically Deep Learning, has revolutionized document binarization.
Instead of relying on hand-crafted rules about pixel brightness, an AI mod-
el learns what constitutes text and what constitutes background from exam-
ples. This approach treats binarization as an image segmentation problem:
The model’s job is to classify every single pixel in the input image as either
“foreground” or “background”. Generative adversarial networks (GANs) can
generate images where shadows and noise are effectively removed, allow-
ing for the extraction of text information. A GAN-based three-stage network
that incorporates a discrete wavelet transform provides state-of-the-art results
with reduced training and inference time.

[Efficient GANs for Document Image Binarization Based on DWT and Nor-
malization. RY Ju, KS Wong, JS Chiang. arXiv preprint arXiv:2407.04231,
2024, GitHub at https: //github.com/RuiyangJu/Efficient Document Image
Binarization.]
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The novel three-stage network architecture of the proposed method for doc-ument image
binarization: image processing (Stage 1), document image enhancement (Stage 2), and doc-
ument image binarization (Stage 3).
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The model is shown an input image (e.g., a photo of a noisy image). It
produces its best guess for the binary output. This output is then compared to
the ground truth binary image. The difference (the “error” or “loss”) is used
to adjust the model’s internal parameters via backpropagation. This process
is repeated millions of times until the model becomes extremely accurate.
Inference: Once trained, the model can take a new, unseen document image
and, in a single forward pass, produce a high-quality binary output.
There are open-source OCR engines that feature a powerful binarization
module, which can be used independently. Those use U-Net-like architectures.
» ocropy/ocropus: An older but still relevant OCR toolkit that has advanced
binarization capabilities.
* OpenCV: While it primarily contains traditional methods (cv2.
adaptiveThreshold), you can use its deep learning module (cv2.dnn) to
run a pre-trained U-Net model saved in ONNX format.

4.2.3.2 Denoising: State of the Art

Unlike noise in natural photos (e.g., low-light grain), document noise is

highly varied and can be structural in nature. Simply blurring an image would

destroy the text.

Common Types of Document Noise:

+ Salt-and-Pepper: Random black and white pixels.

* Gaussian Noise: Random variations in intensity, often from scanner
Sensors.

* Ink Bleed-through / Show-through: Text from the reverse side of the page
is visible.

» Stains and Blotches: Coffee stains, watermarks, mold.

e Creases, Folds, and Shadows: Structural artifacts that create dark lines or

gradients.

* Low Contrast / Fading: Old documents where the ink has faded against
the background.

* Background Texture: The texture of the paper itself (e.g., papyrus,
recycled paper).

Traditional methods like Median Filters, Gaussian Blur, or Thresholding

(Binarization) struggle with this complexity:

*  They are not context-aware.

*  They often blur sharp edges, which is disastrous for text and reduces Optical
Character Recognition (OCR) accuracy.
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*  They require manual parameter tuning for each different type of noise.

* They cannot effectively handle complex, non-uniform noise, such as bleed-
through or shadows.

Al models, particularly deep neural networks, learn the underlying structure

of a “clean” document. They learn what text is expected to look like, what a

straight line is, and what a uniform background should be. By understanding

the “ideal,” they can effectively identify and remove anything that deviates
from it—the noise. Some of the approaches being used are:

a) Convolutional Autoencoders (CAE)

This is the basic architecture for denoising.

* Encoder: A series of convolutional layers that compress the noisy
input image into a compact, low-dimensional representation called
a latent vector. In this process, the network is forced to learn the most
essential features (the text and layout) while discarding the non-essential
information (the noise).

* Decoder: A series of deconvolutional (or upsampling) layers that
reconstruct the image from the latent vector. Because the noise was
discarded, the decoder reconstructs a clean version of the document.

[Kulkarni, et al.2023 IEEE 8th International Conference for Convergence in

Technology (I12CT), Pune, India. Apr 7-9, 2023)

b) Generative Adversarial Networks (GANS)

GAN:Ss offer state-of-the-art performance by using a competitive, two-player

system.

* The Generator: This network’s job is to create clean document images. It
takes a noisy image as input and attempts to produce a denoised output
that appears realistic. Often, the generator itself has a U-Net-like structure.

* The Discriminator: This network is trained to distinguish between real
clean documents and the fake denoised images produced by the generator.

* The Training Process: The generator and discriminator are trained in a
continuous loop. The generator gets better at fooling the discriminator,
and the discriminator gets better at catching fakes. This adversarial
process pushes the generator to produce extremely realistic and artifact-
free clean documents. GANs are particularly good at “in-painting” areas
destroyed by large stains or creases.

¢) Mixture of Experts
The noise cleaning problem can be formulated as follows: given two unpaired
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sets of documents, one set consisting of noisy documents (X) and the other
a collection of clean documents (Y), and knowing that these two sets are
unpaired, can we transform one set to have the style of the other? This problem
can be formulated as an unsupervised image-to-image translation problem.
Recently, several proposals have been made to address this problem, with one
of the most prominent being based on cycle-consistent GANSs (also known as
cycle-GANSs). In fact, in this solution, we remove/restore noise/ degradation
from these documents while preserving their text contents. The noisy
documents X may be corrupted by several different types of noise. Integration
of a deep mixture of experts for different types of noise into the cycle-GAN
provides a robust solution. A cycle-GAN consists of two generators: forward
(H) and backward (F) generators, and two adversarial discriminators, DY and
DX.

The generators transform the data from one domain to another, i.e., H: X->Y
and F: Y -> X. The adversarial discriminators aim to differentiate between the
outputs of generators and the real data, i.e., DY aims to discriminate between
H(x) and y, whereas DX tries to distinguish between F(y) and x. The objective
function in cycle-GAN is based on two losses: the GAN loss, which transforms
the image style from one domain to another, and the cycle consistency loss,
which preserves the image content. To design a single model that can tackle
different noise types, a model of a mixture of experts can be integrated into
the cycle-GAN. A simple approach is to combine individual trained cycle-
GAN:Ss (one for each noise type) with an ensemble learning approach on top.
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[Mehrdad J Gangeh, Marcin Plata, Hamid R Motahari Nezhad, Nigel P Dufty:
End-to-End Unsupervised Document Image Blind Denoising - IEEE/CVF In-
ternational Conference on Computer Vision (ICCV), October 2021.]

d) Transformer-Based Approaches

Vision Transformers, utilizing an encoder-decoder architecture, have been
employed to enhance and binarize manuscript images in an end-to-end fash-
ion. The encoder operates directly on the pixel patches with their positional
information, while the decoder reconstructs a clean image from the encoded
patches. The input image is split into patches, which are linearly embedded,
and the positional information is added to them. The resulting sequence of
vectors is fed to a standard Transformer encoder to obtain the latent represen-
tations. These representations are fed to another Transformer, representing
the decoder, to obtain the decoded vector, which is then linearly projected into
vectors of pixels representing the output image patches.
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[Mohamed Ali Souibgui, et. al., DocEnTr: An End-to-End Document Image
Enhancement Transformer, 26th International Conference on Pattern Recog-
nition (ICPR) August 21-25, 2022, Montréal, Québec, Canada,

4.2.4 Diffusion Models: Advanced Al Techniques

Advancements in Al techniques, such as diffusion models, provide a power-
ful method for enhancing the readability of manuscripts. We developed a nov-
el Latent Alignment Head that aligns semantic features across noisy and clean
domains within the diffusion process. By enforcing consistency not just at the
pixel level but also in the latent feature space, the model better preserves fine-
grained textual and structural details while effectively removing noise. The
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bidirectional nature of the cyclic framework ensures robust domain transla-
tion and latent alignment, thereby improving the semantic fidelity of restored
outputs. Evaluated on real-world datasets of degraded Indian scripts, our
method outperforms traditional and diffusion-based baselines, demonstrating
its effectiveness in restoring legibility and maintaining historical integrity.
Sample result for a noisy manuscript preserved at IGNCA is presented below.

Figiuure 2: Moisy Do
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Figure 01: Our Results

4.2.4 Virtual Unfolding

For scrolls or warped/damaged pages that cannot be physically flattened, 3D
scanning (using CT scans or structured light) can create a digital 3D model.
Algorithms can then “virtually unroll” or “flatten” the manuscript, making
the text readable.

5.0 Recognition and Retrieval

Today’s Al algorithms can be adapted to design effective algorithms for pre-
processing and segmentation. More details on pre-processing is available in
another section of this article. However, a major bottleneck is the lack of
annotated ground-truth data for training Al models.

This is true for both pre-processing and segmentation. For pre-processing,
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often, the truth is not even available. For segmentation, this demands manual
annotation, which is extremely labour-intensive and subjective, with even
experts disagreeing on line or word boundaries. Errors in pre-processing and
segmentation directly propagate downstream, severely affecting recognition,
indexing, and transcription, making these steps critical yet non-trivial for any
computational pipeline aimed at preserving and making accessible the vast
corpus of Indian manuscripts.

5.1 Recognition of Handwritten Text

Handwritten OCR has become increasingly practical with the emergence of
commercial APIs, solutions, and applications. However, its widespread use
remains predominantly restricted to English and other Latin scripts, with
only limited progress in certain Asian languages that use scripts. A major
bottleneck is the scarcity of large, high-quality datasets and the limited
sharing of resources, which prevents the extension of OCR capabilities to new
languages, particularly Indian languages. Even for English, the number of
publicly accessible handwritten datasets is small, leaving academic research
trailing behind industry-driven solutions. While comprehensive recognition
and understanding of handwritten documents remain an open challenge,
modern document understanding systems have evolved to focus on user-
centric tasks such as Question Answering (QA). This paradigm shift presents
a timely opportunity to explore information extraction from handwritten
documents, where recognition accuracy and structural layout interpretation
are equally critical.

Handwritten Text Recognition (HTR) in a low-resource scenario (where
labelled data is limited) remains a difficult challenge. This is especially true
for historically encrypted manuscripts, or ciphers, which were often used in
military, diplomatic, or private communication. To conceal their contents,
authors devised unique writing systems and alphabets, leading to high
variability in style and structure. While approaches such as few-shot learning
and self-supervised learning offer potential solutions to data scarcity, current
HTR models still fall short of achieving reliable performance in this domain.
There is a need to develop robust HTR models for Indian manuscripts, which
are available in various languages, scripts, and writing styles. Two parallel
efforts need to be explored: (a) creating annotated data with minimal human
(expert) effort. (b) Use of a large volume of unlabelled data using self-
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supervised and semi-supervised learning.

Handwritten text recognition introduces many unique challenges that make
it more demanding than printed text recognition. First, handwriting exhibits
significant style variability, 1.e., writers differ widely in letter shapes, spacing,
and slant, which makes designing robust recognition algorithms highly
complex. Second, there is content variability, since handwritten material may
range from formal records and academic texts to casual notes, each with its
own conventions and ambiguities. Third, temporal changes add another layer
of complexity, as an individual’s handwriting may evolve over time, requiring
recognition models to adapt dynamically. Fourth, the evolution of language
and script over time makes reading challenging even for humans. These
challenges, while formidable, continue to motivate researchers, underscoring
the interdisciplinary depth and dynamism of handwritten OCR. At its core,
OCR bridges the visual and machine-readable domains, with handwritten
recognition remaining one of the most intricate frontiers of this pursuit.

Despite remarkable progress in languages such as English, Chinese, Arabic,
and Japanese, a considerable gap persists for many global languages,
particularly those spoken in India. Only a few of the 22 scheduled Indian
languages have received focused attention in OCR research, and even
then, efforts are typically limited to printed text. The scarcity of progress
in handwritten recognition for Indic scripts places these languages at risk
of exclusion from future technological advances. The need for research is
particularly urgent for widely spoken languages such as Hindi, Bengali, and
Telugu. In manuscripts, there are many more language scripts derived from
Sanskrit and ancient Indic scripts that present unique challenges, which go
far beyond those of the Latin alphabet. A defining feature is the prevalence
of conjunct characters, where two or more characters combine into complex
ligatures, dramatically increasing the difficulty of recognition. Moreover,
while English consists of only 52 upper- and lowercase characters, most Indic
scripts contain well over 100 basic Unicode characters, excluding modifiers,
diacritics, and conjuncts. This richness in character sets, coupled with script-
specific writing rules, makes the task of building accurate OCR systems for
Indian languages significantly more demanding and necessitates specialized
efforts.

Today, we have Al algorithms that can learn from a small number of examples
and generalize to many practical situations. We need to explore such data
augmentation schemes. Beyond recognizing text, there is a need to develop
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a robust word/line segmentation module that can detect them in the real
world. A research effort in this direction needs to focus on (i) image pre-
processing, (ii) segmentation, (iii) reading order, (iv) recognition of text, and
(v) enhancing accuracy with domain knowledge.

5.2. Retrieval of Handwritten Manuscripts

In recent years, keyword spotting (KWS) has emerged as a highly effective
strategy for indexing large collections of handwritten texts and enabling
large-scale information retrieval. Unlike full transcription, KWS focuses
on detecting and retrieving specific query words directly from document
images. This makes it significantly more accurate and practical than OCR-
based methods, particularly when the goal is to locate keywords rather than
generate complete transcriptions. The process involves matching words in
document images to a given query word and ranking them based on similarity
to the query representation. In KWS, users provide a textual query (single or
multi-word) and are accurately located in the manuscript collection. In many
cases, indexing is carried out for computational efficiency. While the query
is a text, the retrieved is an image patch and a manuscript where the query is
grounded. For many users, this grounding is crucial, as they can now access
the relevant manuscript and appreciate its content.

KWS approaches are typically categorized along three dimensions. First,
based on the query type, query-by-example (QBE) methods use an image of
a word as input, while query-by-string (QBS) methods take a textual string
as input. Second, based on methodology: segmentation-based approaches
require words to be segmented beforehand and match the query with these
segmented units, while segmentation-free approaches operate directly on the
full document image without prior segmentation. Third, based on learning
strategy: learning-free methods rely on hand-crafted features and direct
similarity measures between query and target words, whereas learning-based
methods leverage machine learning models trained on large collections of word
images to enhance retrieval performance. Over the years, KWS has attracted
considerable research attention in both printed documents and manuscripts.
The image patches can be represented using classical image representations
or compact, deep, learned representations. The challenge is in efficiently
searching over the collection (similar to the sliding window schemes in
object detection). For the large collection of Indian manuscripts, we need to
provide retrieval/access methods based on (a) metadata, (b) keywords, and
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(c) rich information content. The third is often carried out today with the
help of powerful language models, which are still in their infancy for Indian
languages. We briefly describe this direction in the next section.

5.2.3 Semantic Access to Manuscripts

Semantic access to the manuscripts requires strong language models and
external knowledge. Unlike traditional information retrieval (IR) systems
that primarily focus on retrieving relevant documents, LLM-based question
answering (Q&A) systems aim to provide concise and accurate answers
directly, often synthesizing information across multiple sources. A key
architectural paradigm in this space is Retrieval-Augmented Generation
(RAG), which integrates the generative capabilities of LLMs with retrieval
techniques. In such systems, relevant documents or passages are first retrieved
from large text corpora using vector-based search, after which the LLM
generates precise, context-aware answers grounded in the retrieved content.
This hybrid approach mitigates the limitations of standalone language
models by anchoring their outputs in factual evidence, thereby improving
reliability. Another crucial design dimension is prompt engineering, which
investigates strategies for crafting effective prompts to guide model behavior,
elicit desired responses, and reduce undesirable outputs. Despite these
advancements, practical challenges remain. Chief among them is the problem
of hallucination, where LLMs generate factually incorrect information—
often with unwarranted confidence.

For effective access to the manuscript collection, we need to envisage a
practical system that uses the power of modern Al and language models. This
is a direction for research that is achievable in the coming years, given the
current pace of development in the area. The proposed system transcends
traditional keyword-based search by incorporating advanced semantic search
capabilities. It should understand the context, intent, and meaning behind
user queries, rather than merely matching words. For instance, a search
for “educational model” will surface relevant documents even if the exact
phrase does not appear, by recognizing related concepts such as “schooling,”
“university,” or “teaching,” etc. This enables a holistic understanding of
queries, capturing synonyms, paraphrases, and relationships between topics.
To ensure linguistic inclusivity, the platform will support input and output in
all 22 official Indian languages listed in Schedule VIII of the Constitution.
Users can pose questions in their native language and receive meaningful,
synthesized responses in the same language, regardless of the original
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language of the debate content. This cross-lingual capability dismantles
language barriers, democratizing access to legislative information for a truly
pan-Indian audience. At the heart of the system is a citation-first philosophy:
every generated response will be explicitly grounded in actual passages
from the Vidhan Sabha debates. Instead of vague summaries, answers
will include verbatim excerpts with clear Session, Page, and Paragraph
identifiers, allowing users to trace information directly to its source. This
approach fosters transparency, reliability, and academic integrity, making
the platform invaluable for journalists, researchers, policy analysts, and
other professionals. In situations where sufficient evidence is unavailable,
the system will gracefully abstain, clearly indicating that it could not find a
confident, supported answer, rather than providing speculative information.

6.0 Conclusions

The success of the Gyan Bharatam project is critically linked to the development
and deployment of appropriate technologies for making our heritage manuscripts
widely accessible to the next generation in the digital space. This will require a
mission-mode initiative for technology development and appropriate translation
to create a distributed digital library of our heritage knowledge. Ensuring
trustworthy digital repositories and readable, usable content across linguistic
boundaries will require significant technological development efforts, for which
Indian researchers and technologists can make a substantial contribution. Gyan
Bhratam mission has provided an opportunity to revisit our past and understand
our heritage using technology-driven tools and methodologies. The mission must
adopt standards and enable the development of appropriate technology to reach
the goal. The challenges and scale of this mission require innovations, not just
simple project implementation.

. R .
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Safeguarding India’s Written Heritage: Preventive
and Remedial Conservation of Manuscripts and
Copper Plate Inscriptions

Introduction

India boasts one of the richest traditions of written heritage in the world,
encompassing manuscripts, rare books, archival documents, and printed
materials that date back centuries. These materials are not merely physical
objects; they are carriers of knowledge, wisdom, and cultural identity,
reflecting the intellectual, spiritual, and artistic achievements of generations.
From palm-leaf manuscripts containing ancient philosophical treatises to
early printed books chronicling the colonial era, the diversity of formats,
materials, and subjects is vast.

However, the preservation of this heritage faces a pressing challenge: while
the volume of manuscripts and books is enormous, the number of trained
conservators in India is alarmingly small. This imbalance creates an urgent
need for a conservation strategy that is both practical and sustainable.
Preventive conservation emerges as the most viable and impactful approach
in such a situation.

Preventive Conservation

ICOM-CC Definition of Preventive Conservation) Preventive conservation
refers to the set of measures and actions aimed at avoiding or minimising
future deterioration or loss of cultural heritage. Unlike remedial conservation,
which involves direct physical intervention to stabilise or restore an object,
preventive conservation focuses on controlling the environment, handling,
storage, and usage conditions to ensure the long-term safety of materials.

In the context of books and manuscripts, preventive conservation does not
require advanced laboratory facilities or highly specialised equipment. With
basic training, custodians, librarians, archivists, and even volunteers can
effectively implement it. This is particularly important in India, where many
collections are housed in small libraries, temples, monasteries, private homes,
and institutions that lack professional conservators.

Indigenous materials can be identified using simple testing kits. One such
testing methodology is the Oddy Test.
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Why Preventive Conservation is important for India

1. Sheer Volume of Collections - India is estimated to have millions of
manuscripts in Sanskrit, Persian, Arabic, Pali, Tamil, and other languages,
scattered across public and private repositories. Many collections remain
uncatalogued and are vulnerable to neglect. It is logistically and financially
impossible to provide remedial conservation for every damaged item,
making preventive care a more feasible large-scale strategy.

2. Shortage of Trained Conservators - Only a limited number of trained
paper and book conservators work in India, with the majority concentrated
mainly in major urban centers or national institutions. Smaller institutions
and local repositories often rely on untrained staff or well-meaning
volunteers who may unintentionally cause harm.

3. Risks of Untrained Conservation Work - Conservation carried out
without proper training—whether remedial or preventive—can lead to
irreversible damage. Examples include the use of adhesive tapes that stain
and weaken paper, oil-based polishes that attract dust, and inappropriate
cleaning methods that abrade surfaces or fade inks. We have also seen in
the past the rampant use of cellulose acetate lamination, making many
manuscripts beyond repair. In some cases, the damage caused exceeds
natural deterioration.

4. Climatic and Environmental Factors - India’s tropical and subtropical
climates present specific preservation challenges, including high humidity,
fluctuating temperatures, monsoon dampness, insect infestations, and
dust. Preventive measures, if applied systematically, can mitigate these
threats without costly interventions.

