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Foreword

The task I set myself in this Foreword is to sketch out an historical context for the
contributions to Language Technology for Cultural Heritage so as to illumine their
wider intellectual significance. The problems they identify are fascinating in and
of themselves, and the work on which they report brings most welcome benefits
to the cultural heritage sector. But beyond the technical fascinations and the new
affordances is a slower moving, much less immediately visible shift in relations
between techno-scientific and humanistic ways of knowing. That’s the huge subject
at which I take a momentary glance here.

It would be bad historiography to say that the metamorphic device now less and
less known as “the computer” is the cause of this shift. It is far better, I think,
to regard the device as among the most prominent strands in a complex ravelling
and unravelling of developments about which we can only speculate—or, as Hugh
Kenner did in The Counterfeiters (2005/1968), write “an historical comedy” [17].
But without doubt the machine which brings us together here is a powerful and
influential part of a great change.

To call our device “the computer” (singular noun with definite article) can be
seriously misleading, though the convenience this term offers is at times irresistible.
I succumb here repeatedly. It is wrong for two reasons. First, Michael S. Mahoney
taught us, there’s little that is singular about the machinery derived from Alan
Turing’s scheme, which specifies an indefinitely large number of actual machines;
however finite they are, their number is limited only by the human imagination
[21, 23]. Second, Alan Newell and Herbert Simon taught us, what counts is the
symbol manipulation, not the calculation [37]. We must return to the etymological
sense of “computer” – L. cum “with” + putare “put, place”, paying attention to the
implicit kinaesthesis – to make sense of computing more broadly, especially given
the growing interest in gestural interfaces, e.g. as depicted in Minority Report (2002)
and implemented on the iPad. What’s happening is not just some game of logic in
the head.

Do I digress? Hardly, and not to bring up anything very new. Here is Terry
Winograd and Fernando Flores in the Preface to Understanding Computers and
Cognition [53]:

v
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All new technologies develop within the background of a tacit understanding of human
nature and human work. The use of technology in turn leads to fundamental changes in
what we do, and ultimately what it is to be human. We encounter deep questions of design
when we recognize that in designing tools we are designing ways of being. (xi)

I want to explore some of these deep questions of design ever so briefly now.

Clearing a Space for New

There seem to be moments when an emergent way of thinking or acting must be
separated definitively from its origins so that it may be seen not as deviant but in
its own terms, as something new, and so have a chance to survive. Here I can only
indicate a temporal sequence suggestive of the historical meaning I want to draw
out.

Early in the third century Tertullian of Carthage proclaimed the absolute
divorce of Christianity from its pagan forbear, sternly asking, Quid ergo Athenis
et Hierosolymis? quid academiae et ecclesiae?, “What then have Athens and
Jerusalem in common? what have the Academy and the Church?” (de praescr.
haeret. 7.9). In a similar but opposite act of separation, the Renaissance scholars
who were nicknamed “humanists” (humanistae) spurned those they caricatured as
the “schoolmen” (scholastici) so as to establish the literae humaniores, the concerns
of man, in distinction to the literae divinae, the concerns of theology [5, 22–4, 35–8].
Then, Galileo Galilei founded quantitative, scientific epistemology by separating it
from the qualitative (which we have come to champion in the humanities), declaring
the book of nature to be written not in authoritative words but “in the language
of mathematics. . . without which it is humanly impossible to understand a single
word of it” (The Assayer, 1623). And again, more than three centuries later, in
his Rede Lecture at Cambridge, physicist, public servant and novelist Sir Charles
Percy Snow defended science (culturally weak in mid-century Great Britain) by
declaring it a distinct, more vigorous and progressive culture than that of the
privileged humanities [47]. His rhetorical act drew upon a tradition of distinguishing
the humanities from the sciences going back at least to Wilhelm Windelband’s
contrast of law-seeking and particularizing disciplines [52]. The debate Sir Charles
kindled with The Two Cultures in 1959 has died down and flared up more than
once since he spoke, its remarkable persistence worth note. To my mind it has
been most persuasively re-articulated by psychologist Jerome Bruner as a matter
of divergent but similarly imaginative trajectories [4]. Bruner’s account, along with
several others, makes distinctions that clarify relations and so help us in a bridge-
building whose time, it seems, has come.
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Computer and Human

The computer (allow me this backsliding) sits ambiguously, significantly in the
middle, not unlike the nineteenth century technologies of communication that
alternately modelled and provided models for human physiology — telegraph and
nervous system, for example [40, 46]. Thus Alan Turing began his foundational
article with the actions of a man doing his sums [49, 231]. In turn Warren McCulloch
and Walter Pitts used Turing’s scheme to model the brain [31]. Their model then
informed John von Neumann’s sketch of digital computing architecture [36]1, which
we follow to this day. Its structure and functions have subsequently permeated
the neurological and cognitive sciences. Biological ideas, neurophysiological,
evolutionary and genetic, have subsequently influenced developments in computing
[22]. Feedback and feed-forward, as the cyberneticists said.

