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1. Introduction
An attempt to survey the frontiers of digital interpretation can scarcely hope to be more
than impressionistic. The Internet is growing with enormous speed. It is claimed that
there are over seven million new pages per day. A search for virtual or digital culture
yields over one million sites. There are over a million sites for the virtual past,1 virtual
present and virtual future respectively. There are sites on cyber-studies,2 cybersociology3
and cyberanthropology4 with essays on culture in a virtual world.5 There are major sites
on archaeology6 and new versions of old disciplines such as digital philosophy7 and
digital communication.8 Almost every major discipline has thousands and in some cases
millions of sites under the prefixes virtual, digital, or cyber.
The Oxford English Dictionary (OED, 1971 edition)9 claims that digital in the sense of
finger goes back to 1656 and that interpretation goes back to 1392 (based on an Old
French term of 1292).10 Interpretation in the sense of exegesis goes back to the time of
Moses.11 The Oxford English Dictionary, Webster and Dictionary.com12 list no entries for
the term digital interpretation. Under this term the Internet search engine Altavista lists
143,249 entries; Hotbot lists 250,200, Lycos lists 359,800; Google lists 571,000 entries.13
There are considerably less sites, which use virtual and digital exegesis (figure 1).
The problem of interpretation is a long-standing one in the realm of culture. The topic
occupied my teacher, the late Sir Ernst Gombrich.14 It was a major concern of the
philosopher, Gadamer.15 In literature, interpretation or literary criticism is a vast field.16
In the field of film, there is a literature17 and there are many courses18 on interpretation.
The University of California at Santa Barbara (UCSB) has a list of sites concerning
interpretation with respect to anthropology on film.19 By contrast the problem of digital
interpretation is relatively new. The first item in the Google list under digital
interpretation is the Centrum för Digital Interpretation (CDI) in Falun.20
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Figure 1. Virtual and digital disciplines and topics and number of sites listed by Google.22

Manual Interpretation
• Traditional: intuitive.
• Simple, inexpensive equipment.
• Uses brightness and Spatial content of the image.
• Usually single channel data or three channels at most.
• Subjective, concrete, qualitative.
Digital Interpretation
• Recent: requires specialized training
• Complex, expensive equip.
• Relies chiefly upon brightness and spectral content, limited spatial.
• Frequent use of data from several channels.
• Objective, abstract, quantitative.
Figure 2. Distinctions between manual and digital interpretation in Remote Sensing
Lectures, Utah State University.23
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Figure 3. Digital interpretation in computer science in the SUMMER project.
Digital interpretation itself can have a number of different meanings. For the purposes of
this essay we shall draw attention to five. It can refer to: 1) identification of objects in the
physical world; 2) restoration of objects in the physical world (e.g. simulation before
intervention; 3) reconstruction of objects in the physical world which are now in ruins or
no longer exist; 4) identification of conventional subjects and 5) identification of meaning
and gestalt constituting the world of symbolic values. Paradoxically those in remote
sensing and computer science, who have made great advances with respect to the first
two meanings, have led us to pay less attention to or to overlook entirely the importance
of the last two definitions which were the domain of art history with respect to analogue
sources.
2. Identification of Objects in the Physical World
In the fields of remote sensing and computer science (and more specifically computer
vision) digital interpretation has a very narrow technological meaning which completely
ignores the rich and complex traditions of interpretation and exegesis. In remote sensing,
for instance, there is a distinction between manual and digital interpretation. It is claimed
that manual interpretation is subjective, concrete, qualitative, whereas digital interprettation is supposedly objective, abstract, and quantitative (figure 2).24
In computer science one finds the assumption that interpretation is a purely mechanical
process of feature extraction, which can be nearly and perhaps even completely
automated. For instance, projects such as the US military’s Show and Tell assume that
multimedia (digital) image interpretation is simply a question of identifying (known or
readily recognizable) objects in the physical world.25 Similarly, in the SUMMER project
(figure 3) it is assumed that interpretation is little more than (simple) feature extraction.26
Digital interpretation as it used by persons in remote sensing and computer science thus
typically means the equivalent of (automatic) identification of digital images, which are
based on objects existing in the physical world. This is very useful but not nearly as
obvious as the technologists might wish to claim. For instance, even to recognize shapes
of typical objects in digital images from satellites can be difficult. To recognize
unfamiliar shapes can be very difficult.