Preventive conservation in India must combine global best practices with local
traditional wisdom. With basic training, custodians can adopt the following
measures:

1. Good Housekeeping Practices - Clean storage spaces are essential. Dust,
dirt, and organic debris attract insects and encourage fungal growth.
Regular cleaning using soft brushes, vacuum cleaners with HEPA filters,
and lint-free cloths ensures a safe environment. Floors, shelves, and
storage furniture should be kept free of clutter to allow proper airflow.

2. Pest Management Using Traditional Methods - While modern integrated
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pest management (IPM) is highly effective, traditional Indian practices
offer sustainable solutions. For example: Using dried neem leaves or
powdered turmeric in storage areas to repel insects.

L]

Burning camphor periodically to discourage silverfish and
bookworms.

Placing cloves or dried ginger near stacks to deter pests.

These methods, combined with regular monitoring, reduce
dependence on harmful chemical fumigants.

Saraswati Mahal Library Mixture, developed in the 19th century,
is such a traditional method of preventing insects from damaging
the collections.

3. Covering and Enclosures - Protecting manuscripts and books from
dust, light, and handling damage is vital. Acid-free, lignin-free boxes,
folders, and wrappers are ideal for long-term storage. Such enclosures
prevent exposure to fluctuating humidity and harmful pollutants. Visual
documentation, including images of these protective materials, can help
custodians select and use them effectively.

4. Proper Handling and Movement - Many valuable manuscripts are
damaged not by environmental factors but by careless handling. Basic
training can instill correct practices such as:

L]

L]

L]

L]

Supporting the spine of books when opened.

Using clean, dry hands or gloves when handling fragile items.
Avoiding stacking heavy volumes on top of delicate manuscripts.
Transporting items in cushioned trays or boxes rather than
carrying them in bare hands.

5. Environmental Control - Even without expensive air-conditioning systems,
some environmental controls are possible:

L]

L]

L]

Avoid storing books and manuscripts against damp walls.

Use silica gel or desiccants in closed storage spaces to absorb
excess humidity.

Keep windows fitted with UV filters or curtains to minimise light
damage.

Ensure cross-ventilation to reduce fungal growth.

6. Disaster Preparedness -India’s climate makes collections vulnerable to
floods, leaks, and fire hazards. Training custodians in emergency response—
such as safely drying wet books, or isolating mould-affected materials—can
make a critical difference in preventing large-scale losses.
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Empowering Custodians Through Training

One of the most compelling arguments for preventive conservation in India is

that it empowers custodians to take an active role in preserving their cultural

heritage. A well-designed short training programme, perhaps lasting a few

days, can equip librarians, archivists, and collection owners with practical

skills. Such programmes should be simple, visual, and hands-on, covering:

* Identification of common deterioration signs (e.g., brittle paper, insect
holes, mould).

* Cleaning and safe storage techniques.

* Preparation and use of traditional pest repellents.

* Making and using simple acid-free enclosures.

* Record-keeping to track environmental conditions and pest activity.

Integrating Traditional and Modern Approaches

India’s manuscript preservation history predates modern conservation
science. Ancient repositories developed indigenous systems for safeguarding
manuscripts, such as wrapping palm leaves in cloth, oiling them with
citronella or neem oil, and storing them in wooden chests. While some
traditional methods require modification to meet current conservation ethics,
many remain relevant. Combining this inherited wisdom with scientifically
proven preventive measures creates an approach that is culturally rooted,
cost-effective, and environmentally sustainable.

The digitization of manuscripts and the preparation of their metadata make
it easy to access manuscript content. The use of a digitized copy during
consultation reduces the unnecessary handling of manuscripts. Digitization,
however, does not mean that the original would be neglected. Digital
data, however, is a fragile material, and there is no guarantee of its long-
term availability. However, physical data, if kept properly away from the
vagaries of time and climate by simple methods, ensures the transmission
of physical copies from one generation to the next. Preventive Conservation
methodologies are the same set of principles that our ancestors used so
effectively that some manuscripts have been preserved in mint condition. The
choice of raw materials for creating manuscripts, coupled with the proper
housing of manuscripts in wooden boxes, ensured that manuscripts reach our
generation intact. Now our duty is to generate resources for the proper housing
of manuscripts and protect them from neglect and poor storage conditions.

It is essential that the Disaster Risk Management and Reorganization
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projects are launched throughout India in repositories, libraries, temples,
mosques, gurudwaras, monasteries, and other similar institutions to preserve
the collection for future generations. Without a reorganization project, it
is challenging to determine where to begin. Re-org will help in devising a
methodology for how to start. Once manuscripts are organized, all other
actions can follow. These may include preventive conservation, Digitization,
and providing proper enclosures, among others. When manuscripts are lying
in a disorganized state, it is difficult to do anything. Often, efforts invested
are wasted. Leading organizations, such as ICCROM and UNESCO, have
developed methodologies and toolkits that can be used for organizing
collections and preparing disaster risk management plans.

The Role of Acid-Free and Lignin-Free Storage Materials

Modern archival-quality storage materials—such as acid-free and lignin-free
boxes, folders, and sleeves—play a crucial role in the practice of preventive
conservation. They help maintain a neutral pH environment, preventing
acidic deterioration of paper. In India, where many manuscripts are already
on acidic paper or palm leaf, such storage materials can significantly extend
their lifespan. Providing custodians with images, designs, and sourcing
information for these enclosures encourages wider adoption.

Preventive conservation of books and manuscripts is not merely a
professional concern; it is a national responsibility. In a country like India,
with an unmatched wealth of written heritage but a severe shortage of trained
conservators, preventive conservation stands out as the most practical,
scalable, and effective strategy.

By training custodians in simple yet scientifically sound techniques—ranging
from good housekeeping and pest control to proper handling and storage—we
can drastically reduce the rate of deterioration. Preventive measures do not
replace the need for professional remedial conservation, but they buy precious
time, often preventing the need for expensive and complex interventions
altogether.

The future of India’s documentary heritage depends on a collective
commitment: institutions, private collectors, and government agencies must
prioritise preventive conservation now. If we act with foresight, integrating
traditional practices with modern archival science, we can ensure that
future generations inherit not faded, crumbling remnants, but vibrant, well-
preserved records of our civilization. Over the past four decades, IGNCA
has achieved significant milestones in the field of manuscript conservation.
IGNCA is conserving the country’s wealth of manuscripts at various locations
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and would be more than happy to contribute wherever required in the future.

Remedial Conservation of Manuscripts

Deterioration and Conservation of Copper Plate Inscriptions - Copper
plate inscriptions, valued for their historical and epigraphic importance, are
vulnerable to various forms of corrosion depending on their composition, burial
conditions, and exposure after excavation. Understanding the mechanisms of
deterioration is essential for effective conservation.

Mechanisms of Deterioration - Copper, due to its low ionization potential,
tends to release electrons and form positively charged ions (Cu and Cu?). On
exposure to air, oxidation begins, and a primary layer of cuprite (Cu O) forms
on the surface. While this layer can act as an initial barrier, defects within
cuprite allow continued ionic movement, leading to further deterioration—a
process commonly known as dry corrosion. In humid environments, the
presence of oxygen and moisture accelerates the corrosion process. Dissolved
copper ions migrate to the surface, reacting with environmental agents to form
basic carbonates, such as malachite and azurite, or basic chlorides. While
carbonates may form uniform, protective patinas, chlorides often initiate
aggressive and destructive corrosion.

The burial environment plays a crucial role in determining the formation of
corrosion products. In areas rich in CO, green carbonate layers may form,
providing protection. In industrial regions, pollutants such as sulphur dioxide
(SO) and hydrogen sulphide (H S) can form brochantite or antlerite, both of
which alter the surface appearance and composition of the metal.

Chloride-Induced Damage and Bronze Disease -One of the most serious
threats to copper inscriptions is bronze disease, a chloride-induced, cyclic
corrosion process. Cuprous chloride (nantokite), often originating from burial
in marine or coastal environments, remains dormant until exposed to moisture
and oxygen. It then converts to copper trihydroxychlorides, expanding in
volume and causing pitting, cracking, and the formation of powdery, green
deposits. If left untreated, this process can completely destroy the metal.
Chloride contamination may also occur from storage in coastal areas,
where salt-laden winds contribute to deterioration. Non-traditional forms of
bronze disease have been observed in museums located near the sea, where
uncontrolled environments accelerate damage.
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Sodium-Related Corrosion -Copper plates buried in soils containing sodium
salts may develop chalconatronite, a bluish corrosion product. This compound
can also result from earlier conservation treatments involving sodium-based
chemicals such as sodium hydroxide, sodium sesquicarbonate, or sodium
tripolyphosphate. Additionally, exposure to acetic acid vapours from wooden
display cases or certain paints can lead to similar blue corrosion layers.

Corrosion in Copper Alloys - Many copper plates are not pure copper but

alloys, each with distinct corrosion behaviour.

* Brasses (copper-zinc alloys) are prone to dezincification, especially in
chloride-rich, acidic environments.

» High-tin bronzes develop stable, inert tin oxide patinas, which can be
protective.

* Leaded bronzes may suffer selective corrosion of the lead phase, resulting
in whitish crusts.

* Arsenical and antimonial copper alloys can experience localized corrosion
due to elemental segregation during casting.

Conservation Strategies

Conservation of copper plate inscriptions involves both cleaning and
stabilisation, with the approach tailored to the specific alloy, condition, and
historical value of the object.

Cleaning Methods

Mechanical cleaning—using glass-fibre brushes, dental picks, wooden
tools, and fine powders such as chalk—is the most controlled method, as it
avoids over-cleaning that could damage inscriptions. Electrolytic reduction
can effectively remove corrosion products, but it requires skilled handling
to prevent metal loss. Chemical treatments, such as immersion in a sodium
sesquicarbonate solution, can remove chlorides; however, the process is slow
and may alter the patina. Other agents, including citric acid, EDTA, and
alkaline solutions, have been used; however, they may cause surface changes.

Stabilisation Methods
Three primary approaches are used to stabilise copper inscriptions suffering

from bronze disease:

1. Complexing agents — Benzotriazole (BTA) is widely used to inhibit
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copper ion activity, though it must be handled with care due to toxicity.
Aminomercapto thiazole (AMT) is effective but may discolor the surface.

2. Chloride immobilisation — Traditionally achieved using silver oxide,
but more effective results have been obtained by using zinc dust to form
protective zinc hydroxide chlorides.

3. Protective coatings — Microcrystalline wax, Paraloid B-72, and polyvinyl
acetate are applied to block moisture and pollutants. Coatings, however,
degrade over time and must be periodically removed and reapplied.

Special Considerations for Inscriptions

When conserving copper plate inscriptions, the preservation of legibility
is paramount. Stable, non-harmful patinas should be retained to maintain
historical authenticity, and cleaning should be limited to the removal of
active, damaging corrosion. Long-term preservation requires controlled
storage environments with low relative humidity, minimal chloride exposure,
and protection from industrial and organic pollutants.

The conservation of copper plate inscriptions demands a careful balance
between scientific treatment and respect for historical integrity. Understanding
the corrosion processes, selecting appropriate treatments, and maintaining
stable environmental conditions are crucial to safeguarding these invaluable
historical records for future generations.

Conservation Methodology for Books and Manuscripts

The conservation of books and manuscripts begins with a thorough assessment
of their condition to identify the types and extent of deterioration. Paper, the
primary material of most manuscripts, is highly sensitive to environmental
conditions, physical handling, and chemical changes over time. Fluctuations
in temperature and relative humidity can cause expansion and contraction
of paper fibres, leading to warping, cockling, or brittleness. High humidity
encourages mould growth, while low humidity increases fragility. Exposure
to light, particularly ultraviolet radiation, accelerates the degradation of
cellulose and the fading of inks or pigments. Pollutants in the environment,
such as sulphur dioxide and nitrogen oxides, can react with paper fibres,
causing embrittlement and discoloration.

Preventive conservation is the first line of defence. This involves providing a
stable environment with controlled temperature (around 18-22°C) and relative
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humidity (45-55%), limiting exposure to light, and ensuring adequate air
filtration to remove dust and pollutants. Manuscripts should be stored in acid-
free boxes, folders, or wrapping materials to buffer against environmental
fluctuations and protect from mechanical damage. Shelving should be sturdy,
smooth, and free from acidic finishes. In cases where manuscripts are bound,
storage should be upright with proper support, while unbound leaves are best
kept flat.

When active conservation treatment is necessary, it must be carried out by
trained professionals using minimally invasive methods. Dry cleaning is
often the first step, using soft brushes or specialised erasers to remove surface
dirt. Tears can be repaired with Japanese paper and reversible starch paste. In
cases of severe acidity, deacidification treatments, such as aqueous or non-
aqueous alkalising agents, may be employed to neutralise acids and extend
the paper’s lifespan. Consolidation of flaking inks or pigments requires
careful selection of appropriate consolidants, ensuring they do not alter the
appearance or chemistry of the manuscript.

For leather or parchment bindings, conservation may involve gentle cleaning,
humidification for reshaping, and consolidation of weakened areas with
suitable adhesives. Care must be taken to preserve original tooling, decoration,
and structure. Biological threats, such as mould or insect infestations, should
be addressed through non-invasive methods such as controlled freezing or
anoxic treatments.

Ultimately, documentation is a crucial component of the methodology. Every
intervention should be recorded, including the materials and techniques
used, along with photographic evidence before, during, and after treatment.
This ensures transparency, facilitates future research, and supports ongoing
preservation. Conservation is an ongoing process, and the long-term
safeguarding of books and manuscripts depends on the combination of
preventive care, appropriate treatment, and continuous monitoring.

Conclusion

India’s written heritage, encompassing manuscripts and copper plate
inscriptions, embodies centuries of cultural and intellectual history. Preserving
it is not merely a professional responsibility, but a collective national duty.
Given the vastness of collections and the shortage of trained conservators,
preventive conservation remains the most practical and scalable approach
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to conservation. It empowers custodians, integrates traditional wisdom with
modern science, and significantly reduces deterioration risks. Remedial
conservation, where necessary, must always respect historical authenticity
and adopt minimal, reversible interventions.

Ultimately, the survival of India’s documentary heritage depends on
proactive action. By combining preventive care, selective remedial treatment,
digitization, and training, institutions like IGNCA, along with state and local
custodians, can ensure that this heritage endures as a vibrant resource for
scholarship and cultural identity for generations to come.

. R .
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Introduction:

Indian Knowledge Systems (IKS) is among the world’s most ancient and enduring
traditions of learning, encompassing diverse disciplines such as philosophy,
mathematics, medicine, astronomy, linguistics, law, and the arts. The manuscript
tradition (pandulipiparampard, which comes under [likhitaparampara
or written tradition) is deeply rooted in the oral tradition (sruti/maukhika-
parampard), and serves as the principal medium through which Bharata’s vast
intellectual heritage has been preserved. The written record is, in essence, a
reflection and extension of the originally oral knowledge systems in practice.
Decoding these manuscripts is not merely an exercise in reading ancient
texts—it is a profound engagement with the intellectual legacy of a civilization
that shaped unique paradigms of inquiry, knowledge, and understanding.

At its core, decoding manuscripts is an attempt to retrieve the original spoken
language (Sabda or vak) that was encoded into written form' using various
scripts and orthographic conventions on writing materials such as palm leaf,
paper, birch bark, etc. This decoding process involves interpreting not only
the linguistic content but also the historical, cultural, and phonetic layers
embedded in the manuscript tradition. Hence, decoding the manuscripts
requires not only an understanding of the scripts and styles used in historical
documents, but also an understanding of their language, subject matter, context,
and various linguistic principles. Fortunately, in Bharata, we have a rich
heritage of such principles discussed in the Sastras.

The script serves as a gateway to deeper, more nuanced meanings. Addressing
this requires an understanding of what is encoded through the script, how it
is encoded, when it was encoded, and for what purpose. The present concept
note outlines the evolution of manuscript culture up to the formation of libraries,
examines key aspects involved in deciphering manuscripts, and acknowledges how
manuscripts serve as vital pathways to the IKS.

Fundamental Dimensions of Manuscript Decoding

It became necessary to encode information first through language as a means
of preserving and transmitting knowledge across individuals and generations,
and later through scripts as a durable medium to support oral tradition.

In the Nirukta, Yaska records a significant observation about the transmission
of knowledge:

1 The process of visually representing speech or verbal sounds is
often described as “visible speech”—a transcription of verbal energy into
visual form.
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“saksatkrtadharmanarsayobabhitvuh/te 'varebhyahasaksatkrtadharmabhyah
upadesena mantran sampradul/ upadesaya glayanto’vare bilmagrahanaya
imam grantham samamnasisuh vedam ca vedangani ca/”

(Nirukta-1.20)

(There existed Rsis (seers) who had direct-realization of dharma
(knowledge) (saksatkrtadharmanah). From their own inner
experience, they transmitted the mantras to others who lacked
such realization (asaksatkrtadharmabhyah), through upadesa
(oral instruction). Over time, however, upadesa alone became
increasingly difficult to sustain and began to decline (upadesaya
glayantah). To support later generations, who were unable to
grasp and retain the mantras purely through oral means (avare
bilma*-grahandya)—the Rsis systematized and transmitted the
body of knowledge in the form of a grantha® (text), comprising
the Veda along with the Vedangas)

This illustrates two historical necessities: (1) the need to transmit knowledge
beyond directrealization, ensuring continuity through upadesa (oral instruction),
and (2) the eventual codification of the oral corpus into systematic oral texts.

Language (Bhasa)

Language plays a crucial role in communication, serving as the primary vehicle
for conveying knowledge, culture, and collective memory. Bharata has given
such great importance to language that, in the Vyakarana-dar§ana-parampara (the
philosophical side of vyakaranasastra), all reality is viewed as a form of language
(Sabda). This language-holistic view of reality is referred to as sabdabrahmavada
in Vyakaranadarsana and is articulated in great detail in Bhartrhari’s Vakyapadiva.
Dandin, in his Kavyadarsa, emphatically declares the supreme importance of
language, highlighting it as the very foundation upon which expression, knowledge,
and literary excellence rest: -

“idam andhantamah krtsnam jayeta bhuvanatrayam/

2 bilmam bhilmam bhdasanam iti va/ (Nirukta-1.20), here bilmam is explained
as bhasanam (exposition), meaning the act of clarifying, or making the hid-
den sense of words intelligible.

3 granth sandarbhe (paniniyadhatupatha- 9.49, 10.373); sandarbho bandha-
nam — (ksiratarangini).
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vadi sabdahvayam jyotirasamsaram na dipyate//”
(Kavyadarsa-1.3)

(This entire world would become engulfed in complete darkness if the light
known as sabda (language) did not shine across the cosmos.)

In the Bharatiya tradition, language (sabda/bhdasd/vak) is understood as a
meaningful sequence of sound units (varna-krama) arising from the speaker’s
deliberate intention (vivaksa), articulated as audible sound (dhvani)* through
the phonetic process involving sthana (place of articulation), karana
(articulatory organ), and prayatna (effort or manner of articulation); and
instantly perishing at the moment of utterance, while the physical sound
fades, the mental apprehension of the whole word-form (sphota) remains in
the listener’s cognition enabling understanding, the communicative act resting
on the relationship between speaker (vaktr) and listener (srotr), functioning
through the natural faculties of speech and hearing without dependence on
any external devices, and attaining effectiveness through clarity, correct
articulation, and vivid expression (vyakta vak)® as emphasised in grammatical,
Mimamsa, and other texts.

Significance of Oral Tradition in Bharata

Each rdastra or civilisation has its own genius/speciality. It is the uniqueness
of Bharata-rdastra that its emphasis on oral tradition led to what historians
perceive as the absence of written documents, despite having the most ancient oral
textual tradition, which is much older than the beginning of the written tradition and
is well-preserved.

In traditional texts even today, the expression srifyate, meaning “it is heard,”
is used by the sastra scholars. When kdavyas are classified, they are divided
into drsya and Sravya, not likhita or pathya. This illustrates the view of
sravyakavyas as audible, rather than readable. The use of the words sravya and
srityate is found even during the time when traditional written manuscripts
became widespread. This establishes that these words do not indicate the

4 The sabda (speech) manifests in four levels—para, pasyanti, madhyama,
and vaikhari. Para is the supreme, undifferentiated potential within con-
sciousness, pasyanti is the inner perception of meaning, and madhyamd is
the mental formulation of words, all of which are subtle and natural. Vaikhart
is the articulated, audible speech, perishable at the moment of utterance and
apprehended by the listener. Script (/ipi) records only this final stage, func-
tioning as an external tool.