For me at least the iconic image of this telling traffic between human and machine
is a microphotograph of brain cells grown in tissue culture on a Motorola 68000
chip, taken by Toronto neurologist Judy Trogadis to illustrate her colleague John K.
Stevens’ feature article in Byte Magazine [48]; cf. [43, 92]. Since that photograph
was taken, the juxtaposition Trogadis and Stevens engineered to illustrate their – and
our – preoccupation with human-machine relations has been turned into a mass-
produced tool for connecting neuronal and nano-electronic circuits2. Imagination
and implementation in a virtuous circle, or rather, progressive spiral.

A Slow and Halting Progress

The imprinting of machine by human and human by machine would seem to favour
computing as an obvious means for bridging the human and non-human sciences.
Bridging would seem to be implicit in a tool that gives Galilean epistemology some
purchase on human cultural artefacts and returns to students of these artefacts the
benefits of the knowledge thus obtained. But realising the potential has not been
without its delays, difficulties, mistakes and false directions. This is, in other words,
a story of a long struggle that seems now to be paying off.

At the outset not so, however. For quite obvious reasons of background,
education and disciplinary specialisation, few scholars in the humanities had the
training to get engaged with computing in the early years or even to see the
possibilities. The technical expertise required first to build and then to use those
early machines excluded most if not all non-scientists from direct involvement. But
computers were hardly unknown even to the least technically inclined during the
incunabular period (the time from the end of World War II to the public release of
the Web in 1991).

1 For von Neumann’s use of McCulloch and Pitts see [30, 31] The borrowing is made obvious by
the neurophysiological vocabulary of the Draft Report [36].
2 See the work of the National Research Council Canada (www.nrc-cnrc.gc.ca/eng/education/
innovations/spotlight/brain.html) and the Nanobio Convergence Laboratory, Interuniversity Mi-
croelectronics Centre, Belgium (www.imec.be, reported in Science Daily, 26 November 2009).

www.nrc-cnrc.gc.ca/eng/education/innovations/spotlight/brain.html
www.nrc-cnrc.gc.ca/eng/education/innovations/spotlight/brain.html
www.imec.be
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In fact digital computing was a hugely popular subject, widely if not always
accurately reported in the popular media throughout the period. A catalogue of items
in the news or otherwise publicised would swamp this Foreword, but a few examples
will give you an idea.

Notice of the new “electronic brain”, as the computer was popularly known (not
without reason, we have seen), appeared in The Times of London in November 1946.
Two years later IBM put its Selective Sequence Automatic Calculator (SSEC) in the
front window of its World Headquarters in Madison Avenue, New York, where it
remained until 1952. Passers-by nicknamed it “Poppa”; the New Yorker’s “Talk of
the Town” featured it in 1950. That same year Time Magazine, which paid close
attention to computers from the beginning, ran a cartoon of the Harvard Mark III
on its cover. Kits for children went on the market soon thereafter: by 1955, if not
earlier, the GENIAC, a “simple electric brain machine”; by 1963 the Digi-Comp 1,
“first real operating digital computer in plastic”. The next year the Toronto Globe
and Mail featured “Computers: The new age of miracles: hundreds of brains in
a thimble” (16 November), imagining, in terms astonishingly similar to current
dreams of a “semantic web”, a world made ever so convenient to family life.

Hence by the mid 1960s, at least, humanists – except those without children,
neighbours, magazines, newspapers, radio, television or spouses aware of the world
– could hardly plead ignorance.

University computer centres were established for scientific research following
rapid commercialisation of the computer in the 1950s. But digital computing had al-
ready been started in or near the humanities, in two projects first conceived ca. 1949:
Fr Roberto Busa’s Index Thomisticus [7] and Machine Translation, proposed in a
memo by Warren Weaver [50] and then funded lavishly by the American govern-
ment for its Cold War purposes. Within the following ten to fifteen years a relatively
small cohort of humanists had taken to computing with great enthusiasm, as is at-
tested for example by literary scholar Jess B. Bessinger, Jr., in his Foreword to Liter-
ary Data Processing Conference Proceedings, sponsored by IBM in September 1964
[2], and by the articles and reports on activities across the disciplines in Computers
and the Humanities, founded in 1966 by another literary scholar, Joseph Raben.

Not all embraced the computer so readily, even when it emerged as a general
purpose machine programmable in languages such as Fortran and Cobol. Stigma
was attached to involvement with it. Indeed, through the 1980s association with
computing could delay if not end a young scholar’s academic career or stain the
reputation of a senior academic. The severely negative reaction can be attributed
to a number of causes apart from mere resistance to change: the hype from “early
adopters” as well as salesmen; prominent use by the military during the Cold War,
which spanned the entire incunabular period and profoundly affected daily life,
especially in the United States [10, 51]; and perhaps most significant of all, the
challenge to human identity of a device that from the beginning was thought one day
to be capable of thinking. Even before digital computing moved Herman Goldstine
and John von Neumann to define programming as “the technique of providing a
dynamic background to the automatic evolution of meaning” [14, 2] electronic
devices had begun to seem disturbingly, autonomously intelligent, for example the
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Sperry gyropilot, known as “Metal Mike” [34, 72], and Norbert Wiener’s Anti-
Aircraft Predictor, which spooked engineer George Stibitz when he visited Wiener’s
laboratory in 1942 [12, 242–3].

In the humanities and among public intellectuals expressions of unease, even
fear, echoed those in the popular literature. Only some of this had to do with
Cold War paranoia and with the threats to jobs from automation and to personal
autonomy from mechanisms of surveillance and control. The sense of being made
insignificant, even redundant – “a threat less defined than [those others] but even
more profound, arising out of the alleged capacity of these machines to develop into
Homo Sapiens clones” [42, ix] – suggests that the cultural force Sigmund Freud had
attributed to his own work a generation earlier could be applied to digital computing
as well: a deeply disturbing “and most irritating insult. . . flung at the human mania
of greatness” [11, 246f]; cf [29, 305]. Freud had put psychoanalysis in the lineage
of two great predecessors, Copernicus, who displaced humans from an imagined
centrality in the physical cosmos, and Darwin, whose “dangerous idea” unseated
humankind from uniqueness in the living world [9, 26]. To that list of great insults
we must now add Turing’s. It is true that the machines propagated from his scheme
have become furniture of ordinary life and are now taken for granted when not
entirely undetected. But at the same time they have informed every aspect of how
we think and talk about being human. The metaphors computing has provided us
seem irresistible. Computers have made possible scientific research that continues
eating away at the mania which Freud attacked with his revelations of the profound
degree to which we do not know who and what we are.

Apart from Busa and a few other early figures (such as computational linguist
Margaret Masterman3 and literary critic Louis Milic), the potential of computing to
enable radically new work was clear to a number of collaborating artists, engineers
and artist-engineers of the early period, especially in Great Britain. They were
not frightened away. Their enthusiastic and insightful projects, pronouncements
and writings leave us in no doubt of this [3]. But for reasons yet adequately to
be identified and explored, the time was not right. Just as computing entered the
humanities, for example, those most involved were marooned professionally by
the shift of the disciplines that computing could most readily serve, away from
a concern with scholarly data (in literary studies, “close reading”) to that which
Jonathan Culler has called “just plain ’theory”’ [8]4. Most of those who persisted
with computing, Milic complained at the time, were only mechanising what they
conceived to be drudgery rather than using scholarly data to probe the unknown
or to puzzle out what the new machine might be, and what it might be capable

3 See her uncollected contributions to the Times Literary Supplement and especially [25]. She was
a vigorous proponent of the kinds of experimental, imaginative work advocated by Milic [33] and
widely spurned by the academic establishment, e.g. [19].
4 Anthony Kenny has made the fascinating suggestion that the turn from a focus on texts to a
preoccupation with theory in mainstream humanities research just as computing entered the scene
might have been a negative reaction to all that computing represented – precisely to its power for
symbol-manipulation [18, 9–10]. I remain suspicious of such simple, cause-effect formulations,
however.
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of [6, 33]. On the one hand the computer was widely assumed or thought to be a
servant or slave, on the other to be imminently capable of enslaving humankind5. In
other words, computing got caught in a master/slave dialectic. In an anonymous TLS
review (probably written by Sir Charles Geoffrey Vickers, lawyer and pioneering
systems scientist), the reader was warned that to regard computing in this way
would be to bury its intellectual potential. This potential, the author wrote, could
help resolve “the major epistemological problem of our time”: “[w]hether and, if
so, how the playing of a role differs from the application of rules which could and
should be made explicit and compatible” [1]

Literary critic Jerome McGann has argued persuasively that for those disciplines
focused chiefly on interpreting cultural artefacts, the major emphasis of the digital
humanities for the last many years does little itself to liberate this potential
[32], though it clearly benefits conventional research by supplying resources in
convenient form. Exactly how best to engage computing directly in turning the
hermeneutic circle remains an open question and the most difficult of challenges
for the digital humanities to consider. Those other disciplines primarily devoted
to reporting on, cataloguing and providing access to cultural heritage, such as
epigraphy, are at present much better served.

The same year as that stern warning against enslavement, W. G. Runciman
wrote consolingly in the TLS series Thinking by Numbers about the disappointing
results from computational studies in sociology, recommending greater patience
than a single generation or lifetime could measure [45, 943]. His recommendation
remains a good antidote against the all the talk of great paradigm shifts and the
hype that goes with it6. Steady progress of hardware and software together with
online resources have in the intervening years slowly rendered some of the very
hard computational problems of our cultural artefacts somewhat easier. At a similar
pace, alarmingly less in anyone’s spotlight, computing has changed how we and
our students study, use and think about those artefacts. The chief cause of this
change, I would argue, is not great analytic breakthroughs, not directly anyhow,
but the theoretically simple and unsophisticated fact of access to great quantities of
material. The “distant reading” Franco Moretti has described and which Mark Olsen
pointed to several years earlier is one such new “condition of knowledge” brought
about by quantitative access [35, 39, 56-8]. Another, anecdotal evidence suggests,
is the rude juxtaposition of disciplines by keyword searches for articles e.g. in
JSTOR, which implicitly brings the possibility of interdisciplinary interconnections

5 The drudgery of computation could be very real and was certainly thought intolerable by the likes
of Leibniz and Babbage, hence their common solution: the mechanical servant [42, 20–44]; [13,
8ff]. The anti-aircraft problem of World War II likewise made computation by hand unsupportable,
hence stimulated development of machines for the task. The error I am describing occurs, however,
when we identify the calculational power of computing machines as their essential nature, and
having equated that power with intelligence then anthropomorphize our relationship to the machine
as that between slave and master.
6 The unthinking importation of Thomas S. Kuhn’s idea of a “paradigm shift”, from The Structure
of Scientific Revolutions, brings with it the assumption of a complete break from one way of
thinking to another incommensurable with it. However well that works for physics, it seems a
highly dubious notion for the humanities.