5 bhas vyaktayam vaci (Paniniyadhatupatha—1.696)
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absence of written manuscripts, but they only indicate the primacy given to
oral transmission of knowledge or poetry over the written transmission.

This oral preservation was not merely a cultural preference, but the foundation
of an intellectual heritage, where languages such as Sanskrit, Pali, Prakrit, and Tamil
formed the core linguistic bases for diverse schools of philosophy, science, and art
within the framework of the IKS.

Script (Lipi)

Bhasa (language) is regarded as eternal, subtle, and rooted in consciousness,
whereas script (/ipi) is considered a later development—a functional tool to
render language into visible form through conventional signs. Technically,
a script is the visual embodiment of language, representing sound units®
and enabling speech to be preserved beyond the moment of utterance. As
an external apparatus, it requires physical or digital media such as writing
materials, surfaces, ink, or modern electronic devices.

A writing system, built upon a script and its governing rules, provides a
structured method for visually representing verbal communication. Writing
offers a durable and reliable medium for storing and transmitting information
across time and space. Script thus emerged to preserve and transmit language,
allowing the documentation, codification, and dissemination of knowledge.

Yet, despite this utility, the script never supplanted the oral authority of
language. Within this framework, script remains secondary but indispensable,
serving as a supportive aid in safeguarding and extending linguistic heritage.”

6 The foundation of /ipi-vijiiana (scriptology) lies in “transcription,” yet this
transcription itself is rooted in “speech.” Hence, while scriptology may ap-
pear secondary from the perspective of linguistics, it inevitably incorporates a
substantial portion of phonology and grapho-phonology, with the latter form-
ing its very cornerstone. Wherever linguistic analysis extends down to the
level of phonetic strokes or articulatory impacts, these too become matters of
scriptological study. ... In conclusion, although scriptology is distinct from
linguistics in some respects, a considerable body of significant knowledge is
shared by both disciplines. (Source: Lipi-Vijiana aur Nagart Lipi (in Hindi)
by Om Prakash Bhatia, Surya Prakashan, Nai Sarak, Delhi)

7 In the contemporary context, the rise of Al-driven text generation, as on to-
day, presents a subtle but significant challenge: it risks shifting attention away
from the speaker and the listener, thereby weakening the living dimension of
language. To give lesser importance to speaker and listener while the device
and tools take much importance is to overlook the very foundation upon which
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2.2.1 Limitations of a Script

Decoding manuscripts is deeply influenced by the inherent limitations of
script. Unlike the oral tradition, script cannot capture subtle phonetic, melodic,
and performative nuances that were central to the recitation and transmission
of knowledge in different traditions, making such dimensions irretrievably
lost in written records. (Script is only one of the many ways of recording
or documenting the spoken expression, after the development of audio and
video recording tools, which have expanded the modes of preservation and
transmission of knowledge beyond the written word)®. The following points
highlight the limitations of script—

Loss of Oral Nuance

Scripts cannot fully capture tone, pitch, rhythm, or the melodic accents
(svaras) of Vedic chanting and everyday language use, nor can they convey
the emotional and performative aspects of local storytelling traditions.

Multiple Scripts for the Same Language

Sanskrit, Prakrit, and even local vernaculars were historically written in
diverse regional scripts (e.g., Old Nagari, Grantha, Saradd), complicating
uniform reading and interpretation.

knowledge, poetry, and sastra have thrived for millennia. Therefore, even as
technology advances, it must be recognized that in our tradition, language as
spoken and heard retains a higher value than script, for it is through orality
that meaning, authority, and continuity are most authentically preserved.

8 As a part of transcription, apart from the use of script, audio record-
ing, which emerged only in the late 19" century with the phonograph, en-
abled for the first time the preservation of not just words but also intonation,
rhythm, stress, and tonal variations of speech. This allowed oral traditions
such as Vedic chanting and folk recitation to be documented with far greater
accuracy than writing alone could achieve. It thus bridged, to some extent, the
gap between oral and written traditions, though very late in human history.
With further advancement, video technologies have added another dimen-
sion, making it possible to capture both visual and audible aspects together.
This integration not only preserves the sound but also the gestures, expres-
sions, and embodied practices that are essential to fully transmitting living
traditions, thereby providing a holistic record that neither writing nor audio
alone could accomplish.
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Manuscript Material Constraints

Space limitations on palm leaf, birch bark, or handmade paper encouraged
the use of abbreviations, ligatures, or compressed orthography, which can
obscure original linguistic details, especially in dialect-rich content.

Dependency on Reader’s Prior Knowledge

Many manuscripts presuppose familiarity with Vedic, grammatical, or
local idioms; without oral guidance, texts alone may remain incomplete or
misunderstood.

Limitations of Cross-Script Representation

Certain regional sounds resist accurate representation across Bharatiya
scripts. For instance, the Malayalam la (¥) lacks an exact equivalent in
other Bharatiya scripts, making traditional transcription and transliteration
challenging. Contemporary Pan-Indian Unicode encoding accommodates
such characters, ensuring their presence in digital text.

2.2.2 Importance of a Script
Regarding the importance of the script, Narada® beautifully emphasizes that-

nakarisyad yadi brahma, likhitam caksur uttamam/

tatreyam asya lokasya nabhavisyac chubha gatih// (Naradasmrti-4.70)

(If Brahma had not created writing, regarded as the highest means
for perceiving knowledge, the world would have been deprived
of an auspicious path)

lunapakso yatha pakst, vrttihino yatha dvijah/
Sirobhrasta yatha mala, parvato dhatuvarjitah//
prabhrastalipi Sastram va rgyajurvisvaram yatha/

svarahinam yatha sama, padma-hinam yatha sarah//

(Naradapurana-2.35.20-21)

9 Also see: ‘brahmana vacam varnasvaravicihnitam’ (Sukranz'tis’dm—2297);
‘dhatraksarani srstani patraridhanyatah pura’ (Brhaspati-Smrti-1.6.2)
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(Just as a bird without feathers, or a dvija (Brahmin) without
conduct, or a garland which is knotless, or a mountain devoid of
minerals; So too is a sastra without script, or the Rig and Yajur
Vedas without proper svaras (intonation), Samaveda without
svara (notes of music), or a lake without lotuses are meaningless)
are incomplete, ineffective, and bereft of their true essence.)

The centrality of language and script in human civilization is beautifully
captured in the words of Ngawang Samten, who observes:

“Language is the greatest cultural achievement of human beings and forms
the foundation of all other cultural creations. However, without the invention
of script, language would not have acquired its temporal dimension-its ability
to enable communication across the boundaries of time. Without script,
language is only a medium of communication among one s contemporaries,
and with script, one can communicate to posterity.”

(Ngawang Samten, Preface, History and Paleography of
Kharoshti Script.)

2.2.3 Requirements of a Script

The effectiveness of any script is shaped not only by its symbolic system
but also by the practical and cultural conditions of its use. Serving as a
bridge between spoken language and its recorded form, a script is inevitably
constrained by what writing can or cannot capture. The key aspects include—

Mutual Comprehension
For communication to succeed, both writer and reader'® must share an
understanding of the script and the language it represents.

Medium of Inscription

The choice of material (stone, palm leaf, birch bark, paper, or digital storage)
determines not only the process of writing but also its accessibility.

Durability of Record
The medium influences whether a record is preserved for centuries or lost
quickly, shaping cultural memory.
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2.2.4 Writing Systems in Bharata

The earliest known script is that of the Sarasvati-Sindhu Civilization, evident
from thousands of inscribed seals and tablets discovered at Harappan sites,
including Mohenjo-daro, Harappa, and Dholavira, which indicate a functional
writing system. Later, the Brahmi script emerged before the 3™ century BCE,
and was prominently used in the A$okan edicts, widely regarded as the root of
most Bharatiya scripts. References to writing are found in early Buddhist and
Jain texts such as the Lalitavistara and Pannavanasutta, which list various
scripts (/ipis), indicating widespread scriptural awareness and instruction.
These references also hint at the use of diverse writing materials—such as
palm leaves (tala-patra), birch bark (bhirja-patra), clothing, copper plates, and
stones—along with instruments like styluses, iron pens (lohakila), and brushes.
This rich tradition of writing and scribers served not only administrative and
ritualistic purposes but also became the primary medium for preserving and
transmitting Bharata’s vast intellectual and spiritual heritage.

2.2.5 Evidence of Script, Scribes, Scribal Schools, etc.

Evidence of scripts, scribes, and scribal schools provides crucial insights
into the cultural and intellectual history of ancient Bharata. Such testimonies
not only establish the antiquity and diversity of literacy traditions but
also underscore the pivotal role of scribes and schools in preserving and
transmitting knowledge across generations.

Definition of a Script

yvena tu karmanaksarani nirvartyante tatkarma lipirityucyate

(Abhidharmadipa-258).

(The action by which syllables (aksaras) come into execution is
called “/ipi’, the script.)

Number of Scripts

The following passage from the Lalitavistara, records the names of sixty-four
scripts, along with references to writing traditions, scribes, ink, and schools
of learning:

“katamdam me bho upadhyaya lipim siksapayasi/brahmikharostipuskarasarim
angalipim vangalipim ... asam bho upadhyaya catussastilipinam katamam

tvam sisyapayisyasi?”’
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(Lalitavistara-66)

(O teacher, which script will you teach me? Will it be Brahmi,
Kharoshthi, Puskara, Anga, Vanga script ... etc. O teacher, among
these sixty-four scripts, which one will you instruct me in?)

Scribe
Rajasekhara, in his Kavyamimamsa notes the qualities of a scribe as follows-

‘Sadahsamskaravisuddhyartham sarvabhasakusalah, Sighravak,
carvaksarah, ingitakaravedi, nandalipijiiah, kavih, ldaksanikas ca lekhakah
syat’

(Kavyamimamsda-10)

(For the refinement of the composition, the scribe should be
skilled in all languages, quick in speech, adept in elegant letters,
skillful in grasping the intended meaning of the expressions,
conversant with many scripts, imaginative like a poet, and one
who is knowledgeable in the science of poetics)

Scribing as a Profession

Traditional lexicons such as the Abhidhanaratnamala highlight the cultural
and professional identity of the scribe, defining him through multiple
synonymous terms-

“Lekhakah syal lipikarah kayastho ’ksarajivakah”

(Abhidhanaratnamala-586)

(Lekhaka is the one who can scribe the scripts, while the term
kayastha denotes whose livelihood is writing.)

Lipisala An Institution Dedicated to Writing
References across Buddhist texts such as the Lalitavistara, Divyavadana,
Kalpadrumavadanamala, Ratnamalavadana, and Vimalakirtinirdesa highlight
the significance of the /ipisala, a hall or institution dedicated to writing, studying,
and preserving manuscripts. The Lalitavistara devotes an entire chapter,
Lipisalasandarsana-parivarta, where thousands of students gathered to learn
writing and literacy. Some references for Lipisala are as follows-
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“Sastrani yani pracalanti manusyaloke,
samkhya lipis ca gananapi ca dhatutantram/
ye silpayoga prthu laukika aprameyah,
tesvesu Siksitu pura bahukalpakotyah//

kim tii janasya anuvartanatam karoti
lipisalam dagatu susiksitu Sisyanartham/
paripacanartha bahudaraka agrayane
anyams ca sattvanayutanamrte vinetum//

.... lipisalasandarsanaparivarto dasamah”
(Lalitavistara-10.1-2)

(All sciences that flourish in the human world—such as
reckoning, writing, calculation, and the science of elements—
together with the immeasurable applications of arts and crafts,
have been diligently studied for innumerable aeons. Rather, it is
to guide disciples rightly, to nurture many young learners, and to
lead countless beings towards higher understanding .... The tenth
chapter is a visit to the lipisala)

“tena khalu samayena tasyam lipisalayam paiicamdatrakadaraka-satani lipim
Siksanti”

(Kalpadrumavadanamala-310.14)
“At that very time, five hundred young disciples were learning

writing in that lipisala,” showing the collective training of
students.

“tada pitra niyukto sau lipisalamupagamat "’
(Kalpadrumavadanamalad-81)

“Then, instructed by his father, he went to the lipisala,” reflecting

11 tada vidyopalabdharthi lipisalamupavisat/ (Ratnamalavadana-13.48):
Then, desiring to obtain knowledge, he entered the /ipisala,” highlighting it
as a gateway to higher learning.
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parental role in sending children for script learning.
“sarvalipisaldasu copasamkramati darakaparipacandya...”
(Vimalakirtinirdesa-155)

“He went into all lipisalas for the training of disciples,”
emphasizing its role in nurturing and preparing students.

2.2.6 Oral Tradition versus Documentation in IKS

Researchers on the Vedas have noted that several branches of the Vedas and
mantras within these branches have become extinct, as they were preserved
only in oral form. There is a negating outlook towards the recitation of the Veda
based on a written source.'? Consequently, modern admirers of the IKS deeply
lament that, due to the absence of documentation, a vast portion of the IKS
has been lost. Nilakantha Diksita’s observation in the Nilakanthavijayacampii
highlights the profound disparity between the original abundance of the
literary heritage and the relatively limited body of texts that has come down
to us today:

“kati kavayah? kati krtayah? kati luptah? kati caranti? kati sithilah?”

(Nilakanthavijayacampii)

(How many poets are there? How many works have been created?
How many are lost? How many survive? How many have become
endangered or forgotten?)

The literature we now possess is only an indication or a glimpse of that

knowledge, preserved indirectly through related documented texts. However,
it is also worth noting that the vital significance of script and documentation was

recognized as early as the time of the Arthasastra by Kautilya, also known as
Canakya. He notes:

12 giti Sighri Sirakampi tathda likhitapathakah/ anarthajiio’lpakanthasca
sadete pathakadhamah// (Paniniyasiksa-7.32): (One who chants in a sing-
song manner (git1), one who reads too fast (sighri), one who shakes his head
while reciting (sirakampi), one who merely reads from writing instead of
memorization (likhitapdathaka), one who does not understand the meaning
(anarthajiia), and one with a feeble or unclear voice (alpakantha) — these six
are considered inferior reciters).
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“vrttachaulakarma lipim samkhyanam ca upayunjita”
(Arthasastra-1.5.7)

(The student who has undergone the caulakarma (tonsure) should
employ script and numerals)

“samsthanam antevasinah samjialipibhis cara-samcaram kuryuh/”
(Arthasastra-01.12.11)

(The immediate officers of the institutes of espionage
(samsthanamantevdasina) shall, by making use of signs or writing
(samjialipi), set their own spies in motion (to ascertain the
validity of the information.)

“balisyad abhiyoktur va duhsrutam durlikhitam pretabhinivesam va samiksya
saksipratyayam eva syat/”

(In cases where the plaintiff proves himself stupid, or where bad
hearing (on the part of the witness at the time of the transaction)
or bad writing is the cause of difficulty, or where the debtor
is dead, the evidence of witnesses alone shall be depended on
(saksipratyayameva syat).)

These evidences clearly negate the idea that there was reliance on memory alone
and emphasizes the critical importance of documentation in administration
and institutional continuity.

Relation Between a Language and a Script

Kalidasa in the Raghuvamsa beautifully conveys that when the script is
properly grasped, the entirety of literature flows into the mind just as a river
merges into the ocean at its estuary. He says:

liper yathavad grahanena vanmayam, nadimukheneva samudram avisat/

(Raghuvamsa-3.28).

The metaphor suggests that script functions as the channel through which
the vast expanse of human expression, knowledge, and creativity flows into
permanence. Without a script, knowledge remains scattered like independent
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streams, but with a script, it attains unity, continuity, and preservation, becoming
an ever-flowing ocean of tradition. This illustrates the cultural and intellectual
depth of the Bharatiya view of writing as not merely technical but as the very
medium through which civilization secures its memory.

2.3.1 Relative Easein Decoding of Bharatiya Manuscripts: Phonological
Basis of Bharatiya Scripts

Bharatiya scripts, particularly scripts derived from Brahmi and Kharosthi, are
fundamentally phonological in nature, meaning they are designed to represent
the sounds of speech systematically. It organizes consonants and vowels based
on articulatory phonetics — from velar to labial sounds — reflecting how
and where in the mouth sounds are produced. Phonetic concepts like hrasva
(short), dirgha (long), pluta (prolonged), alpaprana (unaspirated), mahaprana
(aspirated), ghosa (voiced), aghosa (unvoiced), anunasika (nasalised),
kanthya (velar), talavya (palatal), mirdhanya (cerebral/retroflex), dantya
(dental), osthya (labial), etc., are incorporated in the organisation of the script
symbols in Bharatiya writing systems. It can be clearly visible in Brahmic
scripts (scripts derived from Brahmi) and Kharosthi script'®. The features of
these scripts were developed based solely on the phonological knowledge of
the time. This sound unit-based design ensured that while reading or reciting
from the script, the same intended sounds were consistently reproduced.

Invention of Matras (Vowel Markers)

Matras were developed to indicate vowel length and quality, systematically
distinguishing hrasva and dirgha vowels in writing, reflecting precise phonetic
understanding.

Separate Grapheme for Vyanjanas (Consonants)

Consonants are represented by distinct symbols categorised according to
their place of articulation in the mouth, such as kanthya, talavya, miirdhanya,
dantya, osthya, anunasika, etc.'*

13 The phonological nature of the Kharosthi script challenges several theo-
ries propagated by some palaeographers regarding its Aramaic origin.

14 W.S. Allen notes- “Only in the latter part of the nineteenth century, under
the influence of Indian teaching, does the recognition of the voicing process
make headway.”- (p.37, W.S. Allen, Phonetics in Ancient India, Oxford Uni-
versity Press, 1953)
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A System of Combining Glyphs to Represent Samyuktaksaras (Clusters)
Scripts incorporate methods to combine individual consonant symbols to
form samyuktaksaras (clusters), such as 3Jol, FJol, Ao, and (oI, enabling
the accurate representation of speech clusters.

Concept of Script Symbols for Specific Samyuktaksaras (Clusters)

Certain frequently occurring consonant clusters, such as =, T, s=, and =,
have dedicated symbols to simplify writing and reading.

Special Symbols and Notation

Specific script adaptations and notations were devised to capture the precise
sounds, intonations, and aspects of Vedic chants and music, preserving oral
traditions in written form.

One-to-One Mapping

The Brahmic scripts exhibit a one-to-one mapping between sounds and
symbols, meaning each sound unit in the language has a corresponding
grapheme in the script. This property enables the precise representation of spoken
language, making Brahmic scripts highly phonological and efficient for recording
the many languages of the Indian subcontinent.

In all writing systems that trace their origin to the Phoenician script, each script
symbol or letter is assigned a distinct name that differs from the actual sound
it represents. For example, the letter has one conventional name, while its
phonetic value may be entirely different, and in many cases, a single script
symbol may represent multiple sounds depending on its position or surrounding
letters. This makes the process of learning such scripts more complex, as the
learner is burdened with the additional task of memorising spellings in addition to
understanding the sounds.

Phonological Precision in Brahmi

In Brahmic scripts, a script symbol does not have a separate or arbitrary
name at all; rather, the name of the script symbol is identical to the sound it
denotes. Moreover, each Brahmic symbol consistently represents only one
sound, irrespective of its position or context, making the script inherently
phonological, precise, and transparent in its organisation. As a result, in
Brahmi and its derivative scripts, the learner is free from the extra burden of
memorising spellings, since the writing directly corresponds to the spoken
sounds.
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Interchangeability of Scripts —

The Brahmic scripts allow their symbols to be adapted or interchanged
across different writing systems while preserving phonological values. This
flexibility enabled the evolution of numerous scripts derived from Brahmi
across the Indian subcontinent; for instance, siitre manigana iva (beads on a
string), its fundamental principles remained unchanged, only adapted as needed.

uar
.. . .. @
E| & | F e
= :
UG K 3 32 Ca) LG) bl L) k=3 g g |<==| 1 prepefawsHIE Hosn: (Velar)
g E) g g2 Rl B |3 | &A ) g A <==| 2 EYAUTEe=: (Palatal)
7 * * ) e ) g [ o 3 v <==| 3 mHga qg=: (Retroflex)
Eaud @ B @3 d g q q 1 o 9 <==| 4 fEgerE g | (Dental)
Eiy 3 & 3 q L) 9 q H U |<==| 5 BYTEATET S | (Bilabial)
9 93
FHUSAT: - <==| 6 [§ Q Fuedae| (Palato-velar)
¥ | 9
st | site
TR = <==|7 [3i 3t TUSER| (Palato-labial)
st | site
e 3 |<==| 8 [sFEEREET AT (Nasal)
T q <==| 9 @RI g1sa: | (Labio-dental)
[Srgretar fSreaa:
[Eproet 0
e ! (sounds from Root of the tongue)
Hel 5 8 9 25 4 4 4+4 |63 | (T SWFGHIOTTTAT FoTiETS:)

Manuscripts Heritage

Since manuscripts, as tangible embodiments of language through script, any
problem in either domain reflects directly in the document’s readability and
comprehension. For instance, a word written in an archaic form or in a script
variant not in common use today may pose obstacles for the modern reader
or scholar. Additionally, a single script may represent multiple languages, and
a single language may appear in different scripts across time and regions,
further complicating the decoding process.
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2.4.1 From the Invention of Script to the Journey of Manuscript
Libraries

The evolution of writing from its earliest conception to the establishment
of libraries reflects both linguistic depth and cultural expansion. The very
Sanskrit root lip/lib" (aksaravinyase) carries the meaning of arranging or
inscribing letters, which later extended into multiple senses such as smearing,
anointing, covering, or engraving. This semantic richness demonstrates how
the idea of marking or imprinting—whether on surfaces, walls, or minds—
developed into the notion of writing. The English word “library,” derived
from the Latin /ibraria (from liber), interestingly relates to the root /ip/lib in
Sanskrit'®. Thus, script and libraries share a deep etymological and cultural
bond: script refers to the act of inscribing, and library refers to the repository where
inscriptions are stored and preserved.