Foreword xi

into view and so encourages their exploration. Given constraints of time this in
turn pushes research to go wide rather than deep, with implications Richard Rorty
has opened up [44]. This is a largely unexplored question, it would seem: how
actually to do genuine interdisciplinary research on one’s own, or to put the matter
pedagogically, how to train our students responsibly to handle what is already being
thrust at them.

Humanities and Sciences

New analytical tools for the humanities, though slower to develop and still at a
highly primitive stage, are advancing apace, as several of the contributions here
suggest. My concluding question is, given the long, cultural view, what status do
these tools have within the humanities? What are they doing to research?

Elsewhere I have argued that these tools create a conjectural space within the
humanities in which cultural artefacts can be operated on as if they were natural
objects [28]. This argument proceeds from the fact that to make a cultural artefact
computationally tractable it must be rendered as data. Since data are qualitatively
indifferent as to source, scientific methods of analysis apply. That which is lost
in the rendering, and so does not affect the analysis, can then be brought into
consideration by comparing the results with the researcher’s pre-existing ideas,
changes made and the hermeneutic cycle repeated. Thus modelling in the humanities
[27, 20–72]. Meanwhile – and here is my overriding point – such analytic practices
in the digitised humanities have implicitly established what Geoffrey Lloyd has
called a “beachhead of intelligibility” joining the humanities with the sciences [20].
Borrowing liberally from Ian Hacking’s work on “styles of scientific reasoning”, I
have argued that in effect computing has given us humanistae a way of tapping into
centuries of scientific work and wisdom in our employment of these styles [15].

Again: the important matter here is that beachhead of intelligibility, or what I
have called the bridge-building that the computer has greatly strengthened if not
made possible. Earlier I devoted space to the incunabular fears of the machine in the
humanities. I did so not simply to help explain our rather halting progress toward
this time of bridge-building but to shine a light on the bridge under construction.
Even if we no longer write articles entitled “Fear and Trembling: The Humanist
Approaches the Computer” [38] or feel compelled to reassure ourselves that in the
face of computing the scholar can still find “work which only he can accomplish”
[41], we still, indeed especially, need to be most acutely aware – not to that fear
(which continues)7 but to that to which fear is a less than helpful reaction: the
defamiliarizing perception of changed epistemic conditions.

7 The fact that the American Association of Artificial Intelligence felt moved two years ago
to convene a meeting to worry over “potential long-term societal influences of AI research
and development” is perhaps evidence enough that familiarity has not superseded fear but only
blanketed it [16]; see [24], which however intemperate makes the point).
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These which follow are not just scientific papers. They are components of the
bridge now visible to any who care to look.

London, January 2011 Willard McCarty
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1 From Quill and Paper to Digital Knowledge Access and
Discovery

For the most part of their long history, the Social Sciences and Humanities (SSH)
have essentially been pen and paper based disciplines. Researchers worked on
paper-based data sources (manuscripts, books). Collections of such sources were
catalogued in inventory books, or on file cards in libraries and archives. Museums
and other cultural heritage (CH) institutions also tended to manage their collections
by entering metadata about their exhibits in register books. Researchers who wanted
to gain access to an artefact or document had to find the object’s entry in a paper-
based inventory, look up its location, and then retrieve the object from the museum’s
depot or archive.

The advent of computers and information technology (IT) changed the methods
for data access. As a first step, many cataloging systems carrying object metadata
were computerised, and digital databases replaced register books and file cards.
Locating an object of interest not only became faster, but also easier, since digital
registries allow for indexing along several dimensions and facets (e.g., title words,
author, keywords, publication year).

While digital cataloguing systems are now more or less standard and integrated
into the work routines of CH/SSH researchers, they did not fundamentally change
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these routines—in the Foreword to this book, Prof. Willard McCarty offers back-
ground to the deeper scientific-philosophical movements behind this development.
The past decade, however, set a profound change in motion: beyond object metadata,
the primary object data themselves started to become available in digital form,
either due to large-scale digitisation efforts (for instance, in the case of historical
manuscripts, through optical character recognition, OCR), or because the data
were born digital. The availability of primary data in digital form raises the
possibility of much more sophisticated data access. For example, data sources can
be retrieved based not only on keyword search, but also, after linguistic enrichment
and disambiguation, via semantic search, which enables searching for meaningful
patterns and relations between facets of objects.

Moreover, there is a growing awareness that digitisation provides opportunities
which go far beyond sophisticated data access. Computer systems may support data
analysis, by providing data visualisation in a suitable form, or even by automatically
analysing data and discovering new knowledge in the form of interesting trends or
higher-level patterns of interdependency, to present to researchers for verification,
exploration, and serendipitous discoveries.

Yet, in order to make the most of the opportunities offered by digitisation, it is
necessary to develop robust computational methods to clean, enrich, search, and
mine digitised data. Since much of the primary and most of the secondary data in
SSH/CH are textual, language technology (LT) has an important role to play in this
endeavour.

2 Mutual Benefits

The combination of cultural heritage, social sciences and the humanities on the one
hand, and information technology and language technology on the other, stands to
benefit all disciplines.

For the curators of cultural heritage institutions, information technology can
lead to significant time savings and efficiency in the curation work. Computers
can provide support in ensuring consistency, (largest possible) completeness, and
reliability of the metadata. This can be achieved by the implementation of controlled
vocabularies, automatic consistency checks, and (semi-)automatic data completion
and error detection methods. Since curation is often undertaken by researchers
employed by museums and archives, the excess time and effort originally required
for the curation process can be invested in performing original research. Moreover,
research itself benefits from digitisation and information technology, both in terms
of improved data access, as well as in terms of novel computational research tools
and methodologies.

As an example, imagine a social historian working on the public sector strikes
in the UK during the winter of 1978–79 (known as the Winter of Discontent)
and on the role of the then Chancellor of the Exchequer, Denis Healey, in the
lead-up to this event. In the pre-digital age the historian would have had to read
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the transcripts of all UK parliamentary debates held between 1975 and 1979 to
find the relevant passages. Nowadays this information can be easily retrieved by
searching for the keywords “Denis Healey” or “Chancellor of the Exchequer” in
the digitised transcripts for the relevant time period. If the document metadata are
(automatically) enriched by means of various types of linguistic analysis the search
results would be even better. For instance, co-reference resolution could be used to
disambiguate the deictic expression “Chancellor of the Exchequer” and link it to the
correct person depending on the time period to which it refers. Topic tracking could
automatically detect all passages that relate to a given event. Speaker attribution
could link direct or indirect expressions of opinions to their originator [4]. Word
sense disambiguation could help to distinguish between the ‘work stoppage’ sense
of “strike” and the ‘attack’ sense.

Moreover, if our imaginary historian is also interested in how the Winter of Dis-
content was perceived in the British or international media at that time, digitisation
together with automatic data linking allows for all these data sources to be browsed
and visualised in an intuitive way, thus enabling scientists to explore unprecedented
amounts of information from their own workspace. The fact that digitised data are
available non-locally and instantly is clearly another key benefit in terms of data
access, saving researchers a lot of time originally required for travelling to archives
around the world, or waiting for the arrival of documents ordered on long-distance
loan. Additionally, digitised data may be accessed concurrently, thus allowing more
researchers from different locations to work simultaneously on the same data set.

Information technology may influence research in CH/SSH domains in ways
which go beyond data access, though. It could have an impact on the respective
research practices and methodologies. Computer programmes can be used to auto-
matically visualise the data e.g., by highlighting which amount of press coverage
the Winter of Discontent received in different countries, or to detect trends and
interdependencies, e.g. between increased press coverage in a given country and
similar strike events. Going one step further, IT researchers may develop computer
tools which not only support the visualisation of interdependencies, but also but also
detect and infer new knowledge, such as for example, similar periods of social unrest
which had a different outcome [6], or the role of other non-intuitive factors, such as
public opinion of less prominent figures than the Chancellor of the Exchequer in the
respective or other similar events.

Digitisation does not only offer advantages to curators and researchers, it also
provides benefits to cultural heritage institutions. Digital data can be published
on websites, thus allowing museums, archives and libraries to reach out to new
user groups who might eventually visit in person. Moreover, objects which are not
currently on public display, either due to their fragility or—more likely—due to
limited exhibition space, can be easily exhibited in a virtual museum, thus providing
a solution to a common problem for the vast majority of objects in many collections
and allowing for these, virtual exhibitions, to be more complete.

Such virtual exhibitions can also be personalised, based on the interests and
preferences of a particular user or any special needs of a group of users. For
example, a user might be predominantly interested in paintings from a given period
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or in a given style; object descriptions for laypeople need to be considerably less
technical than those for experts; and visually impaired users will benefit from
a more vivid and detailed description of what the object looks like. Interests,
preferences, and needs of different users or user groups can be pre-specified or learnt
automatically, e.g., based on the user’s browsing history or by analogy with other
user groups. Natural language descriptions of artefacts can then be created on the fly,
which not only allows tailor-made presentations for different users but also makes
it possible to take into account the viewing history; thus similarities and differences
between an object and a previously seen piece can be pointed out explicitly, bringing
the virtual exhibition tour much closer to a personalised tour by a museum guide.

Personalisation need not be restricted to virtual exhibitions, though; it can also
be applied when a user visits a museum in person. For instance, audio guides
can automatically generate object descriptions, instead of using pre-recorded texts.
Additionally, object description generation may be combined with eyetracking to
detect where a visitor is looking, so as to highlight interesting features in that area.