2.4.2 Purpose of Manuscripts and a Library

Ranganathan’s five laws of library science, though articulated in the context
of modern libraries, carry deep relevance for manuscript heritage. When
applied to manuscripts'’These principles highlight their role not as static relics
but as dynamic sources of knowledge, awaiting interaction with readers and
scholars. They also emphasise the need for accessibility, preservation, and

growth to ensure manuscripts remain integral to contemporary intellectual
life.

Manuscripts are for Use

Manuscripts should not be locked away or treated merely as museum

15 As seen from the root lip-upadehe, in usages such as lipta and limpati, and
in scriptural references like na mam karmani limpanti (Bhagavadgita-4.14)
or poetic attestations such as liptesu bhdsa grhadehalinam (Sisupalavad-
ham-3.48), this semantic richness shows how the simple notion of marking
or imprinting—on surfaces, walls, or minds—gradually evolved into the
abstract concept. This sense survives in Marathi /impane, meaning to plas-
ter or cover a wall. Early awareness of script as a codified system is further
evident in ‘indravaruna-bhava-sarvarudra-mrda-himaranya-yavaya-va-
namdatulacaryanamanuk’ (Astadhyayi-4.1.49) and its explanation in the
Katyayana-varttikam- ‘yavanat lipyam’and in kasika- ‘yavanant lipih’.

16 Bhat, Vasantakumar. Pandulipi evam Samiksit Patha-Sampadana, Indira
Gandhi National Centre for the Arts, New Delhi, 2025, p. 6.

17 Manuscripts naturally fall within Ranganathan’s concept of “book”, un-
derstood as any carrier of recorded knowledge.
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objects; they are meant to be studied, interpreted, and transmitted. They
are living carriers of an intellectual legacy that must remain accessible to
scholars and society.

Every Reader has a Manuscript

Each scholar or reader has a manuscript relevant to their pursuit. The wide
range of subjects—philosophy, science, literature, ritual, the arts, and more—
ensures that manuscripts can meet the diverse intellectual needs of researchers.

Every Manuscript has its Reader

No manuscript is insignificant; even obscure or damaged works await a
suitable reader, editor, or interpreter who can rediscover their value and bring
their knowledge to light.

Save the Time of the Reader

To facilitate effective scholarly engagement, the time of the manuscript
reader, editor, or searcher must be saved. This is possible through accurate
cataloguing, metadata tagging, digital access, and subject-based retrieval
tools.

The Manuscript Repository is a Growing Organism

Manuscript collections are dynamic entities. They must continuously evolve
through acquisition, preservation, digitisation, and collaboration with scholars,
so that ancient texts remain active participants in contemporary intellectual
discourse.

2.4.3 Manuscripts Between Reverence and Neglect

A popular verse warns us in the voice of the manuscript itself, lamenting the
dangers it faces if not preserved with care.

tailad raksa jalad raksa raksa mam slatha-bandhanat/

mirkhahaste na datavyam’® iti roditi pustakam//

The mention of taila (oil) is upalaksana, signifying not just protection from
stains but from fire and other destructive elements. Jala warns against water,
dampness, and decay that silently erode manuscripts. Slatha-bandhana
highlights the dangers of loose bindings and neglected upkeep, warning us that
without proper conservation, cataloguing, and systematic preservation, texts

18 parahastagatad raksa.
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are lost. Most severely, the manuscript laments being placed in mirrkha-hasta,
the hands of the ignorant.

Beliefs around holding a manuscript with an individual or a house have both
positive and negative consequences. Beliefs in the beneficial sacred power of
the manuscripts helped preserve them, while fears of harmful supernatural
powers from the manuscripts led to their destruction. These contrasting beliefs
shaped the fate of manuscripts—where reverence ensured their protection
and transmission, while fear led to their burning, washing away in rivers, or
deliberate neglect. Thus, manuscripts became both sanctified treasures and
vulnerable objects, their survival hinging not only on material conditions but
also on human outlook.

The warning is clear: manuscripts must be preserved with vigilance, both
materially and intellectually, lest they perish or be misused, taking with them
irreplaceable knowledge.

2.4.4 Present Situation of Manuscripts

The ultimate purpose of a manuscript is to preserve and transmit knowledge
across generations. It serves as a vital bridge connecting the wisdom of the
past with the intellectual needs of the future. However, the current situation
is deeply concerning—scholars with expertise in various scripts and subjects
often struggle to access manuscripts with ease due to the above-mentioned
miurkhahasta-parampara. This disconnect hampers the continuity of our
knowledge traditions and risks severing the living link between ancient
insights and contemporary scholarship.

Despitetheirimportance, many manuscriptsremainuncatalogued, untranslated,
or physically endangered. The absence of trained manuscriptologists,
inadequate funding, and fragmentation across libraries pose serious hurdles.
However, initiatives by the National Mission for Manuscripts, Indira Gandhi
National Centre for the Arts IGNCA), and several emerging digital archives
across the country are beginning to address these gaps.

Moreover, the integration of manuscript studies into mainstream academia,
public exhibitions, and community engagement has the potential to democratize
access to these treasures. Cross-disciplinary collaborations among scientists,
linguists, and technologists can breathe new life into ancient wisdom.

Decoding manuscripts

The decoding of manuscripts can broadly be viewed in two stages. The
first spans reproduction to transliteration, encompassing collection,
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cataloging, conservation, digitization, transcription, and translation, which
together preserve and render the text accessible. The second stage involves
interpretation, where the recovered text is critically examined, contextualized,
and analyzed in terms of its intellectual, cultural, and historical significance.

Manuscript Reproduction up to Transliteration

Reproduction of manuscripts in Bharata has a long and continuous tradition.
In ancient times, manuscripts older than approximately three hundred years
were generally recopied within libraries to safeguard them from the perishable
nature of writing materials such as palm leaves and birch bark, thereby
ensuring the continuity of knowledge across generations. This vital work was
carried out by the /ipikaras, who were not mere scribes but trained scholars
dedicated to the profession of manuscript reproduction. The manuscript
copies, often called putrikas, maintained a high degree of accuracy owing
to the commitment, skill, and discipline of the lipikaras. Such remarkable
precision greatly reduced the otherwise arduous task of collation, for while
an increase in the number of manuscripts with variant readings complicates
the work of textual criticism, the accuracy of these traditional copies ensured
relative uniformity and reliability.

With the advent of printing technology and later digital tools, the methods of
reproduction evolved significantly, yet the underlying concern remained the
same—ypreserving knowledge for posterity. Digital texts have introduced the
advantage of searchability and rapid access, but this has often come at the cost
of accuracy, creating new challenges in safeguarding the textual integrity of
manuscripts. Modern technologies, such as Optical Character Recognition (OCR),
have further enhanced the ease of access and reproduction; however, the accuracy
of text production without human intervention, unlike the meticulous work of
the /ipikaras, remains a serious concern.

Currently, the reproduction of manuscripts, from their collection to their transliteration,
forms the foundational stage of engaging with the knowledge heritage. This
process begins with sourcing manuscripts, followed by systematic cataloguing
and conservation. Once preserved in this manner, manuscripts are transcribed
and transliterated across scripts to broaden readership. Together, these stages
safeguard fragile originals, provide reliable reproductions, and prepare the
ground for accurate interpretation and translation. Thus, these steps constitute
not only a base for interpretation but also the very point at which interpretation
begins.
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3.1.1 Collection

Manuscripts are sourced from diverse repositories, including libraries,
archives, private family holdings, temples, monasteries, and through dedicated
field surveys. This stage requires careful negotiation, documentation, and
respect for community custodianship, ensuring that valuable materials are
systematically identified and brought into the purview of preservation and
study.

3.1.2 Cataloguing

Once collected, manuscripts are cataloged with essential metadata, including
title, author, script, language, subject matter, folio count, and physical
condition. Cataloguing creates an organised record, enabling accessibility for
researchers by reducing the time and providing the first layer of scholarly
apparatus for further study and critical editions.

3.1.3 Conservation

Conservation involves both preventive and curative measures. Preventive
conservation ensures proper storage, handling, and environmental conditions
to slow deterioration, while curative conservation addresses existing damage
from ink corrosion, insect infestation, brittleness, or wear. This step safeguards
fragile manuscripts for future generations.

3.1.4 Digitization

Digitisation converts manuscripts into high-resolution digital images, creating
a permanent, shareable record. It minimises physical handling of the fragile
originals while allowing scholars worldwide to access and study the material.
Digitisation also opens the door to computational tools such as OCR, script
analysis, and digital catalogues.

3.1.5 Transcription

The historical shift in mediums—from stone inscriptions and copper
plates to palm leaves, birch, handmade paper, printed books, and now
digital repositories—highlights the constant need to adapt technologies
of preservation®. In this continuum, transcription plays a vital role as it
19 That which doesn’t fit the standards is in danger of being left be-
hind. History has shown that in previous media transitions the knowledge
that fails to adapt to the new medium recedes from public view to the
restricted domain of the endeavoring antiquarian research scholar or be-
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reproduces the manuscript’s content into a human-readable and editable format
in the very script in which it was originally composed. This process requires
palaeographic skills to decipher faded or damaged letters, recognise scribal
variations, and accurately render ligatures, orthographic conventions, and
diacritical marks. Thus, establishing transcription in the present standard is
an indispensable task, ensuring that fragile and time-sensitive manuscripts are
safeguarded, accessible, and meaningfully preserved for future generations.

3.1.6 Transliteration

Rendering the text from its original script into another script without altering
the language enables readers unfamiliar with the original script to access the
content. This step demands consistent transliteration schemes (e.g., [AST
for Indic scripts) and careful handling of ambiguous or context-dependent
characters. This task requires mastery not only of the script but also of the
underlying language, grammar, and literary style, as well as subject expertise
in the domain to which the text belongs. Only through this combination
of palaeographic skill and intellectual context can the critic produce a
transliteration that is faithful, consistent, and reliable for further translation
and interpretation.

Interpretation Stages

Each manuscript carries meaning at multiple levels—script, language, genre,
and cultural context—which must be carefully unpacked to arrive at a fuller
understanding. The interpretive stages begin with recognising the script and
textual form, move through linguistic and philological analysis, and extend
into genre-specific readings. Ultimately, these insights are situated within their
historical, intellectual, and cultural contexts, enabling the manuscript to reveal
its deeper significance. This staged approach ensures that a manuscript is not
only transcribed but truly understood in its original intent and function.

3.2.1 Aspects to Consider in Interpreting Manuscripts

Decoding a manuscript is a scholarly discipline involving reading the script,
identifying the language, breaking the expressions into linguistic units
such as sentences, clauses, phrases, words etc. or lines of a metrical verse
etc., identifying the intended meaning of the expressions with a discerning
knowledge of the meanings as per the historical time of composition, subject
matter or the field covered and its technical terms, poetical sensibilities,

author’s style, while taking care of resolving the problems arising from the

comes irretrievably lost. (Peter Scharf, Linguistic Issues in Encoding Sanskrit)
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damage to the manuscripts, scribal errors, manuscripts scribing traditions,
medium based limitations etc.

From Where / Its Source?

Tracing the origin of the encoded material, which could involve identifying
the author, scribe, school of thought, or tradition from which the content
emerged, is a crucial task.

Misattribution in Catalogues: In many Descriptive Catalogues and
manuscript lists, however, instead of the actual granthakarta (author — one
who composes the text), the names of the vyakhyata (commentator — one who
explains the original text), /ipikara (scribe — one who copies the manuscript),
svami (owner — one who possesses the manuscript), pathaka (reader — one who
studies it), or samsodhaka (editor — one who revises it) are often carelessly
entered.

Role of Scribes and Scribal Errors: Because writing or scribing was a
specialised skill typically held by artisans such as stone sculptors, metal sculptors,
or those skilled in using a metal stylus on palm leaves or other writing tools on
various materials, this skill necessarily rested with the experts. In the register
of language used for the texts or their content, experts dictated the content to
scribes, leading to a gap between the intended and the written. This is what is
viewed as scribal errors in manuscript research.

What is Encoded?

Identifying the nature of the information concealed within the manuscript,
which could include language, symbolic systems, scientific data, philosophical
concepts, ritual instructions, or layered allegorical meanings.

Technical Vocabulary and Shifting Meanings Across Traditions: Decoding
manuscripts requires careful attention to the technical vocabulary and
conceptual frameworks of the school of thought or tradition in which the text was
produced. Every intellectual lineage develops its own precise set of terms (paribhasa),
often with meanings that may not be obvious outside that context. A word that seems
familiar in one discipline can carry a very different meaning in another. For example,
the term prakrti in Sankhya philosophy refers to primordial matter, the root cause of
the manifest universe, while in Vyakarana (grammar) it denotes the base form of a
word to which affixes are added. Without awareness of such context-specific usages, a
reader or editor may mistakenly interpret the text, leading to a distortion of its intended
meaning. Thus, situating a manuscript within its proper philosophical or disciplinary
background is essential not only for accurate translation but also for grasping the
depth of encoded knowledge.
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How Much Information is Encoded?

It is necessary to first determine how much information is lost during the encoding
process before assessing the amount of information actually encoded using a
script. This requires evaluating the extent of loss that may have occurred
in transcribing an oral tradition into written form. The absence, or rare
occurrence, of punctuation marks used in the present age further complicates
the situation in manuscript interpretation. Furthermore, the act of transcription
can introduce omissions, alterations, or standardisations—whether deliberate
or inadvertent—that diminish the richness of the original oral content.
Therefore, a thorough decoding must account for both the dimensions of
information that have been preserved and those that may have been lost.
Once this is established, it becomes possible to assess the volume and density
of information actually encoded, as some manuscripts may contain multiple
layers of meaning, marginalia, hidden acrostics, or embedded diagrams
beyond the main text.

When it was encoded

The process of understanding the content as it was originally intended requires
reconstructing the cultural, linguistic, and intellectual context in which the
manuscript was created, so that modern interpretation aligns as closely as
possible with the meaning intended at the time of encoding. In this, desa
(geographical—cultural setting) and kala (historical period) play a crucial
role, as variations in regional traditions, dialects, socio-political conditions,
and prevailing scholarly paradigms can significantly influence both the form
of expression and the interpretive framework of the text. Without situating
the manuscript in its correct desa—kala context, decoding risks imposing
anachronistic or culturally disconnected interpretations.

Where the Encoding Resides

Locating the specific areas in the manuscript where encoded content is
embedded—whether in the main script, marginal notes, illustrations,
pagination, or even in the choice of materials, inks, format, etc.

How has the encoding been Carried Out?

Analysing the techniques, stylistic conventions, or intentional distortions used
to conceal, protect, or structure the content, such as deliberate misspellings,
substitution of characters, or layered commentaries.

Only by systematically addressing each of these aspects can the manuscript
be decoded with accuracy, revealing not just its surface script but the full
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spectrum of meaning embedded within it. In this light, Textual Criticism
becomes an essential stage, providing the scholarly tools to evaluate
variants, establish reliable texts, and trace the history of transmission with
methodological precision.

3.2.2 Textual Criticism

The scholarly comparison of different manuscript witnesses to identify
scribal errors, omissions, interpolations, and variant readings. The goal is
to reconstruct the most authentic form of the text, often through stemmatic
analysis, collation, and the use of critical apparatus. Identifying the milapatha
(original text) and distinguishing it from later apapatha (interpolations)
often requires careful attention to textual markers such as the puspika*® and
uttarapuspika*'.

3.2.3 Translation

Rendering the content into another language while preserving both meaning
and stylistic nuances requires subject expertise, cultural sensitivity, and
awareness of idiomatic expressions, as literal translation may distort the
original intent.

Thus, translation helps to retain the miilapatha (original text) meaningfully by
preserving not only words but also the intent, context, and layered significance
of the original. In this way, it serves both as preservation and interpretation,
keeping the integrity of the source intact while making it accessible across
languages and cultures.

20 In relation to a ‘Text’ (such as the title of the work, chapter se-
quence, beginning portion like invocations or praises, concluding portion
indicating auspiciousness or peace, date and place of writing, patron, subject
matter and order of study, relationship and purpose, reason for composition
such as praise of the benefactor, and the textual status), or in relation to the
author (such as the author’s name, lineage, and period of life), any reference
recorded by the writer (whether the author himself, a disciple, sub-disciple,
commentator, or scribe) in any part of the text (beginning, middle, or end) is
can be called a puspika (colophon).

21 The passage distinct from the ‘Main Text’, recorded by the /ipika-
ra (scribe) and providing details such as the period of writing, place, and
reason for writing, is called uttara-puspika, and it serves to establish the
identity of the writer. These notes play a vital role in preserving the integrity
of the text.
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3.2.4 Annotation

Adding explanatory notes, glosses, and references that clarify obscure words,
technical terms, cultural allusions, or intertextual references. Annotations
bridge the gap between the original context and the modern reader’s
understanding.

3.2.5 Contextualization

Situating the text within its historical, geographical, cultural, and intellectual
framework. This involves recognizing its place in broader traditions, schools of
thought, or genres, and understanding the desa—kala—patra (place—time—audience)
factors that shape its composition.

3.2.6 Comparative Study

Analysing the manuscript alongside related texts within the same tradition or
across traditions. Comparative work may highlight influences, shared motifs,
divergent interpretations, or parallel developments in different cultural
milieus.

3.2.7 Publication

Preparing a scholarly edition that integrates the critical text, apparatus,
annotations, translations, and interpretive essays. Publication makes the
decoded manuscript available to both academic audiences and, where
appropriate, the wider public.

3.2.8 Dissemination

Sharing the outcomes of decoding through lectures, workshops, research
articles/dissertations, online repositories, exhibitions, and educational
resources. Dissemination ensures that the recovered knowledge re-enters the
living stream of the IKS and contributes to contemporary intellectual life.

Genre-wise Decoding of Manuscripts

Decoding manuscripts is not a uniform process but one that varies according
to the genre of the text being studied. Each genre presents specific challenges
in transliteration and interpretation, requiring different skills, peer review
mechanisms, and integration of sources. The following subsections outline
these genre-specific considerations.
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3.3.1 Creative / Literary Texts

Manuscripts of gadya, padya, campii, nataka, and other kavya categories
are rich in stylistic ornamentation but pose unique decoding challenges. The
ambiguity of poetic meters, deliberate wordplay, and intertextual allusions
often require the editor to be both philologist and literary critic. Even minor
scribal errors—such as confusion between similar letters—can disturb the
rhythm of a verse or obscure a pun. Critical editions of such texts must
therefore go beyond mechanical reproduction, demanding a sensitivity to
aesthetics, prosody, and the literary conventions of the period.

3.3.2 Sastra Texts

Decoding sastra manuscripts—whether on grammar, logic, poetics,
astronomy, medicine, or dharmasastra—requires subject expertise in addition
to linguistic competence. These works are typically technical, dense, and
replete with terminological precision. A single misread syllable can alter the
interpretation of a grammatical rule, a medical formulation, or an astronomical
calculation. Transliteration in this genre requires deep familiarity with technical
vocabulary, while interpretation requires comparison with parallel traditions,
commentaries, and existing critical editions. Hence, collaboration between
linguists, domain specialists, and historians of science is indispensable in
editing sastra manuscripts.

3.3.3 Mystic / Esoteric Texts

Manuscripts on mantra, tantra, yoga, alchemy, and occult practices often
circulate in fragmentary or secretive traditions. Their transmission history
is marked by intentional obscurity, characterized by cryptic language, coded
diagrams, or symbolic abbreviations. Decoding such texts demands more
than philology; it requires knowledge of ritual practice, esoteric symbolism,
and sometimes even oral traditions of recitation or initiation. Moreover,
these texts often vary drastically between manuscripts, reflecting localized or
sectarian innovations. Peer review here must include practitioners or scholars
conversant with esoteric traditions.