Finally, digitisation also enables user participation, e.g., in the form of user-
generated content. For instance, museums may ask their (real or virtual) visitors
to contribute photos and descriptions of objects of historical significance which
they own,1 to describe how they or their parents and grandparents were affected
by a particular historical event, or to post questions to the museum’s curators via a
website.

While the benefits of computerisation for CH and SSH are clear, information
technology, and language technology in particular, also stand to benefit from
working on CH/SSH data. Language technology has been predominantly focused
on relatively small and well-curated data sets from a handful of domains, such as
newswire and biomedicine. CH/SSH data are typically much more challenging.
For example, the digitisation process can introduce errors, metadata often come
in note-form and not in carefully written complete sentences, and the language in
old manuscripts is archaic and non-standard. Furthermore, the provenance of the
data, that gives researchers vital information on its origins in place and time, its
author, and its purpose, is often a research topic by itself. The analysis of such
data requires robust natural language processing tools. To this end, LT research is
impelled towards more sophisticated fallback and adaptation strategies and towards
intelligently combining all available resources.

The particularities of the CH/SSH domains also entail that the adaptation of
existing tools and resources is far from trivial. Standard techniques, such as super-
vised machine learning using annotated training data, make too strong assumptions
about these data, thus forcing researchers to develop hybrid or even completely new
techniques to meet the challenges of the CH/SSH domains. The proposed research
solutions, once available, are bound to have a beneficial impact on the natural
language processing field and its applications in general, because techniques dealing
successfully with such challenging domains are likely to be robust enough to also
work for numerous others.

1 For example, the British Museum recently encouraged this form of user participation in the
context of a BBC radio programme. See http://www.bbc.co.uk/ahistoryoftheworld/.

http://www.bbc.co.uk/ahistoryoftheworld/
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3 Challenges

While the development of information technology for the CH/SSH domains brings
about great opportunities and benefits, it is not without difficulties. The challenges
associated with research on IT applications for these domains are not only technical;
they are also related to the communication and understanding between researchers
coming from different disciplines and established research traditions.

Some of the technical difficulties of developing language technology for CH/SSH
data were already mentioned above. Furthermore, the digitisation itself is not
a trivial process. Optical character recognition of hand-written manuscripts, for
example, is still very much an unsolved problem which is further exacerbated
by old manuscripts containing stains, faded letters, non-standard orthography, and
generally by the use of old variants of current languages. In terms of metadata,
standardisation presents another challenge: in order to ensure interoperability
and access to linked data from different sources, metadata descriptions should
be standard. However, numerous metadata schemes currently exist, both general
purpose and domain specific. The IT department of a museum may currently choose,
for example, between the Dublin Core Metadata standard, the MIDAS Heritage
standard [3], or the CIDOC-CRM [2] among others. Moreover, many CH institutes
may decide that none of the existing standards really meets their needs and develop
their own, in-house standard. Unfortunately, mapping between different metadata
standards automatically is far from straightforward and constitutes in itself the topic
of a considerable amount of ongoing research.

Another major technical challenge concerns the preservation of digitised data.
While non-digital data can have surprising longevity, despite being stored on fragile
material such as paper, digital data typically have an extremely short life-span of
only a few years if they are not carefully managed. Digital data are endangered by
various factors. Storage media such as CD-ROMs can become unreadable due to
material aging and decaying; outdated media cannot be read by modern hardware
(e.g., floppy disks), and outdated formats may become inaccessible (e.g., old word
processing formats no longer supported). Digital data management and preservation
is extremely challenging and also rather expensive. Guaranteed reliable long-term
digital data management, i.e., spanning several decades, is currently out of reach
for most CH institutes. The list of spectacular failures of data preservation is
long, including the BBC’s Domesday Project,2 a multimedia collection from the
mid-1980s which had become virtually unreadable by 2000 due to an outdated
storage format, and NASA’s 1976 Viking Mars mission, whose data were stored on
magnetic tape that was later found to have become partly unreadable due to material
aging [1]. Digital durability, data management and preservation is the focus of much
ongoing research.

Problems of an entirely different nature arise from the fact that developing
information technology for CH/SSH data is a highly interdisciplinary endeavor. IT
and CH/SSH researchers do not only work in very different areas, they also have

2 http://www.domesday.org.uk/
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very different styles of doing research. Humanities researchers tend to work on
their own and pursue long-term research and publication goals. IT research tends
to be more dominated by collaborative work, relatively fast publication cycles, and
strong requirements for measurable, reproducible results. For these reasons, and for
the common reason that the vocabularies of the different areas need considerable
translation work in order to be mutually intelligible, communication across such
different disciplines can often be challenging, but the result can be enlightening. For
instance, to understand that the concepts of ‘completeness’ and ‘correctness’ (e.g.,
of data in historical research) are analogues of the technical concepts of ‘recall’ and
‘precision’ can lead to a more fundamental understanding of the relation between
human and automated information retrieval.