3.3.4 Religious Practice Texts

Ritual manuals (paddhatis), stotras, pija-vidhi texts, and vrata-kathas are
often preserved in manuscripts intended for functional rather than literary
use. This means they are prone to scribal simplifications, omissions, or
adaptations to local customs and practices. Decoding such texts requires
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recognizing the interplay between the normative scriptural tradition and its
lived ritual application. Transliteration and translation must therefore be
handled with care, distinguishing between local variations and Pan-Indian
conventions. Integrating multiple manuscripts helps recover not only the
“text” as an abstract entity but also the diverse ways in which it was performed
and transmitted in practice.

3.3.5 Biographical and Historical Texts

Genres such as vamsavali (genealogies), sthala-purana (local legends),
rajacaritra (royal chronicles), and jivanacarita (biographies of saints,
scholars, or rulers) are valuable historical sources, but they also raise distinctive
critical issues. These manuscripts often mix fact with myth, chronological
records with hagiographical embellishments. Decoding them involves
historical analysis to verify dates and events, as well as comparative work
across multiple manuscripts to detect interpolations. In these cases, the critical
edition does not aim only to recover the author’s original text but also to map
layers of historical memory, editorial accretions, and regional perspectives
preserved in different versions.

3.3.6 Peer Review Mechanisms

Decoding is prone to human error at every stage, from misreading damaged
letters to mistranslating obscure terms. A structured peer review process is
therefore indispensable. Peer review of transcriptions helps verify paleographic
accuracy, while review of transliterations ensures that the transfer across scripts
remains consistent and intelligible. Similarly, translations and annotations
must be reviewed by subject experts, as mastery of language alone may not be
sufficient without contextual knowledge. Peer review, in this sense, serves as
a safeguard against personal bias or oversight, allowing the scholarly community,
rather than a single individual, to determine what constitutes a “published” or
reliable version of a text.

Problems in Decoding Manuscripts

3.4.1 Material and Physical Challenges

Physical Deterioration

Manuscripts on palm leaf, birch bark, or handmade paper are highly
perishable. Natural ageing, ink fading, brittleness, insect damage, and fungal
growth gradually erase content, often beyond recovery.
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lllegible Handwriting

Individual scribal styles, dense ligatures, faded ink, and multiple recopying
layers often make manuscripts hard to read even for experts.

Obsolete Scripts

Scripts such as Sarada, Grantha, and Modi are no longer in general use, and
few specialists remain to read them, leaving large portions of manuscripts
inaccessible.

Missing Portions

Tears, decay, or incomplete transcription have resulted in missing folios.
These losses disrupt continuity, compelling scholars to engage in speculative
reconstruction.

Scribal Errors

Copying mistakes, such as omissions, duplications, and transpositions, became
embedded in traditions, complicating the establishment of critical editions.

Digitization Causing Physical Harm

Improper digitization techniques—such as untrained handling, harsh lighting, or
lamination—can sometimes cause irreversible damage to fragile folios.

3.4.2 Linguistic and Interpretive Challenges

Language Barriers

Texts employ classical languages, medieval vernaculars, or mixed registers,
necessitating a profound understanding of both cultural and linguistic contexts.
Without this, accurate interpretation is difficult.

Misinterpretation

Inadequate contextual or historicalunderstanding often leads tomistranslations,
which distort meaning and misrepresent traditions.

Lack of Standardization

Historical manuscripts exhibit fluid orthography, inconsistent sandhi, and the
absence of punctuation, resulting in multiple possible readings.

Untranslated Manuscripts and Prioritization Issues

Large portions of manuscripts remain untranslated, with no systematic
framework for prioritization. This leaves significant cultural texts unexplored.
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Cultural Sensitivities in Preservation

For many communities, manuscripts are sacred objects. Digitization or
removal from temples can be seen as intrusive unless approached with cultural
sensitivity.

3.4.3 Infrastructural and Institutional Challenges

Inadequate Cataloguing

Many collections are poorly catalogued, outdated, or inaccessible, making it
difficult for scholars to locate and study manuscripts.

Limited Access

Institutional restrictions, fragile conditions, and remote or dispersed
repositories create serious barriers to scholarly access.

Weak Institutional Practices and Infrastructure Gaps

Lack of conservation policies, inadequate climate control, and the use of
harmful chemical treatments expose manuscripts to further deterioration.

Underfunding and Limited Interdisciplinary Collaboration

Preservation requires collaboration among linguists, historians, and technologists;
however, inadequate funding and poor cooperation often hinder its effectiveness.

3.4.4 Technological and Resource Challenges

Poor Digitization Quality
Low-resolution scans, colour distortion, and incomplete imaging reduce the
scholarly value of digitized manuscripts.

Resource Constraints

Preservation and digitization require sustained funding, trained staff, and adequate
infrastructure, but institutions often lack these essential resources.

Lack of Expertise

The number of trained manuscriptologists, palacographers, and codicologists
is declining, risking the loss of critical interpretive skills.

Fragmentation of Sources

Manuscripts of a single work are scattered across archives, libraries, and
private collections, often spanning multiple countries, making integration and
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comparative study challenging.

Solutions for Manuscript Preservation and Decoding

3.5.1 Physical Preservation and Institutional Support

Conservation Techniques

Preventive conservation measures such as climate-controlled storage, pest
management, and careful handling protocols are essential. Advanced methods,
such as deacidification, oiling palm-leaf folios, and the use of specialized housing
materials, can slow down deterioration.

Funding and Institutional Support

Sustained funding through grants, fellowships, and infrastructure investment
strengthens long-term preservation and study.

Expert Collaboration

Decoding benefits from interdisciplinary collaboration—historians, linguists,
scientists, technologists, and community custodians working together.

3.5.2 Decoding and Scholarly Methods

Palaeographic Analysis

A systematic study of historical scripts enables the accurate identification of letter
forms and orthographic conventions, which in turn helps to date manuscripts and

determine their provenance. Script databases can accelerate decoding efforts.

Script Training Programs

Regular training in ancient and medieval scripts (Sdrada, Grantha, Modi,
Nagari, etc.) ensures the intergenerational transfer of palacographic expertise.

Linguistic Research

Comprehensive studies of classical and regional languages facilitate translation
and interpretation, enabling the reliable reconstruction of meaning.

Critical Edition Methods

Collating multiple copies of the same work helps reconstruct authoritative
versions, identify scribal errors, and restore missing portions.
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Cross-Referencing Manuscripts

Using parallel manuscripts, commentaries, and related texts provides a
broader base for interpreting difficult or damaged passages.

3.5.3 Cataloguing and Access

Standard Cataloguing Protocols

Centralized and recognized cataloguing standards should be adopted, with
digital catalogues that are searchable, interoperable, and regularly updated.

Improved Archival Access

Greater public and scholarly access through reading rooms, exhibitions, and
digital platforms democratizes manuscript research.

Searchable and Accessible Texts

Structured encoding (e.g., TEI) ensures manuscripts are not image-only but
fully searchable and analyzable.

3.5.4 Technological Innovations

Advanced Imaging Technologies

High-resolution imaging, multispectral photography, and scanning reveal
faded or hidden text, allowing for non-invasive study.

Use of AI and OCR Tools

Al and OCR adapted for Indic scripts can automate transcription and improve
recognition accuracy when trained on historical samples.

OCR Development

Beyond Devanagari, OCR tools should be developed for scripts like Sarada
and Grantha.

Al and Machine Learning Applications

ML and AI may be used to enhance accuracy and efficiency in manuscript
decoding.

Handling Complex Manuscript Structures

Future technologies must faithfully capture illustrations, marginal notes, and
layered annotations.
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Advancement of Digital Tools

Specialized tools for transcription, transliteration, annotation, and preservation
should be developed and integrated.

Decoding Manuscripts: Standards to be Followed

The process of decoding manuscripts demands adherence to international and
national standards to ensure accuracy, interoperability, and long-term usability
of the transcribed and digitized content. Standards such as Unicode provide a
universal character encoding system that enables the representation of diverse
scripts, diacritical marks, and special symbols found in Indian manuscripts,
thereby making texts accessible across various platforms and technologies.
The Text Encoding Initiative (TEI) provides a comprehensive framework for
representing the structural, semantic, and interpretive features of texts, enabling the
detailed markup of variations, corrections, commentaries, and annotations
essential in manuscript studies. Similarly, the International Image Interoperability
Framework (IIIF) standards facilitate the sharing, comparison, and collaborative
research of high-resolution images, while OCR/HTR standards (Optical Character

Recognition/Handwritten Text Recognition) align with machine-learning
models for script-specific decoding. Following these standards ensures that
transcription, encoding, and digital preservation of manuscripts not only
remain faithful to the original but also integrate seamlessly into global digital
knowledge networks. Establishing such consistency is essential for scholarly
collaboration, sustainability, and future-proofing the manuscript heritage.

Insights from IKS for Textual Interpretation

Bharata has a rich linguistic tradition, and the principles of the IKS help
provide valuable insights for textual interpretation. They highlight how
indigenous methods of understanding words and meanings, structure, and
context can illuminate the decoding of manuscripts and scripts.

The Central Role of Hermeneutics in Decoding Scripts and Manuscripts
“lipidarsanam sabdasmrtim janayitva sabdabodham prayojayatiti”

(Tarkasangraha-balapriya-vyakhya by Sriramanujatatacarya)

This statement mentions that the mere sight of written letters (lipidarsana)
generates remembrance of words (sabdasmrti), which in turn produces
verbal cognition (sabdabodha). It emphasizes that writing is not an end in
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itself but a means to meaning, whether through oral expression or silent
reading®®. Sabdabodha is therefore central to the decoding process, as it
connects visible symbols to intelligible knowledge. In manuscript traditions,
accurate recognition of letters only gains value when it leads to correct
comprehension. This underscores the role of grammar, oral tradition, and
memory in interpreting texts. Without sabdabodha, even perfectly preserved
scripts remain lifeless. Thus, for both traditional scholarship and modern
technologies like OCR and transliteration, the ultimate aim must be enabling
sabdabodha — the actual understanding of meaning from the script.?

Again, through different pramanas (means of valid knowledge), a person acquires
understanding of reality. However, this knowledge remains internal until it
is expressed. To share it with others, the knower encodes it into language,
shaping thought into words and script. For the hearer or reader, mere exposure
to words is not enough—the decoding process must culminate in sabdabodha,
where the intended meaning is grasped as a unified whole. Thus, pramana
provides the foundation of knowledge, language provides the medium of its
transmission, and sabdabodha ensures its proper reception.

The above-mentioned points are summarised in the following diagram-

22 When a person reads silently, the eyes perceive written symbols (/ip-
idarsana), which are instantly mapped onto their corresponding sounds and
meanings in the mind. Though there is no outward voice, the brain simulates
inner speech—engaging the same cognitive pathways as oral recitation. This
inner articulation activates memory, imagination, and comprehension, allow-
ing the reader to grasp concepts, relate them to prior knowledge (sabdasmrti),
and form new insights. Silent reading thus transforms visual signs into mental
sound and sense, enabling knowledge acquisition (s@bdabodha) without au-
dible expression. In this way, script empowers both external communication
through recitation and internal cognition through silent engagement.

23 Also see the Sopajriavrtti, where it is stated: “padajiianam tu karanam
dvaram tatra padarthadhih, sabdabodhaphalam tatra saktidhih sahacarini.”
This means that knowledge of words serves only as an instrument and gate-
way to their referents, while the true outcome lies in s@bdabodha—the com-
prehension of sentence-meaning accompanied by awareness of its semantic
power. In the context of manuscript studies, this indicates that mere identi-
fication of words or letters is insufficient; authentic interpretation requires
moving beyond word-level recognition to grasp the intended meaning.
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The Concept of Text and Manuscript in the Jati—Vyakti Framework

The distinction between text and manuscript lies at the heart of textual
interpretation. This can be expressed in terms of jati (type) and vyakti (token)
distinction found in the s@stras of IKS. While the text represents the intellectual
composition intended by the author, the manuscript is its material witness,
shaped by historical processes of transmission and preservation. Philosophical
categories such as jati and vyakti provide a refined lens for understanding how
multiple manuscript copies, which can be called vyakti, embody but never fully
exhaust the underlying text, which can be viewed as jati. Recognizing this
distinction allows scholars to approach manuscripts not as final authorities
but as gateways to reconstructing the archetypal composition.

4.2.1 Concept of Text and a Manuscript

In textual criticism, a fundamental distinction is made between the fext and
the manuscript. The text refers to the intellectual content or composition
as envisaged by the original author, while the manuscript is a particular
material instantiation of that text, copied, transmitted, and preserved in
palm leaves, birch bark, paper, or digital form. A manuscript may faithfully
preserve, partially distort, or substantially alter the author’s words through
scribal errors, interpolations, omissions, or regionally conditioned variations.
Hence, decoding a manuscript requires disentangling the author’s intended
composition from its specific written embodiment. While manuscripts are the
only vehicles through which ancient written texts survive, they are not the
texts themselves, but witnesses to them.
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4.2.2 Problem of Jati and Vyakti (Type and Token)

Bharatiya philosophical categories of jati (universal/type) and vyakti
(particular/token) illuminate the challenge of textual criticism. The text
may be conceived as a jati—a universal entity that transcends any one
manuscript—while every manuscript copy is a vyakti, a token instantiation of
that universal. No single manuscript may perfectly embody the text, but each
provides a partial and historically conditioned access to it. Variants among
manuscripts thus represent different vyaktis of the same jati. The task of the
critic is to compare, classify, and collate these vyaktis in order to approximate
the underlying jati, the archetypal text intended by the author. This theoretical
framing clarifies why textual criticism does not treat manuscripts as ends in
themselves, but as evidence to reconstruct the type that they imperfectly
manifest.

4.2.3 Properties of Text and Manuscripts

Texts and manuscripts differ in their properties. The fext is abstract, stable
in principle, and tied to authorial intention. It is an intellectual construct that
does not perish with the loss of a single manuscript but remains potentially
retrievable through other copies or traditions. The manuscript, by contrast,
is concrete, material, and historically situated, subject to wear, loss, scribal
intervention, and linguistic evolution. Its properties include orthography,
scribal notations, marginalia, post-colophons, and local linguistic idioms—
all of which may illuminate the context of transmission but can also obscure
the authorial text. Thus, the textual editor must weigh both the reliability of
the manuscript witness and the nature of textual variation. Through processes
like recension, stemmatic analysis, and emendation, textual criticism attempts
to move from the multiplicity of vyaktis to the unity of the jati, producing a
critical or comprehensive edition. Critical Edition is that which approximates,
as closely as possible, the author’s original composition.

4.2.4 Problem of Published or Unpublished

In the field of manuscript studies and textual criticism, the distinction between
“published” and “unpublished” is not as straightforward as it appears. A text
as an intellectual entity (jati) may be well known, cited, and commented
upon, yet its surviving manuscripts (vyakti) may remain unpublished or only
partially edited. Conversely, a single manuscript may be printed in a facsimile
edition, yet that does not guarantee that the zext it embodies has been critically/
comprehensively established or truly “published” in the scholarly sense. The
act of publication, therefore, lies not merely in printing or digital reproduction

207



but in the scholarly process of transcription, transliteration, collation, and
critical editing that aims to approximate the author’s original composition.
Without such critical engagement, even a “published” manuscript may still
conceal more than it reveals.

1.1.5. Who Decides if a Manuscript is Published?

The question of who decides whether a manuscript is considered published
reflects a deeper methodological problem. Publishers, libraries, or digital
archives may classify a manuscript as “published” once it is made available
in print or online, but from the perspective of textual criticism, such a label is
provisional. For scholars, true publication is achieved only when the fext has
been critically reconstructed through the comparison of multiple manuscripts,
the correction of errors, and the contextual interpretation. Thus, while the
availability of a manuscript reproduction may be decided by institutions, its
status as a “published text” must ultimately be determined by the community
of scholars who evaluate whether the critical apparatus adequately represents
the underlying jati rather than a single vyakti.

4.2.6 Prakrtadhvani and Vaikrtadhvani in Textual Transmission

When a scribe writes a manuscript, there is a component of attribute that
distinguishes one manuscript from another, such as handwriting style,
orthography, or regional idiom. In textual criticism, these attributes must be
carefully separated to approximate the author’s intended text.>* This can be
expressed in the terminology of IKS through the distinction made between
prakrtadhvani and vaikrtadhvani. Vaikhari, when articulated by a person,
has a component of prakrtadhvani, representing the natural quality of sound, and
vaikrtadhvani, representing incidental distortion.

4.2.7 Manuscript Integration Platforms

A recurring problem is the fragmentation of manuscript traditions. A text
may survive in dozens of manuscripts scattered across libraries, temples,
or private collections. Without integration, scholars often work in isolation
on partial evidence, producing incomplete or conflicting editions. Digital
platforms that unite scattered holdings can address this problem by enabling
comparison across manuscripts, supporting cross-referencing of variants, and
24 The same principle applies in modern domains: speech recognition
systems filter natural variations and distortions to capture intended words,
while OCR must distinguish script features from errors caused by degrada-
tion or noise.
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reconstructing complete transmission histories. Such integration helps resolve
the jati—vyakti tension: the platform enables the collation of many vyaktis in
pursuit of the underlying jati.

Semantic Keys from Sastra for Interpreting Manuscripts

Traditional sastras—particularly Vyakarana, Mimamsa, and Alankarasastra—
provide a sophisticated semantic framework for decoding manuscripts.

The principles of samyoga (conjunction) and viprayoga (separation)
highlight how the joining or splitting of letters and words—whether through
sandhi or ligatures—can alter meaning, and in manuscripts, any misjoining
or break in script may distort sense. Similarly, sahacarya (association) and
virodhita (opposition) remind us that the meaning of a passage depends
on the compatibility or contrast of neighboring terms, making contextual
co-occurrence crucial in decoding. Broader factors such as artha (sense),
prakarana (context), linga (semantic indicators), and sSabdasya anyasya
samnidhih (the presence of other words) serve as interpretive guides
whenever expressions are ambiguous or polysemous. To ensure coherence,
samarthya (syntactic and semantic fitness) must be respected, while auciti
(propriety or aptness) ensures that meaning aligns with cultural and stylistic
appropriateness. Moreover, context is shaped by desa (place), kala (time),
and vyakti (the speaker or subject), all of which influence the nuance of
expression. Finally, svaradayah (intonation, accents, and phonetic features)
are especially significant in Vedic and poetic texts, where pitch and sound
modulations affect meaning. Taken together, these categories constitute
a hermeneutic toolkit—semantic keys that guide the scholar in decoding
manuscripts faithfully beyond mere transcription.”” By integrating these
interpretive tools, scholars can move beyond mechanical transcription to
authentic understanding, ensuring that the cultural and intellectual depth of
the manuscript tradition is preserved in its decoded form.

In Nyayasiddhantamuktavalr, it is explained that the grasp of meaning
(Saktigraha) does not arise in a vacuum but through multiple sources of
semantic orientation. The elders (vrddhah), i.e. authoritative teachers, state
that it comes from grammar (vyakarana), analogy (upamana), lexicons
(kosa), reliable statements (aptavakya), and also from common worldly
usage (vyavahara). Furthermore, comprehension develops from the
remainder of a sentence (vakyasya Sesa), from explanatory commentary or
25 samyogo viprayogas ca sahacaryam virodhita /arthah prakaranam
lingam sabdasya anyasya samnidhih // samarthyam auciti desah kalo vyaktih
svardadayah / sabdarthasya anavacchede visesasmrtihetavah//
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clarification (vivrti), and from the contextual proximity of established words
(sannidhyatah siddhapadasya). In the context of decoding manuscripts, this
principle underscores that understanding a doubtful or obscure word depends
on cross-verification through grammar, comparison, dictionary support,
trusted textual tradition, and practical usage. When words are damaged, rare,
or contextually ambiguous, meaning must be reconstructed by attending to
sentence completion, scholastic explanations, and the association with already
intelligible words. 2

The Role of Prakarana (Context)

In the process of context-based textual determination, not only knowledge
of individual letters but also familiarity with the technical terminology of
disciplines such as astrology and medicine, metrical patterns, numerical
systems, and the principles of sandhi and samdsa is essential. At times, a word
or phrase may admit more than one reading, both of which are grammatically
and metrically valid, yet yield very different meanings. For example,

1. mirkhahaste na datavyam (“knowledge should not be given into
the hands of a fool”’) and

2. mirkhahastena datavyam (“it should be given by the hand of a
fool”)

Here, both transcriptions are linguistically correct, but the intended sense
is determined only by the context. For traditional scholars, such cases did
not pose a difficulty, as the surrounding subject matter guided interpretation.
However, for modern transcription into standardized scripts—where the
concept of spacing and word division was not always clear in the original
manuscripts—these variations may create puzzles.

In manuscript decoding, knowledge of sabda-artha (semantic awareness)
is as essential as script literacy. Words formed through sandhi, samasa
(compounds), bhiitsankhya encoding (word-number system), and other means
often present multiple interpretative possibilities. If the scribe relies only on
the visible spacing or breaks between words, unintended meanings may arise.
Hence, the transcription must be guided by contextual appropriateness rather
than surface segmentation. Similarly, a correct understanding of chandas
and technical terminology is vital for establishing the suddhapatha (accurate
reading). Where variant readings exist, the one consistent with the overall
26 saktigraham vyakaranopamanakosaptavakyad vyavaharatas ca/
vakyasya Sesad vivrter vadanti sannikidhyatah siddhapadasya vrddhah//
(Nyayasiddhantamuktavali)
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prakarana (subject matter) should be preferred.

Use of Bharatiya Traditions for Textual Criticism

The manuscripts embody the living tradition of knowledge, enriched through
commentaries, marginal notes, scholastic refinements, and regional variations,
showing how ideas were continuously debated, tested, and reshaped across
generations. Their distinctive knowledge organization—through bhdasya,
vyakhya, tika, tippana, tuptika, panjika, and further sub-commentaries—along
with translations into diverse languages, stands as an unparalleled intellectual
tradition in human history. This unique tradition aids in manuscript research by
identifying the version of the text that was available to the commentator at the time
the commentaries or regional language translation was composed.

Enhancing Textual Clarity with Traditional and Modern Marks

The use of modern symbols and concepts has played a crucial role in the
standardization of language, particularly through the influence of scripts. Different
marks used in writing make meanings clearer. In various scripts, especially
in Vedic texts, specific marks were used to indicate vowels, such as udatta,
svarita, dirghasvarita, jihvamiiliva, upadhmaniya, nasikya, as well as other
branch-specific signs. Punctuation marks such as the virama [1] (full stop)
and the yugala-virama [11] (double-full stop for the end of a sloka) were also
naturally found in these scripts. These marks help in understanding sentence
divisions, thematic divisions, the completion of verses etc. In some scripts, rare
marks such as the avagraha [s] and other sastra-specific markers were also
available—for example, special notations in Sargitasastra (musical symbols
for svara and tala), in Jyotisa (astronomical and astrological symbols for
planets and zodiac signs), and in Ganita (mathematical symbols for numbers,
operations, and fractions).

In addition to the symbols found in a manuscript, modern punctuation marks become
necessary in transliteration and transcription to make texts more legible and human-
readable, clarify sentences, define grammatical structures, divide or emphasize
meanings, and indicate relationships between ideas. These include Comma
“.” (alpavirama),Semicolon®;” (ardhavirama),Colon*:” (dviprana),Question
Mark “?” (prasnavicaka-cihna), Exclamation Mark “!” (vismayadibodhaka
/  ascarya-cihna), Apostrophe “““‘ (uddharana), Quotation Marks
“ " (uddharana cihna), Parentheses “()” (kostaka), Square Brackets
“I 17 (samacatura-kosthaka), Ellipsis  “...” (viramabindu), ~Hyphen
“- (yojaka cihna), Slash ““/” (tiryak cihna), Underscore “ ” (adhorekha),

Caret “*” (patha sampddana prayukta), Asterisk “*” (taraka) etc.
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Along with punctuation and other marks, concepts such as space “ “ (avakasa)
are also indispensable for accurate transliteration and reading of texts. The
concept of avakasa is rare in traditional manuscripts, where words were often
written continuously without clear separation. The absence of proper spacing
creates significant challenges in transliteration, as illustrated by the following
example.

saradam varadam vande prasannavadanam subham/

vidyam buddhim tatha jianam natebhyo dehi vatsale//

(I bow to Sarada, O dear one, the gracious giver of boons, whose
face is serene and auspicious; bestow knowledge, intellect, and
wisdom upon those who bow before You.)

Here, the last pada of this verse “na tebhyo dehi vatsale” can be transcribed
in multiple ways:

1. natebhyodehivatsale—(a continuous script as seen in the manuscript
without any spaces, making it difficult to parse the individual
words.)

2. natebhyo dehivatsale—(apossible segmented reading, meaning ‘O
dear one, do not give to them,” where ‘na’ functions as a negation,
though unintended in this context.)

3. natebhyo dehi vatsale — a correct segmentation, meaning “Give
to the bowed ones, O dear one,” where ‘nata’ is read as “bowed”,
demonstrating a semantic shift caused by the absence of space.

These examples illustrate how spacing (avakasa) in transliteration directly
affects grammatical parsing and semantic interpretation. Manuscripts often
lack clear spaces, so proper segmentation is essential to preserve meaning.
Even a small space—or its absence—can completely alter the reading,
highlighting the critical role of avakasa in modern textual transcription.

Manuscripts and the Living Tradition of IKS

Manuscripts serve as vital pathways to the IKS because they preserve,
transmit, and contextualize the intellectual, spiritual, and cultural traditions
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of Bharata across millennia. They hold within them the accumulated wisdom
of diverse fields, providing not only the content of knowledge but also
insights into the methods of learning, interpretation, and dissemination. As
physical repositories of knowledge, manuscripts reveal the material culture of
writing—scripts, calligraphy, ornamentation, and preservation techniques—
opening windows into the social, cultural, and institutional practices of their
times.

Conclusion

Each manuscript holds within it the echoes of oral traditions, the precision
of grammar, and the depth of philosophical insight, encoded through
intricate scripts and preserved across centuries. The process of decoding is,
therefore, both a scholarly pursuit and a civilizational responsibility—one
that transforms dormant texts into living wisdom, relevant to contemporary
thought and future innovation.

“bhityat bharatapankajam kalimala-pradhvamsi nah sreyase”

(May the bharatapankaja, which destroys the impurities of the
Kali age, flourish once again for our well-being (or ultimate good).

(Just as a lotus emerges unsullied from the mud, Bharata shall rise again—
rooted in its ancient knowledge and radiant with wisdom for the world. The
very name Bharata (bhasi ratam prapnoti iti bharatam) implies “that which
is devoted to brilliance or knowledge.” In this light, “SpEmvraq” symbolizes
the reawakening of Bharata as Visvaguru—a guiding light for the world, not
through dominance, but through the shared wealth of its timeless intellectual
and spiritual traditions. Manuscripts in philosophy, science, art etc.—once the
lifeblood of Bharata’s flourishing—now serve as pathways for its resurgence
through knowledge.)
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Manuscript as a Tool to Cultural Diplomacy

Manuscripts stand as timeless witnesses to India’s civilizational journey,
inscribed in diverse Languages, Scripts, and disciplines. They embody not
just the written word but the very essence of India’s cultural and intellectual
wealth. Manuscript knowledge has traveled across regions and generations
in two interwoven forms: as lipi-bhasa setu—the bridge of scripts and
translations —and as jiana-dharohara, the treasure of content, such as the
Indian epic Ramayana and the Buddha Dhamma, which have shaped global
thought, culture, and practice.

With millions of manuscripts scattered across the globe in temples, mutts,
libraries, and private collections, India safeguards the world’s largest reservoir
of written wisdom spanning Philosophy, Science, Medicine, Mathematics,
Art, and Spirituality.

By weaving the manuscript tradition into international engagements, India
can foster cultural affinity and mutual respect, building connections that
transcend borders and ideologies. In this way, Manuscripts become more
than repositories of knowledge; they become instruments of global harmony,
carrying forward India’s eternal message of Vasudhaiva Kutumbakam - “‘the
world is one family.”

1. India’s Place in the Global Knowledge Tradition

For centuries, Manuscripts have been India’s cultural ambassadors, translated
and transmitted across cultures, and have long served as cultural bridges. The
origin of diverse languages and scripts across Asia, for instance, Sinhalese in
Sri Lanka, Tibetan in the Himalayas, and various other scripts that influenced
the world, reflects India’s profound Bhartiya gyan contribution, demonstrating
how its intellectual and literary traditions shaped civilizations far beyond its
borders.

Sanskrit treatises on Mathematics and Astronomy influenced developments
in algebra and trigonometry across Europe, sometimes directly through
translated manuscripts. British and German universities, in particular, built
“Orientalist” scholarship and even their reputational foundations based on
the study of Indian manuscripts such as the Upanisads, sitras, and scientific
works.

The Rigveda, translated into English by Max Miiller, opened the wisdom of
the Vedic hymns to the Western world, laying the foundation for comparative
religionand Indology. Similarly, the Paricatantra, Sukasapatati, and Kalidasa s
Abhijnanasakuntalam, among many others, have been rendered into various
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foreign languages, stirring admiration in literary circles worldwide and
influencing thinkers, scholars, poets, philosophers, and travelers. Such works
serve as a testament to the influence of Indian manuscripts on global literary
and intellectual discourse.

Yet, the dispersal of manuscripts tells a complex story. Many Indian
manuscripts have been traced abroad- some through scholarly exchange and
cultural curiosity, others illicitly transferred, sold, or smuggled. Yet wherever
they reside, they continue to act as silent ambassadors of India’s knowledge
systems, influencing societies far beyond their place of origin.

2. Institutionalize Manuscript-Centric Cultural Diplomacy

Manuscripts need to be recognized as strategic instruments of soft power
within India’s cultural diplomacy framework. Currently, manuscript-related
initiatives remain fragmented, i.e., they are limited to occasional exhibitions,
academic conferences, or individual collaborations. To unlock their full
potential, a dedicated national programme should be established under the
Ministry of External Affairs in partnership with the Ministry of Culture,
ICCR, and the National Mission for Manuscripts.

Such a programme can:

e Integrate manuscripts into bilateral and multilateral cultural
agreements.

e Establish manuscript exchange fellowships for Scholars and
Conservators.

e Create cultural centres abroad that display Manuscripts as symbols of
India’s knowledge tradition.

e Leverage digitization projects for global visibility while safeguarding
fragile originals.

e This Institutionalization ensures continuity, coordination, and a clear
roadmap, transforming manuscripts from passive heritage into active
agents of international engagement.

3. Global Exhibitions and Cultural Showcases

International exhibitions can act as cultural windows into India’s intellectual
legacy. Manuscripts curated thematically—on Ayurveda, Astronomy,
Buddhist Philosophy and Psychology, Mathematics, classical literature, and
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many more — can speak directly to contemporary global concerns, such as
health, sustainability, peace, and ethics.

Partnerships with Global Institutions: Collaborations with the
British Library, Library of Congress, and Asian manuscript repositories
can make India’s collections accessible worldwide.

Traveling Exhibitions: Manuscripts showcased in major world
capitals would deepen cultural ties and showcase India’s civilizational
depth.

Digital Showcases: High-quality digital curation and immersive
technologies exhibitions would democratize access, reaching
audiences who cannot visit physical displays.

By aligning these initiatives with forums like G20 cultural platforms, India
positions its manuscript heritage not only as a national treasure but as a shared
global legacy, reinforcing its role as a thought leader in culture, knowledge,
and diplomacy.

4. Facilitate Global Academic and Research Collaboration

Manuscripts thrive not just in preservation but in reinterpretation and renewal.
By fostering global academic and creative collaborations, India can ensure
that its manuscripts remain relevant to the evolving intellectual and cultural
landscape.
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Joint Research and Translation Projects: Scholars across the globe
can collaborate on editing, diplomatic and critical editions, translations
into other scripts and languages, and contextualizing manuscripts,
making ancient knowledge accessible in contemporary languages.

Creative Reinterpretations: Manuscripts can inspire theatre
productions, films, digital storytelling, and artistic projects that
resonate with modern audiences.

For example, epics and dramas preserved in manuscripts can be
reimagined for global cinema or theatre.

Academic Networks: Collaborating with Universities, Repositories,
Schools and establishing International Manuscript Chairs, Summer
Schools, and Exchange Programmes can position India as the hub for
Manuscript Studies.

Launch International Fellowships and Scholarships



Fellowships and scholarships dedicated to manuscript studies can serve as
powerful instruments of cultural diplomacy by drawing global scholars,
psychologists, linguists, and artists into India’s intellectual orbit.

Global Engagement: Fellowships invite and encourage National and
International Scholars, Psychologists, Linguists, Artists, and those
from various other disciplines to study India’s Manuscript Heritage,
creating direct avenues of cultural and intellectual exchange.

Contemporary Relevance: Research themes can be designed
around issues of global concern. Such as mental well-being, ethics,
sustainability, and intercultural harmony, demonstrating how ancient
wisdom addresses modern challenges.

Decoding and Translation: Projects can focus on decoding
manuscripts and translating them into Indian languages and scripts,
making knowledge accessible to wider audiences while preserving
linguistic diversity.

Short- and Long-Term Projects: Both quick-impact and in-depth
research projects can be supported, generating international recognition
for India’s manuscripts and sustaining scholarly engagement over
time.

Fellowship Networks: Building global fellowship ties, including
visiting fellowship programs, creates lasting academic and cultural
bridges. Scholars return as cultural ambassadors, carrying India’s
wisdom traditions back to their own societies.

Soft Power Diplomacy: These initiatives foster goodwill, respect,
and long-term intellectual partnerships, positioning India as a hub
of manuscript studies and a global center of holistic knowledge and
civilizational dialogue.

Declare and Promote a Global ‘India Manuscript Day’

Celebrating manuscripts on Guru Purnima Day symbolizes India’s
rich cultural and intellectual heritage.

Spread global awareness about the value of manuscripts across
disciplines and traditions.

Inspire greater participation of scholars, students, and cultural
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7.

enthusiasts in manuscript studies.

Encourage initiatives to decode, translate, and interpret manuscripts
for contemporary relevance.

Build international dialogue and collaboration, positioning manuscripts
as bridges of shared human wisdom.

Strengthen cultural diplomacy by showcasing India’s role as a
custodian of civilizational knowledge.

Leverage Manuscripts in Digital Cultural Diplomacy

By digitizing, curating, and creatively presenting manuscripts, India can
extend its knowledge traditions beyond archives and reach a truly global
audience.

8.

Virtual Exhibitions: Manuscripts can be showcased online with
immersive formats featuring 3D archives, virtual reality tours, and
interactive storytelling will bring ancient manuscripts to life for global
reach.

Accessibility to Multilingual Translations: Making manuscripts
accessible in multiple world languages, as well as decoding them into
Indian languages and scripts under one umbrella, i.e., National Digital
Repository (NDR), fosters inclusivity and broadens participation.

Digital Storytelling: Integrating insights from traditional knowledge
and its practices, such as script learning and writing, into apps,
podcasts, and online learning platforms connects ancient wisdom with
contemporary psychological and ethical debates.

Youth Engagement: By leveraging Al, gamification, and digital media,
manuscripts can capture the imagination of younger generations,
inspiring curiosity and pride in India’s civilizational legacy.

Advance Repatriation and Legal Protection of Manuscripts

Many invaluable manuscripts lie scattered in foreign archives, private
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collections, and institutions. Advancing their repatriation through cultural
diplomacy, international cooperation, and legal frameworks strengthens
India’s role as a responsible custodian of civilizational wisdom.

9.

Repatriation Diplomacy: Engage in dialogue with countries and
institutions to bring home manuscripts of Indian origin, treating them
as cultural treasures and shared heritage.

Legal Mechanisms: Strengthen national and international legal
mechanisms to prevent illicit trade, smuggling, or misappropriation
of manuscripts.

Ethical Collaboration: Promote joint custodianship models,
digitization partnerships, and knowledge-sharing agreements where
physical return is not possible.

Global Awareness: Use forums like UNESCO and cultural diplomacy
platforms to highlight the importance of manuscripts as living
embodiments of human heritage.

Develop Thematic Manuscript Heritage Circuits

India’s ancient centres of learning are living monuments to its civilizational
brilliance. By weaving manuscript repositories into manuscript tours,
these sites become gateways for both domestic and international visitors to
experience India’s intellectual and spiritual heritage.

Highlighting Ancient Universities and Monastic Centres: Establish
circuits connecting Nalanda, Vikramshila, Odantapuri, Sringeri,
Thanjavur, Varanasi, Kashmir, and other hubs of scholarship,
emphasizing their historical role in knowledge creation, preservation,
and transmission.

Integration with Manuscript Repositories: Visitors engage directly
with digitized and physical manuscripts, exploring manuscripts in
Sanskrit, Pali, Tamil, Grantha, and regional scripts, bringing alive the
Pan-Indian knowledge continuum.

Regional cooperation: Multilateral efforts with BIMSTEC, SAARC,
and ASEAN nations emphasize language exchanges, heritage studies,
and the creation of regional research consortia.

Thematic Routes: Manuscript museum on themes such as Buddhist
Philosophy, Classical Arts, Science and Mathematics, Ayurveda, and
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10.

11.

Ethics, connecting manuscripts with tangible cultural sites, temples,
libraries, and museums.

Thematic Manuscript Festivals

Experiential Engagement: Visitors explore manuscripts through
interactive workshops, storytelling sessions, live readings, calligraphy
demonstrations, and traditional performance arts, bringing the
manuscripts to life. For instance, Holi celebrations, as illustrated
in manuscripts, can be recreated through live performances and
Madhubani painting workshops, blending color, tradition, and literary
heritage.

Celebrating Women: Manuscripts often reflect the role, wisdom, and
accomplishments of women in various spheres. Women’s Day-themed
events can highlight these references through readings, discussions,
and exhibitions, celebrating the voices of women preserved in India’s
literary heritage.

Celebrative Collaboration: Schools, universities, research institutes,
and local communities participate, fostering intergenerational
knowledge transfer and cultivating pride in India’s intellectual
legacy.

Expand Educational Diplomacy through Indic Knowledge
Systems

Curricular Integration: Universities and Schools worldwide
incorporate Manuscripts into multidisciplinary curricula, covering
Ayurveda, Yoga, Buddhist Psychology, Classical Literature,
Astronomy, Mathematics, and the Arts.

Align with New Education Policy 2020 and allied policies encourage
multidisciplinary universities, flexible learning paths, and experiential
education rooted in Indic Knowledge Systems (IKS)

Scholarships and Fellowships: India launches international
fellowships and research grants to study manuscripts as streams in



schools/colleges, inviting scholars, students, and practitioners globally
to engage with manuscripts, critical editions, and digitized archives.

Cross-Border Research Collaboration: Joint Programs with
Institutions in Europe, Asia, and the Americas encourage comparative
studies, interdisciplinary projects, and innovations inspired by Indian
knowledge systems, fostering global academic networks.

These networks would not only disseminate knowledge but also integrate
the Scientific and holistic dimensions of Indian thought systems. For
instance, mind management in Buddhism (citta-bhavana) and the balance
of the three gunas in Samkhya are frameworks for addressing modern
challenges, such as stress, anxiety, and societal disharmony.

12. Manuscripts as Living Knowledge: Scientific and Contemporary

Relevance

These manuscripts are intellectual reservoirs that hold the potential
to enrich Contemporary Science, Ecological discourse, Healthcare
Paradigms, Ethical Frameworks, and Interdisciplinary Scholarship.

Consider a few instances:

Bhitkampa Laksana: An early Indic treatise detailing the causes,
precursors, and cyclical patterns of earthquakes, reflecting an
indigenous understanding of natural disasters.

Gajacikitsa: A text on veterinary medicine, particularly the diagnosis
and treatment of elephants, showcasing ancient India’s expertise in
zoology and animal husbandry.

Krsiparisara: Manuscripts offering insights into sustainable
agricultural practices, soil management, seasonal cycles, and crop
rotation.

Khagolasara: A brilliant exposition on astronomical instruments and
celestial measurements, demonstrating the precision and observational
acumen of Indian Astronomers.

Prthvi Laksana: A remarkable treatise detailing the characteristics,
qualities, and energies of the Earth. This manuscript explores
terrestrial signs, geographical classifications, land fertility, and natural
phenomena, offering indigenous models of earth science, geophysics,
and ecological consciousness.

Brahmandabhiigola: A cosmological treatise integrating terrestrial
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geography with celestial mappings, reflecting a holistic Indic
understanding of the universe, Earth’s position within it, and the
interrelation between spatial, spiritual, and natural orders.

In an era marked by complex challenges ranging from environmental
sustainability and health crises to ethical dilemmas and technological
advancements, these manuscripts may offer critical perspectives that can
contribute to holistic and grounded solutions. Their study is not merely
an academic pursuit but a pressing need to revive and integrate India’s
indigenous knowledge systems into modern frameworks.