Intense communication remains crucial, because IT researchers are typically not
aware of the needs of CH/SSH researchers, while the latter are not aware of the full
extent of the opportunities offered by technology. In this respect, the IT problems
which a CH/SSH researcher thinks unsolvable (and thus possibly does not even
mention to the IT specialist) may be trivial to solve, while other problems, seemingly
trivial to a CH/SSH expert, might pose great problems for the IT researcher (e.g.,
data being available, but not in digital form).

Furthermore, many CH/SSH researchers do not really trust automatic methods
as much as they trust their own research methodology, partly due to a lack of
understanding of the way a specific technology works. In order to establish trust,
computer tools are required to make their analysis more transparent. For instance,
a program which automatically detects errors in CH databases could provide
information about why a given piece of information is considered erroneous [5].
In other cases, the lack of trust relates to the accuracy of automatic results: since
the integrity of data and metadata is of crucial importance in CH/SSH domains,
IT researchers are required to provide means of process documentation and data
provenance, so that manual annotations are distinguished from automatic ones, and
the ‘original’ data can always be recovered.

The lack of understanding between CH/SSH and IT researchers is particularly
problematic since making the most of digitisation does not simply involve the
adaptation of existing technology to new domains, but rather the development of
new methodologies, new research questions, and new applications. This requires
close collaboration across disciplines, over a long period of time. Joint research
projects are ideal to foster such collaboration. Fortunately there are now a number
of initiatives that encourage cooperation, such as CLARIN3 and DARIAH,4 and as
an example of a national programme, CATCH5 in the Netherlands.

A related problem is that the development of technology to enrich, access,
and mine CH/SSH data involves a number of different communities even within
the disciplines (natural language processing, artificial intelligence, semantic web
research, museum informatics, archival science, digital humanities etc.). These

3 http://www.clarin.eu/
4 http://www.dariah.eu
5 http://www.nwo.nl/catch

http://www.clarin.eu/
http://www.dariah.eu
http://www.nwo.nl/catch
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communities tend to be more or less disjoint, and attend different workshops and
conferences. This means that there is often little opportunity to meet and exchange
ideas. Joint events could help to overcome this problem. Even though some joint
events start to be regularly organised, they are just gathering momentum to get
accepted as a communal outlet of research for different communities.

In addition to collaborative research projects and workshops, it would also
be beneficial to increase cross-disciplinary awareness already in the educational
system. On the one hand, this can be done by broadening the curricula of different
subjects, e.g., offering more IT courses to humanities students and more exposure to
CH/SSH data to IT students. On the other hand, recent years have seen the creation
of new interdisciplinary study areas. For example, several universities offer degrees
or at least specialisations in “Digital Humanities”.

Language technology researchers may have a special role to play in bridg-
ing the gap between science and humanities. Natural language processing and
computational linguistics are traditionally highly interdisciplinary research areas
that have found homes both in computer science and linguistics departments.
Language technology researchers are familiar with integrating people from different
backgrounds (linguistics, logic, computer science, cognitive science, etc.) and
have a foot in both worlds: the sciences and the humanities. Arguably, they are
therefore uniquely placed to drive forward the IT revolution in cultural heritage, the
humanities and social sciences.

4 This Volume

There is a growing interest in the language processing community to meet the
challenges posed by the CH/SSH domains. To provide an outlet for various
types of language technology research carried out in these areas, we initiated the
“Language Technology for Cultural Heritage, Social Sciences, and Humanities”
(LaTeCH) workshop series in 2007. In the past four years, LaTeCH has been held in
conjunction with various language technology and artificial intelligence conferences
(ACL-07, LREC-08, EACL-09, ECAI-10), and has attracted high-quality papers on
a wide variety of topics from all over the natural language processing community.
The current book provides an overview of some of the highlights of the past four
editions of LaTeCH. The book covers a large spectrum of applications and illustrates
how language technology can be employed in key task areas in the CH/SSH domain,
ranging from preprocessing, over tool adaptation, to personalisation, automatic data
analysis, and data management and retrieval. The papers also relate to different
application domains, some being more concerned with museums and other cultural
heritage institutes, while others relate more to work in the humanities and social
sciences. This volume consists of six parts:
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Preprocessing

The first part is concerned with the digitisation process itself. It contains two
chapters highlighting two important aspects of the digitisation process. Digitisation
of written data is typically done by optical character recognition. This is, however,
an error-prone process, especially for old manuscripts which can contain old-
fashioned fonts, stained or faded text passages, and archaic orthography. Volk,
Furrer and Sennrich are concerned with the digitisation of a large multilingual
corpus of Alpine texts, dating back to the 19th century. To reduce the number
of OCR errors, they propose a technique which merges the output of two OCR
systems and exploits lexical resources for further correction. Toselli, Romero and
Vidal also deal with digitisation, but their paper is concerned with hand-written
texts. Hand-written historical documents are typically difficult to digitise by optical
character recognition and are consequently often transcribed manually. Usually, the
transcripts are aligned with digital images of the original documents on a page-level.
For researchers, however, it is often desirable to have a more fine-grained alignment,
e.g., on the word level. Toselli et al. propose a technique based on Hidden Markov
Models to automatically align original texts and their transcripts on the word-level.