13. Multinational Manuscript Digitization Projects

e Global Collaboration: Partner with international libraries,
universities, and research institutions to digitize Indian manuscripts.

e Accessibility: Make manuscripts available worldwide for scholars,
students, and the general public through online platforms.

e Subscription Models: Offer access to digitized manuscripts through
institutional and individual subscriptions for universities, research
centers, and libraries globally.

e Collaborative Digitization Grants: Partner with international
institutions on funded projects using digitized manuscripts, attracting
research grants.

e Publication Rights and Licensing: Publish annotated translations,
critical editions, or multimedia content for commercial distribution.

e Manuscript Tour Tie-ins: Link digitized content with thematic
manuscript circuits or heritage tours, promoting paid cultural tourism
packages.

14. Manuscripts as Soft Power in Geopolitical Arenas

India’s manuscript heritage can be a powerful tool in diplomatic relations,
particularly in regions with historical or cultural ties to the country.

e Strengthening ties with Southeast Asia: Manuscripts related to
the Ramayana and Buddhist texts can foster stronger cultural and
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diplomatic bonds with countries like Thailand, Cambodia, Indonesia,
and Myanmar, where these epics are an integral part of their national
identity.

Building bridges with the Middle East and Central Asia: The
shared history of trade and knowledge exchange is documented
in manuscripts. Highlighting these connections can strengthen
contemporary diplomatic relations.

Engagement with the Global South: By collaborating with nations
in Africa and South America on manuscript conservation and
digitization, India can share its expertise and foster a sense of shared
heritage. This positions India as a leader in cultural preservation, not
just for its own history but for the global community.
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Reclaiming India’s Knowledge Legacy Through Manuscript Heritage

Introduction

The world’s greatest collection of rare manuscripts may be found in India.
These manuscripts are a valuable source of the ancient knowledge system of
the country, encompassing literature, mathematics, music, religion, science,
and law, among others. These manuscripts, which were written in a variety
of languages and scripts, offer glimpses of the magnificent Indian cultural
history that dates back several centuries. In this digital era, libraries have
incorporated technologies into their daily services. The libraries are doing
commendable work by digitizing these manuscripts. However, manuscripts
remain a primary source of information. The manuscripts must be preserved
for future utilization, and their safety and accessibility must be ensured. As a
matter of fact, the manuscripts are a great national asset.

Need of Digitization of Manuscripts

1. In the area of data storage, digital technology has revealed a fresh
viewpoint. There are millions of websites on the World Wide Web, and
information gathering, sharing, expression, publication, and research are
now completely integrated into and totally reliant upon the internet. A large
number of libraries at present have shifted to developing digital substitutes
from their existing resources in addition to maintaining and offering access
to ‘born digital material’. Digital information that is standardized, organized,
and readily available on demand is acquired, converted, stored, and provided
through digitization. To prevent the deterioration of manuscripts, it is important
to store them in digital files. Manuscripts must be digital and preserved in
this digital era. Digitization provides a way to preserve their context without
risking damage to the original copies. For digital files of manuscripts, it is
easy to search the database of context and quickly and easily find specific
keywords to save time. Since there is no risk of tearing or fading the original
manuscripts, digitization makes them more accessible to users.

2. The digitization and preservation of manuscripts need some key
components: -

e Rescue: First, rescue the original manuscripts to save the documents’ lives;

e Scanning: Scanning the original physical manuscripts by high-resolution
scanners;

e Image Processing: After scanning, the image is processed to enhance its
quality.
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e Metadata Creation: Metadata is descriptive information about a
document. So, it is searchable by any type of keywords.

e Optical Character Recognition (OCR): OCR is a software that is used
to convert scanned text and images into searchable and editable text.

e Digital Preservation: It involves storing the digital files of manuscripts,
and

e Online Access: It is mode available online through a website or digital
library so that one just can easily access it at anytime, anywhere.

3. However, still, the archiving of manuscripts can face many challenges
and issues, like:

e Lack of standardization: since manuscripts are old documents, there
is a problem with maintaining the standardization of the digitization
of manuscripts. It is difficult to understand spelling, punctuation,
abbreviations, etc..

e Multiple languages: Manuscripts written in many languages and
scripts add further complexity to the archiving process.

e Large Volume Data: Sometimes the manuscripts are so large in size
that they make it difficult to archive.

e Copyright Ownership Issues: Digitization of original documents in
manuscripts raises issues of copyright and ownership.

For security reasons, embedding digital watermarks into digital copies can
help identify and track unauthorized use.

Legal Framework for Digitization

4. The protection of manuscripts in India is addressed through a
combination of legal provisions and dedicated initiatives like the National
Mission of Manuscript (NMN), now known as Gyan Bharatam Mission. The
legal framework includes the Constitution of India, which emphasizes the
preservation of cultural heritage, as well as specific Acts such as the Copyright
Act, 1957, which protects the copyrights of the creator of a particular work,
and the Ancient Monuments and Archaeological Sites and Remains Act,
1958, which, among other things, protects manuscripts.

5. Article 29 of the Constitution of India protects the rights of citizens
to conserve their distinct languages, scripts, or culture. Article 51A (F) makes
it a fundamental duty to value and preserve India’s rich composite culture.
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Copyright/Intellectual Property Rights (IPR) are major legal factors in
digital preservation. Digitization involves copying, which may require rights
clearance, licenses, or statutory exceptions/fair uses to avoid infringement.
While archives often have rights to digitize materials in their possession,
challenges still exist with licensing and preserving ‘born-digital’ content.
Digital Rights Management (DRM) can also pose preservation challenges.
‘Fair Use’ exceptions may apply in certain contexts, and licensing schemes
address issues with untraceable rights holders. Understanding when a work
enters the public domain is crucial, as it can be freely conserved and accessed.
However, it is worth noting that even after copyrights expire, authors may
retain moral rights, such as the right to claim authorship and to prevent the
destruction or mutilation of their work. Apart from provisions contained in
national copyright law, the copyright laws vary globally, which is a factor in
international digitization projects. ‘Orphan works,” however, pose a challenge
in the digitization of works. To overcome it, the creation of a central database
for works where the rights holder is unknown or untraceable is very helpful.
This would allow institutions /individuals to seek licenses after conducting
diligent searches, thereby reducing the risks associated with using such
works. Another step may be required to implement a statutory licensing
mechanism for orphan works, specifically for non-commercial uses, with fair
compensation provisions if the right holder eventually comes forward.

6. Cultural heritage laws and conventions are other important factors
which are must to be followed in digitization projects like UNESCO
convention which aims at protecting and preserving cultural heritage globally
promoting cooperation and encouraging the return of cultural heritage to its
country of origin, UNIDROIT convention which focuses on the restitution of
stolen or illegally exported cultural objects-establishing rules for their return
and promoting ethical standards in cultural heritage management and national
laws of respective countries who have their own law governing the ownership,
export and preservation of cultural heritage including manuscripts- like
India’s own Copyright Act, 1957 which defines the scope of copyright and
exceptions.

Ethical Framework

7. The digitization of culturally sensitive archaeological materials
introduces several ethical concerns that must be addressed to ensure respect
and fairness for the resource communities/individuals, which may include: -
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(i)cultural appropriation and misrepresentation- digitized works can be
misused or misrepresented when taken out of their cultural context. Without
proper guidelines, digital productions may lead to cultural misappropriation,
where elements of a community’s heritage are used in ways that may be
disrespectful or exploitative.

(i1)ownership and control- the issue of who owns and controls digitized
cultural materials 1s complex. Traditional custodians often have specific
protocols and restrictions regarding their cultural heritage. Digitization efforts
must recognize and respect these rights, giving resource communities a role
in the decision-making process and control over how their heritage is shared
and used.

(ii1)) Consent and participation- obtaining informed consent from resource
communities individuals is a fundamental ethical consideration. Digitization
projects should involve these resource communities/individuals from the
outset, ensuring that they have a say in how their cultural materials are
handled, represented, and distributed.

(iv) Cultural Sensitivity and Privacy: Some cultural/religious materials
may be considered sacred or private and may not be suitable for public
dissemination. Ethical digitization practices involve respectfully respecting
these limitations and ensuring that sensitive materials are treated with the
utmost confidentiality. Researchers and institutions must be alert to and adhere
to the cultural protocols, particularly those within, and avoid making them
publicly accessible if it contravenes the wishes of the resource community.

(v) Impact on Community Identity: The digitization and widespread
dissemination of cultural materials can impact the identity and traditions of
source communities. There is a risk that the digital presence of these materials
may overshadow or alter traditional practices. Ethically, digitization projects
should consider the potential effects on community cohesion and cultural
integrity.

8. Fostering ethical dialogue: Adding the above-stated ethical issues
requires ongoing dialogue and collaboration between researchers, institutions,
and resource communities to ensure that digitization efforts are conducted in
a manner that is respectful, equitable, and culturally sensitive.

9. Balancing preservation and access is an important factor, as the legal
and ethical framework for Manuscript conservation and access is designed
to strike a balance between the need to preserve these valuable resources
for future generations and the desire to make them accessible for research,
education, and cultural enrichment. This delicate balance requires careful
consideration of copyright, cultural heritage, and other applicable laws, data
protection, and ethical guidelines. Furthermore, it is essential to adopt best
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practices that foster respect, collaboration, and compliance with applicable
laws.

Review of Relevant Laws in Existence in India and Further Modification/
Amendments Required:

10.  As a matter of fact, India has a robust legal and programmatic
framework. Its distinct manuscript heritage, however, is not well exploited.
There is considerable scope to make our legal framework more foolproof,
effective, and well-equipped to handle the emergent challenges of the newly
emerging challenges in this digital era. Whereas the existing copyright
framework, under the Copyright Act, 1957, in India, should serve as the
fundamental pillar for protecting original manuscripts, the other relevant
laws may also need a relook and a harmonious approach. Securing access
to Indian manuscripts held in foreign museums requires a multifaceted legal
framework that depends on national law, international agreements, and
collaborative institutions. Some contradictions need to be addressed, such as
the Antiquities and Art Treasures Act, 1972, which protects movable cultural
properties, including manuscripts, if they are at least 100 years old. The
proposed National Manuscript Bill, 2023, limits the scope to seventy-five
years in Section 2 of the Bill.

11.  Mostofthe current global Copyright Laws, including Indian copyright
law, face challenges in balancing the need to protect original manuscripts and
ensuring public access, particularly in the digital age. Some modifications
and amendments may be suggested on the following lines:

e Expanded Scope for non-profit and educational uses: Explicitly allow
libraries, archives, and educational institutions greater flexibility in
digitizing, preserving, and providing limited access to copyrighted
manuscripts for educational purposes, research, and other non-
commercial purposes akin to provisions for disabled persons.

e C(larification of purposes and character of use in the digital realm:
Provide clearer guidelines on how fair use applies to preservation
activities like migrating formats or creating access copies, especially
regarding born-digital content. This would reduce legal uncertainty
for institutions.

e Promoting open access repositories: Encourage and provide incentives
for authors/publishers to use legal tools to deposit manuscripts in
institutional repositories, ensuring long-term access and preservation
in their own intent as well.
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Establish a well-equipped Orphan Work Registry: A central database
can be created for copyrighted works where the right holders are
unknown are non-traceable. This would allow institutions to seek
licences after diligent searches, reducing risks associated with such
works.

Facilitating reasonable licensing schemes: Implement statutory
licensing mechanisms for orphan works, especially for non-
commercial uses, with fair compensation provisions if the right
holder eventually comes forward.

Exploring blockchain and watermarks for Digital Rights Management
(DRM): Investigate and potentially implement technologies that can
embed identifying information within digital manuscripts, helping in
evidentiary tracking and discouraging unauthorized use.

Developing standardized metadata for digital preservation: Encourage
consistent use of metadata standards that accurately describe and
track digital manuscripts’ origins, versions, and preservation actions.

Strengthening international treaties to address new forms of digital
authorship: update and adapt international treaties like Berne
Convention, WCT, WPPT, etc., to better address new forms of digital
authorship and dissemination that fall outside traditional categories
like books and music.

Educating authors about their rights and options: raising awareness
amongst authors about their rights, including the ability to negotiate
licensing terms, retain certain rights, and deposit works in repositories
in their own interest.

Providing resources for authors to protect their works: offer
accessible resources and guidance for authors/owners to register
their copyrights and enforce their rights effectively, particularly in
the digital landscape.

These improvements require careful consideration by the Government and
work for better collaboration between author/owner, publishers, libraries,
archives, technology providers and legal/domain experts to achieve a balanced
and effective copyright framework for meaningful protection and access in
the digital age.

Prominent Case Laws in India on Manuscript Protection:

Here are some Prominent case laws that, while not exclusively on manuscripts,
establish principles relevant to their protection in India:
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(i) Najma Heptulla v. Orient Longman Ltd. &Ors. (1988)

This is a very significant case directly related to a manuscript. The dispute
revolved around the unpublished portion of Maulana Abul Kalam Azad’s
autobiography. “India wins freedom.” The case dealt with the ownership
of copyright and the right of the legal heirs to control its publication. The
Delhi High Court’s decision affirmed that the copyright in the manuscript
belonged to the author’s legal heir, and the publisher’s rights were subject
to the agreement made with the author. This case highlights the principle
that the transfer of a physical manuscript does not automatically transfer the
copyright to the manuscript.

(ii) Eastern Book Co. & others vs D.B. Modak &Another (2008)

The landmark Supreme Court case is crucial for understanding the concept
of “originality” under Indian copyright law. The case involved the copyright
of headnotes and other editorial inputs in published judgments. The court
held that even though the judgments themselves are in the public domain,
the editorial work that involves a “modicum of creativity” is protected by
copyright. This principle can be applied to manuscripts where any original
and notations, compilations, or scholarly additions made to a public domain
text could be eligible for copyright protection.

Acquisition of Manuscripts as Heritage Property of National
Importance

The core issue is whether and how the Government of India can legally acquire
manuscripts of national importance from private entities or institutions for
preservation, while balancing such acquisition with constitutional guarantees
of property rights and cultural obligations. The National Manuscripts Bill,
2023, envisions the establishment of a National Manuscripts Authority (NMA)
with the authority to acquire, preserve, and regulate manuscripts of historical,
cultural, and artistic significance. The proposed NMA, as outlined in the
National Manuscripts Bill, 2023, is slated to have proposed powers, enabling
it to purchase or compulsorily acquire manuscripts from private collectors
based on their uniqueness or vulnerability. The legal authority of the NMA to
purchase or compulsorily acquire manuscripts from private custody must be
firmly grounded in constitutional and statutory principles.
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R/

s Constitutional Provisions

The Constitution of India incorporates the provisions of Articles 49 and 51(f)
to protect cultural heritage. The right to conserve, protect, and manage cultural
heritage is not included in the Fundamental Rights of the Indian Constitution;
instead, it is accorded a non-enforceable status.

Article 49 stipulates that it shall be the obligation of the State to protect every
monument or place or object of artistic or historic interest, declared by or
under law made by Parliament to be of national importance, from spoliation,
disfigurement, destruction, removal, disposal or export, as the case may be.
Article 51A(f) stipulates that it shall be the duty of every citizen of India to
value and preserve the rich heritage of our composite culture.

Thus, “object of artistic or historic interest” comfortably covers manuscripts
of “historical, cultural, artistic or scientific value,” and Parliament has in

fact enacted laws that expressly include manuscripts meeting age/value
thresholds within “antiquities.”

Apart from the above, Entry 67 of List I of the Seventh Schedule endorses
the jurisdiction of the ancient and historical monuments and records,
and archaeological sites and remains, declared by or under law made by
Parliament to be of national importance, and Entry 12 of List I incorporates
the protection of libraries, museums and other similar institutions controlled
or financed by the State; ancient and historical monuments and records other
than those declared by or under law made by Parliament to be of national
importance.

7

s Case Law : Scope of Protection of Intellectual Property under Article
300-A: K. T. Plantation (P) Ltd. v. State of Karnataka [(2011) 9 SCC 1]

Article 300-A proclaims that no person can be deprived of his property save
by authority of law, meaning thereby that a person cannot be deprived of his
property merely by an executive fiat, without any specific legal authority or
without the support of law made by a competent legislature. The expression

“property” in Article 300-A is not confined to land alone; it includes intangibles
like copyrights and other intellectual property and embraces every possible

235



interest recognised by law. Article 300-A, therefore, protects private property
against executive action.

The principles of eminent domain, as such, are not seen incorporated in
Article 300-A, as we see in Article 30(1-A), as well as in the second proviso
to Article 31-A(1), though we can infer those principles in Article 300-A. The
provision for payment of compensation has been specifically incorporated
in Article 30(1-A) as well as in the second proviso to Article 31-A(1) for
achieving specific objectives. The Constitution (Forty-fourth Amendment)
Act, 1978, while omitting Article 31, brought in a substantive provision clause
(1-A) to Article 30. Resultantly, though no individual or even educational
institution belonging to majority community shall have any fundamental
right to compensation in case of compulsory acquisition of his property by
the State, an educational institution belonging to a minority community shall
have such fundamental right to claim compensation in case the State enacts a
law providing for compulsory acquisition of any property of an educational
institution established and administered by a minority community. Further,
the second proviso to Article 31-A(1) prohibits the legislature from making a
law which does not contain a provision for payment of compensation at a rate
not less than the market value, so that a law which does not contain such a
provision shall be invalid, and the acquisition proceedings would be rendered
void.

¢ Public Purpose

Deprivation of property within the meaning of Article 300-A, generally
speaking, must take place for a public purpose or public interest. The concept
of eminent domain, which applies when a person is deprived of his property,
postulates that the purpose must be primarily public and not primarily of
private interest and merely incidentally beneficial to the public. Any law that
deprives a person of his private property for private interest will be unlawful
and unfair, undermining the rule of law, and can be subjected to judicial review.
But the question as to whether the purpose is primarily public or private has to
be decided by the legislature, which, of course, should be made known.

The concept of public purpose has been given a fairly expansive meaning,
which has to be justified upon the purpose and object of the statute and the
policy of the legislation. Public purpose is, therefore, a condition precedent
for invoking Article 300-A.
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R/

s Compensation

The requirement of public purpose is invariably the rule for depriving a
person of his property, violation of which is amenable to judicial review. Let
us now examine whether the requirement of payment of compensation is the
rule after the deletion of Article 31(2). Payment of compensation amount is a
constitutional requirement under Article 30(1-A) and under the second proviso
to Article 31-A(1), unlike Article 300-A. After the Forty-fourth Amendment
Act, 1978, the constitutional obligation to pay compensation to a person who
is deprived of his property primarily depends upon the terms of the statute
and the legislative policy. Article 300-A, however, does not prohibit the
payment of just compensation when a person is deprived of their property.
The question is whether a person is entitled to receive compensation, as a
matter of right, in the absence of any stipulation in the statute that deprives
them of their property.

In addition to the Constitutional provisions, existing statutes already
supply acquisition and access levers: the Antiquities and Art Treasures
Act, 1972, notably Section 19 (compulsory acquisition) with Section 20
(compensation/arbitration), and the Public Records Act, 1993, in particular
Sections 3, 11, 14, 17 (acceptance from private sources; directions to
acquire; purchase/lease; power to make rules). These provide immediate,
defensible pathways to purchase, require registration, and, in limited cases,
compulsorily acquire manuscripts.

% Other Statutory Provisions

1. Antiquities and Art Treasures Act, 1972

This AATA regulates movable heritage, including museum collections,
artifacts, and manuscripts. Preserving heritage is essential, as it enables future
generations to understand and appreciate their cultural roots, thereby helping
to build a sense of pride and identity. This Act was enacted with the object of
regulating the export, trade, and preservation of antiquities and art treasures.
Section 2(1)(a) defines “antiquity” to include manuscripts of historical interest
which are not less than one hundred years old. The Act empowers the Central
Government to compulsorily register antiquities and regulate their transfer.
However, the Act does not contain any direct provision for the acquisition of
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antiquities from private ownership, except in cases of unlawful possession,
smuggling, or violation of licensing conditions.

Section 2. Definitions.
(a) “antiquity” includes—

(1) (i) any coin, sculpture, painting, epigraph or other work of art or
craftsmanship; (ii) any article, object or thing detached from a building or cave;
(ii1) any article, object or thing illustrative of science, art, crafts, literature,
religion, customs, morals or politics in bygone ages; (iv) any article, object
or thing of historical interest; (v) any article, object or thing declared by the
Central Government, by notification in the Official Gazette, to be an antiquity
for the purposes of this Act, which has been in existence for not less than one
hundred years; and any manuscript, record or other document which is
of scientific, historical, literary or aesthetic value and which has been in
existence for not less than seventy-five years;

Thus, manuscripts fall squarely within the definition of “antiquity.”

Section 14. Registration of antiquities.

(1) The Central Government may, from time to time, by notification in
the Official Gazette, specify those antiquities which shall be registered
under this Act.

(2) In specifying the antiquities under sub-section (1), the Central Government
shall have regard to the following factors, namely:— (i) the necessity for
conserving the objects of art; (ii) the need to preserve such objects within
India for the better appreciation of the cultural heritage of India; (iii) such
other factors as will, or are likely to, contribute to the safeguarding of the
cultural heritage of India.

(3) Every person who owns, controls or is in possession of any antiquity
specified in the notification issued under sub-section (1) shall register such
antiquity before the registering officer— (a) in the case of a person who owns,
controls or possesses such antiquity on the date of issue of such notification,
within three months of such date; and (b) in the case of any other person,
within fifteen days of the date on which he comes into ownership, control
or possession of such antiquity, and obtain a certificate in token of such
registration.
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Section 16. Application for Registration and Grant of Certificate of
Registration.

(1) Every person required to register any antiquity before the registering
officer under section 14 shall make an application to the registering officer for
the grant of a certificate of registration.

(2) Every application under sub-section (1) 1 [shall, in the case of such
antiquities or class of antiquities as the Central Government may, by
notification in the Official Gazette, specify, be accompanied] by such
photographs of the antiquity which is to be registered and by such number
of copies, not exceeding six, as may be prescribed and shall be made in such
form and shall contain such particulars as may be prescribed.

(3) On receipt of an application under sub-section (1), the registering officer
may, after holding such inquiry as he deems fit, grant a certificate of registration
containing such particulars as may be prescribed.

(4) No application made under this section shall be rejected unless the applicant
has been given a reasonable opportunity of being heard in the matter.

Section 17. Transfer of ownership, etc., of antiquities to be intimated to
the registering officer.

Whenever any person transfers the ownership, control or possession of any
antiquity specified in any notification issued under sub-section (1) of section
14 such person shall intimate, within such period and in such form as may be
prescribed, the fact of such transfer to the registering officer.

Section 19. Power of the Central Government to compulsorily acquire
antiquities and art treasures.

(1) If the Central Government is of the opinion that it is desirable to preserve
any antiquity or art treasure in a public place, that Government may make an
order for the compulsory acquisition of such antiquity or art treasure.

(2) On the making of an order under sub-section (1) the Collector of the
district in which such antiquity or art treasure is kept shall give notice to the
owner thereof intimating him of the decision of the Central Government to
acquire the same and it shall be lawful for the Collector to take possession of
such antiquity or art treasure, for which purpose the Collector may use such
force as may be necessary.

(3) Where the owner of any antiquity or art treasure the possession of which
has been taken over by the Collector under sub-section (2) objects to the
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taking over of such possession, he may, within a period of thirty days from
the date on which such possession was taken over, make a representation
to the Central Government putting forth his objections: Provided that the
Central Government may entertain the representation after the expiry of the
said period of thirty days, if it is satisfied that the owner of such antiquity or
art treasure was prevented by sufficient cause from making the representation
in time.

(4) On receipt of any representation under sub-section (3), the Central
Government, after making such inquiry as it deems fit and after giving to the
objector an opportunity of being heard in the matter, shall, within a period of
ninety days from the date of receipt of the representation, either rescind or
confirm the order made by it under sub-section (1).

(5) Where any order made by the Central Government under sub-section
(1) is rescinded under sub-section (4) the antiquity or art treasure shall be
returned to the owner thereof without delay and at the expense of the Central
Government.

(6) Where the order made by the Central Government under sub-section (1)
is confirmed under sub-section (4) the antiquity or art treasure shall vest in
the Central Government with effect from the date on which the possession
thereof has been taken over by the Collector under sub-section (2).

(7) The power of compulsory acquisition conferred by this section shall not
extend to any object, being an antiquity or art treasure, used for bona fide
religious observances.

Explanation. —In this section, “public place” means any place which is open
to the use of the public, whether on payment of fees or not, or whether it is
actually used by the public or not.

This enables the compulsory acquisition to preserve any antiquity or
art treasure in a public place, which in its fold, can be read to include

manuscripts of national importance as the definition of the term “antiquity”

as per Section 2(a) of the Act includes “manuscripts”.

Section 20. Payment of compensation for antiquities and art treasures
compulsorily acquired under section 19.

(1) Where any antiquity or art treasure is compulsorily acquired under
section 19, there shall be paid compensation, the amount of which shall be
determined in the manner and in accordance with the principles hereinafter
set out, that is to say,— (a) where the amount of compensation can be fixed
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by agreement, it shall be paid in accordance with such agreement; (b) where
no such agreement can be reached, the Central Government shall appoint as
arbitrator a person who is, or has been, or is qualified for appointment as, a
Judge of a High Court; (c) the Central Government may, in any particular
case, nominate a person having expert knowledge as to the nature of the
antiquity or art treasure compulsorily acquired to assist the arbitrator and
where such nomination is made, the person to be compensated may also
nominate an assessor for the same purpose; (d) at the commencement of the
proceedings before the arbitrator, the Central Government and the person to
be compensated shall state what, in their respective opinion, is a fair amount
of compensation; (e) the arbitrator shall, after hearing the dispute, make an
award determining the amount of compensation which appears to him to be
just and specifying the person or persons to whom such compensation shall
be paid and in making the award he shall have regard to the circumstances of
each case and the provisions of sub-section (2); (f) where there is any dispute
as to the person or persons who are entitled to the compensation, the arbitrator
shall decide such dispute and if the arbitrator finds that more persons than one
are entitled to compensation, he shall apportion the amount thereof amongst
such persons; (g) nothing in the Arbitration Act, 1940 (10 of 1940) shall apply
to arbitration under this section.

(2) While determining the compensation under sub-section (1), the arbitrator
shall have regard to the following factors, namely:— (i) the date or the period
to which the antiquity or art treasure belongs; (ii) the artistic, aesthetic,
historical, architectural, archaeological or anthropological importance of the
antiquity or art treasure; (iii) the rarity of the antiquity or art treasure; (iv)
such other matters as are relevant to the dispute.

(3) The arbitrator appointed under sub-section (1), while holding arbitration
proceedings under this section, shall have all the powers of a Civil Court,
while trying a suit, under the Code of Civil Procedure, 1908 (5 of 1908), in
respect of the following matters, namely:— (a) summoning and enforcing
the attendance of any person and examining him on oath; (b) requiring the
discovery and production of any document; (c) reception of evidence on
affidavits; (d) requisitioning any public record from any court or office; (e)
issuing commissions for the examination of witnesses.

Section 23. Powers of entry, search, seizure, etc.

(1) Any person, being an officer of Government, authorized in this behalf by
the Central Government, may, with a view to securing compliance with the
provisions of this Act or to satisfying himself that the provisions of this Act
have been complied with—
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(1) enter and search any place;

(i1) seize any antiquity or art treasure in respect of which he suspects that
any provision of this Act has been, is being, or is about to be, contravened
and thereafter take all measures necessary for securing the production of the
antiquity or art treasure so seized in a court and for its safe custody, pending
such production.

(2) The provisions of sections 102 and 103 of the Code of Criminal Procedure,
1898 (5 of 1898) relating to search and seizure shall, so far as may be, apply
to searches and seizures under this section.

Section 24. Power to determine whether or not an article, etc., is an
antiquity or an art treasure.

If any question arises whether any article, object or thing or manuscript,
record or other document is or is not an antiquity or is or is not an art treasure
for the purposes of this Act, it shall be referred to the Director General,
Archaeological Survey of India, or to an officer not below the rank of a
Director in the Archaeological Survey of India authorized by the Director
General, Archaeological Survey of India and the decision of the Director
General, Archaeological Survey of India or such officer, as the case may be,
on such question shall be final.

2. Ancient Monuments and Archaeological Sites and Remains Act, 1958

The AMASR Actprimarily concerns itself with monuments and archaeological
sites. Section 3(d) defines “antiquity” in terms comparable to the AATA, but
the acquisition powers under the Act (notably Section 19 for compulsory
acquisition of antiquities) are restricted to antiquities discovered in the course
of excavation or found at protected sites. The scope of acquisition does not
presently extend to manuscripts held by private custodians.

To extend the AMASR framework to manuscripts, amendments would be
necessary to broaden the definition of antiquity expressly to cover manuscripts
of cultural or historical importance, irrespective of age, and to introduce an
enabling provision empowering the Government to compulsorily acquire
such manuscripts on payment of just compensation. Such an amendment
would harmonize with Article 49 and could be defended on the grounds of
preserving national heritage.
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Section 2(b) defines “antiquity” to include— (i) any coin, sculpture,
manuscript, epigraph, or other work of art or craftsmanship, (ii) any
article, object or thing detached from a building or cave, (iii) any article,
object or thing illustrative of science, art, crafts, literature, religion, customs,
morals or politics in bygone ages, (iv) any article, object or thing of historical
interest, and (v) any article, object or thing declared by the Central
Government, by notification in the Official Gazette, to be an antiquity for
the purposes of this Act, which has been in existence for not less than one
hundred years.

The Ancient Monuments and Archaeological Sites and Remains Act, 1958
(“the AMASR Act”), was enacted with the primary objective of safeguarding
immovable heritage, namely ancient monuments, archaeological sites, and
remains of historical significance. While the definitional clause under Section
2(b) does include “manuscripts” within the broader category of “antiquity”,
specifically, clause (i) encompasses ‘“any coin, sculpture, manuscript,
epigraph, or other work of art or craftsmanship... which has been in existence
for not less than one hundred years”: the operative provisions of the statute
remain structurally focused on immovable cultural property. The acquisition
provisions, as contained in Sections 5, 6, 13, and 14, are explicitly tailored
towards “protected monuments” or “archaeological sites” and not towards
portable cultural objects such as manuscripts. Accordingly, while manuscripts
are covered within the definitional scope of “antiquities,” the Act does not
presently contain a self-sufficient framework to treat manuscripts as a distinct
class of cultural heritage subject to compulsory acquisition, guardianship, or
custodial regulation.

o Whether Manuscripts Can be Acquired Under Current Law

On a plain reading of the AMASR Act, it becomes evident that the provisions
relating to compulsory acquisition are confined to “protected monuments”
and do not extend to movable antiquities such as manuscripts. Sections 13
and 14 empower the Central Government to acquire a protected monument
under specified circumstances, but no analogous mechanism is provided
for antiquities of a portable nature. Consequently, manuscripts of national
importance cannot be compulsorily acquired under the present statutory
scheme of the AMASR Act. For such purposes, reliance is instead placed
upon other legislation, particularly the Antiquities and Art Treasures Act,
1972, which specifically regulates the movement, ownership, and export
of antiquities, including manuscripts. The inclusion of manuscripts within
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the definitional ambit of “antiquities” under Section 2(b) of the AMASR
Act, therefore, serves a classificatory function without conferring operative
acquisition powers in respect thereof.

o Proposed Amendments to Enable Acquisition of Manuscripts

If the legislative intent is to bring manuscripts fully within the protective and
acquisition framework of the AMASR Act, targeted amendments would be
required.

(A) Definitions. A distinct statutory definition of “manuscript” ought to be
inserted, such as: “‘Manuscript’ means any handwritten or printed document,
record, text, or compilation of historical, cultural, religious, or artistic value,
irrespective of the medium (paper, palm leaf, birch bark, parchment, cloth,
or other material), existing for not less than seventy-five years, or as may be
notified by the Central Government.” Furthermore, manuscripts should be
expressly recognized as a sub-category of antiquities, subject to a protective
regime.

(B) Declaration of National Importance. The scheme of Sections 3 and 4,
which presently applies to monuments and sites, should be extended mutatis
mutandis to cover manuscripts and other documentary heritage. A notification
procedure for declaring manuscripts to be of “national importance” should be
incorporated.

(C) Custody and Acquisition. A new chapter entitled “Protection and
Preservation of Manuscripts of National Importance” should be introduced,
enabling: (i) voluntary transfer of manuscripts to the Government or a
designated National Manuscripts Authority by way of gift or sale; (ii)
compulsory acquisition of manuscripts by the Central Government, analogous
to Section 13, with preservation expressly recognised as a “public purpose” as
under the Land Acquisition framework; and (iii) a guardianship model, under
which ownership may remain with the private custodian, but the manuscript
is placed under statutory custodial supervision in designated repositories.

(D) Institutional Mechanism. The statute should establish or empower
a National Manuscripts Authority, with responsibility for acquisition,
preservation, and custodianship of manuscripts declared to be of national
importance. Provision should also be made for the creation and maintenance
of a national repository of manuscripts with statutory backing.
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3. Public Records Act, 1993

The PRA primarily governs public records maintained by government offices,
public sector undertakings, and statutory bodies. Section 2(e) defines “public
records” to mean records created by such authorities. Manuscripts in the
possession of private individuals, trusts, or religious bodies fall outside its
scope. The Act authorises the Director General of Archives to regulate the
management, preservation, and destruction of public records, but does not
authorise acquisition from private sources.

Therefore, to utilise this framework, the PRA would require a substantial
amendment expanding the definition of “public records” to include private
manuscripts of national importance, coupled with an express provision
empowering the Government to acquire such records in the public interest.
Constitutional support may be drawn from Entry 12 of List I (Union control
over archives, ancient and historical records) read with Article 49.

The relevant provisions of PRA include:

Section 2 (e) “public records” includes

(i) any document, manuscript, and file;

(i1) any microfilm, microfiche, and facsimile copy of a document;

(i1i1) any reproduction of image or images embodied in such microfilm
(whether enlarged or not); and

(iv) any other material produced by a computer or by any other device, of any
records-creating agency;

Section 3. Power of the Central Government to coordinate, regulate, and
supervise operations connected with the administration, management,
etc., of public records.

(1) The Central Government shall have the power to coordinate, regulate,
and supervise the operations connected with the administration, management,
preservation, selection, disposal, and retirement of public records under this
Act.

(2) The Central Government in relation to the public records of the records
creating agencies specified in sub-clauses (i) and (ii) of clause (f) of section
2 and the Union territory Administration in relation to the public records of
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the records creating agencies specified in sub-clauses (iii) and (iv) of the
said clause, may, by order, authorise the Director General or the head of the
Archives, as the case may be, subject to such conditions as may be specified
in the order, to carry out all or any of the following functions, namely:—

(a) supervision, management, and control of the Archives.

(b) acceptance for deposit of public records of a permanent nature after
such period as may be prescribed;

(c) custody, use, and withdrawal of public records;
(d) arrangement, preservation, and exhibition of public records;

(e) preparation of inventories, indices, catalogues, and other reference media
of public records;

(f) analysing, developing, promoting, and coordinating the standards,
procedures, and techniques for improvement of the records management
system,;

(g) ensuring the maintenance, arrangement, and security of public records in
the Archives and in the offices of the records-creating agency;

(h) promoting utilisation of available space and maintenance of equipment
for preserving public records;

(1) tendering advice to records creating agencies on the compilation,
classification, and disposal of records and application of standards, procedures,
and techniques of records management;

(j) survey and inspection of public records;

(k) organising training programmes in various disciplines of Archives
administration and records management;

(1) accepting records from any private source;
(m) regulating access to public records;

(n) receiving records from defunct bodies and making arrangements for
securing public records in the event of a national emergency;

(o) receiving reports on records management and disposal practices from the
records officer;

(p) providing authenticated copies of, or extracts from, public records;
(q) destroying or disposal of public records;

(r) obtaining on lease, purchasing, or accepting as a gift any document of
historical or national importance.
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Section 11. Receipt of records from private sources.

(1) The National Archives of India or the Archives of the Union territory may
accept any record of historical or national importance from any private source
by way of gift, purchase or otherwise.

Section 14. Functions of the Board.
The Board shall perform the following functions, namely:

(a) Advise the Central Government and Union territory Administrations on
matters concerning the administration, management, conservation, and use of
public records;

(b) Lay down guidelines for training of Archivists;
(¢) Give directions for the acquisition of records from private custody.

(d) Deal with such other matters as may be prescribed.

Section 17. Power to make rules.

(1) The Central Government may, by notification in the Official Gazette, make
rules to carry out the provisions of this Act.

(2) In particular and without prejudice to the generality of the foregoing power,
such rules may provide for all or any of the following matters, namely: —

(a) the period after which public records of permanent nature may be
accepted under clause (b) of sub-section (2) of section 3;

(b) the manner in which and the conditions subject to which public records
can be destroyed under clause (d) of sub-section (1) of section 6;

(c) The manner in which periodical review of classified public records for
downgrading shall be undertaken under clause (f) of sub-section (1) of section
6;

(d) the manner in which the records officer will report to the Director General
or the head of the Archives under clause (k) of sub-section (1) of section 6;

(e) the manner in which and the conditions subject to which public records
may be destroyed or disposed of under sub-section (1) of section &;

(f) the manner in which and the conditions subject to which records of
historical or national importance may be made available to a research scholar
under sub-section (2) of section 11;
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(g) exceptions and restrictions subject to which public records may be made
available to a research scholar under sub-section (1) of section 12;

(h) the manner in which and the conditions subject to which any records
creating agency may grant to any person access to public records in its custody
under sub-section (2) of section 12;

(1)the allowances payable to members of the Board under sub-section (3) of
section 13;

(j) the matters with respect to which the Board may perform its functions
under clause (d) of section 14;

(k) any other matter which is required to be, or may be, prescribed.

«» The Way Forward

In their present form, neither the AATA, the PRA, nor the AMASR provides
an adequate or direct legal basis for the compulsory acquisition of manuscripts
of national importance from private hands. Each would require targeted
amendments: (i) the AATA to include explicit acquisition powers over
manuscripts declared national treasures; (ii) the PRA to expand its scope to
private records of national importance; and (iii) the AMASR Act to widen its
acquisition powers beyond monuments to cover manuscripts. Alternatively,
the more prudent legislative course would be the enactment of a sui generis
Manuscripts Preservation Act, anchored in constitutional principles, and
harmonised with the above statutory frameworks.

The Supreme Court in K.7. Plantation (P) Ltd. v. State of Karnataka [(2011)
9 SCC 1] observed that deprivation of property under Article 300A must meet
the twin tests of (i) public purpose and (ii) compensation, albeit the latter
being a legislative policy choice. Acquisition of manuscripts for preservation
as national heritage meets the public purpose requirement. The legislative
policy should provide for “just compensation”, ensuring fairness and possibly
insulating the statute from constitutional challenge.

In the case of manuscripts of national importance, their preservation and
accessibility for study, research, and dissemination of knowledge directly
serve the public purpose requirement. Manuscripts, by their very nature, are
not only cultural artefacts but also repositories of civilisational memory, and
their conservation facilitates the advancement of education, research, and the
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arts. These objectives are explicitly aligned with the Directive Principles of
State Policy, particularly Article 49 (protection of monuments and objects of
national importance) and Article 51A(f) (fundamental duty of every citizen to
value and preserve the rich heritage of our composite culture).

Thus, if the State seeks to acquire manuscripts from institutions, private
custodians, or trusts, the justification of providing access to scholars and
researchers would squarely satisfy the “public purpose” threshold. The
ultimate beneficiary is intended to be the public at large, through the expansion
of knowledge and the preservation of culture.

We need to look at the definition of Section 2 of the ANTIQUITIES AND
ART TREASURES ACT, 1972, ACT NO. 52 OF 1972 defines an antique as
any manuscript, record, or other document which is of scientific, historical,
literary, or aesthetic value and which has been in existence for not less than
seventy-five years. Starting from this definition, we can create a framework
to classify and protect them as antiques. They can then be brought under
the law to protect. Access to art can be found in some provisions of the
Indian Constitution. Article 29’ of the Constitution: “Any section of the
citizens residing in the territory of India or any part thereof having a distinct
language, script or culture of its own shall have the right to conserve the
same® ‘Article 49’ of the Indian Constitution: “It shall be the obligation of
the State to protect every monument or place or object of artistic or historic
interest, (declared by or under law made by Parliament) to be of national
importance, from spoilation, disfigurement, destruction, removal, disposal
or export, as the case may be. ” ‘Article 51 A(F)’ of the Constitution: “It
shall be the duty of every citizen of India to value and preserve the rich
heritage of our composite culture”. Our group presentation can address
some of these aspects and establish a legal framework for detailed study
and recommendations following the conference. A serious study group of
experts will need to be commissioned to thoroughly examine the matter with
a high level of seriousness, reviewing all facets of the existing laws, critically
assessing them, and exploring appropriate amendments to ensure access to
manuscripts, including their preservation. Alternatively, the commission may
recommend a sui-generis system to address the issues.

. R .
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