Adapting NLP Tools to Older Language Varieties

Dealing with older language varieties is one of the main challenges of the field.
While tools for standard linguistic tasks such as part-of-speech tagging, syntactic
parsing, or word sense disambiguation exist for many modern day language varieties
and a small set of domains, the performance of these tools tends to drop significantly
when they are applied to older language varieties or new domains. The two papers
in the second part of this volume both deal with the problem of how existing tools
can be adapted for older language varieties, but they offer two different solutions.
Borin and Forsberg discuss a rule-based approach for adapting a morphological
component for Present-Day Swedish to Late Modern Swedish and Old Swedish.
The work was carried out in the context of creating a diachronic lexical resource
that enables semantic search in historical texts by using Present-Day Swedish as a
pivot to which the lexical entries of older language varieties are semi-automatically
linked. Rögnvaldsson and Helgadóttir are also concerned with morphosyntactic
analysis, but they use a machine learning approach. They first train a statistical
tagger on a Modern Icelandic corpus and apply it to Old Icelandic texts. A sample
of the tagged Old Icelandic corpus is then manually corrected and the tagger is
retrained on mixture of Old Icelandic and Modern Icelandic data.

Linguistic Resources for CH/SSH

The availability of linguistic resources for CH/SSH is a recurrent issue for the
application of language technologies in those domains, as linguistic resources are
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essential both for the development and the adaptation of language technology
methods in such domains and language varieties. In this part, two approaches to
the development of such resources are discussed. Bamman and Crane start with a
presentation of the Ancient Greek and Latin Dependency Treebanks, novel historical
corpora resources comprising of works of classic Greek and Roman authors, and
discuss issues related to the development and applications of such resources both in
linguistics, as well as in classical philology research. Subsequently, Giouli, Simov
and Osenova are concerned with the development of a bilingual Greek/Bulgarian
corpus comprising of literary works, folktales and legends, as well as texts
presenting the customs, rituals, everyday-life habits of the people living in the
cross-border area of Thrace. The authors discuss issues related to tool adaptation
for corpus linguistic annotation and those related to metadata creation intended to
facilitate comparative cultural, linguistic and literary studies, for the neighbouring
areas of Greece and Bulgaria.

Personalisation

One of the advantages in using language technologies for the CH/SSH domains
lies in providing support for personalised access to CH/SSH information. Konstan-
topoulos, Karkaletsis, Vogiatzis and Bilidas present the ELEON/NATURALOWL
system which exploits language technologies and linguistic adaptation resources
for providing multi-lingual and personalised conceptual representations of cultural
heritage objects. In the ELEON/NATURALOWL approach, personalised profiles
allow the specification of, for example, whether technical vocabulary should be used
for expert audience, or whether shorter and simpler sentences should be generated
for children and gear the system towards achieving different interaction goals, such
as targeting specific objects and facts.

Structural and Narrative Analysis

Part five of this volume includes three papers that are concerned with the automatic
analysis of texts in terms of structure and narrative content. The developed tools
support linguistic, literary, historical, sociological and ethnological research by
segmenting texts in meaningful ways, detecting topics or narrative schemas, and
finding common content elements in different texts. Hendrickx, Généreux and
Marquilhas are concerned with detecting boundaries between discourse segments
in Portuguese letters dating from the 16th to 19th century. The segments are
subsequently also automatically labelled according to their discourse function,
e.g., opening, introduction, main part, and closing. The authors model the task
as a supervised machine learning task, using additional resources to overcome
data sparseness and problems relating to inconsistent spelling. Declerck, Scheidel
and Lendvai describe a markup language schema for annotating fairy tales with a
semantic, narrative analysis of motifs according to the theory of Vladimir Propp.
They also investigate in how far such an analysis can be integrated with other
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semantic annotation schemes, e.g., frame semantics. Reiter, Hellwig, Frank, Goss-
mann, Larios, Rodrigues and Zeller are also concerned with the semantic analysis of
texts. They work on descriptions of Indian rituals, and aim to automatically analyse
such texts and discover common elements that could provide useful starting points
for ritual researchers. In order to detect regularities and differences in rituals, the
authors perform a frame semantic analysis of the texts, adapting various NLP tools
to this domain.

Data Management, Visualisation and Retrieval

The final part of the present volume deals broadly with the management of digitised
data and with strategies for retrieval and visualisation of information. The paper by
Berzak, Richter, Ehrler and Shore describes a system for searching, browsing, and
visualising a large collection of speeches by Fidel Castro. At the core of their system
lies a method for computing the semantic relatedness between different documents.
The collection can then be displayed as a graph structure, highlighting similarities
between documents as well as their relevance for a given user query.

The work discussed by Witte, Kappler, Krestel and Lockemann attempts to
make heritage documents more flexibly accessible by transforming them into a
semantic knowledge base. They apply semantic analysis technologies to the historic
Encyclopedia of Architecture, so as to automatically populate an ontology which
allows building historians to navigate and query the encyclopedia, while architects
can directly integrate it into contemporary construction tools. The content is also
made accessible in a user-friendly Wiki interface, combining original text with NLP-
derived metadata and annotation capabilities for collaborative use.
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