The experts who found the lost city of Ubar in Saudia Arabia in 1992 were able to
discern things, which an untrained eye would not notice.27 A satellite image of an
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unexplored world in outer space might very possibly contain shapes so unlikely that we
would need very careful training even to consider their existence.

3. Restoration of Objects in the Physical World (Simulation before Intervention)
In the analogue world an interpretation leads a conservator or restorer to make an
intervention in an original object, which usually cannot be reversed. Once one has
scraped off all the layers of the Last Supper they cannot simply be put back. Digital
interpretation introduces new possibilities. Before an intervention one can simulate the
possible effects of an intervention before deciding whether or not to carry them out. One
can even photograph three-dimensional objects, use stereo-lithography to create their
physical equivalents and then use these to simulate the effects of intervention before
trying it out on the original. This was done at the Canadian Museum of Civilization in the
case of an aboriginal mask.28
4. Reconstruction of Objects in the Physical World
Digital interpretation as it is used at Falun adds the dimension of time. A ruin today was
once a thriving building, complex, or town. How do we learn about its original shape? In
this case the archaeological evidence can serve as a basis but needs to corroborated by
archival, museum and library evidence: earlier television programmes, videos, films,
photos, paintings, sketches, drawings, maps, tax records, descriptions in books, and
manuscripts.
Many of these sources are the same as would have been used in past centuries in creating
an artist’s impression of an ancient site or city. An artist in the 18th or 19th centuries
would also have relied on earlier drawings in making their reconstruction. Yet potentially
there are fundamental differences. The artists’ impressions of earlier centuries were
typically isolated images, which provided no record of the sources upon which they were
based. An expert might recognize that a painting by Hubert Robert had drawn on earlier
sources, but there was typically nothing in the painting to reveal this. Similarly an expert
might recognize that one reconstruction of the Roman Forum reflected the German
school whereas another reflected the French or British school. But there would be nothing
in the painting other than perhaps the name to give a clue concerning this.
Many of the first digital interpretations were equally lacking in context and did not
provide their sources. But this is precisely the field in which they are potentially different.
A digital interpretation in the form of an electronic reconstruction can have direct links to
the sources on which it is based. There can be hyperlinks to images of the original site
and to images of reconstructions, which served as a point of departure. Digital
interpretation thus brings with it the potential of communicating the sources and tools it
used in order to reach its interpretation.
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5. Identification of Conventional Subjects
The world of art is much more than a copy of the physical world. Many images are
visualizations of literary texts. They often show things, which cannot even be identified
without a knowledge of literature. A naked woman standing on an oversized sea shell is
simply that until we have read classical literature and know that this represents the Greek
Goddess Aphrodite (and Roman equivalent Venus). A man with a crown of thorns or a
man on a cross can often be identified as Christ once we are familiar with the Bible.
Without knowledge of literary versions of lives of the saints we cannot recognize their
attributes. Similarly without knowledge of the Buddhist Scriptures it makes little sense
trying to identify the specific identities of the many manifestations of Buddha and his
Boddhisatvas.
In the past, such knowledge was typically limited to a few initiates in a given religion or
sect and to a handful of scholars at leading institutes. Today it often seems as if the
number of these initiates is dwindling rather than increasing. Nonetheless, with digital
interpretation, using new versions of hyper-text and hyper-iconics it is possible to link
these conventional images with the texts on which they are based or with which they are
connected.
In the past any insight of a master could be passed on to a disciple orally. Alternatively
the master might write down the insights in a manuscript, which might then be published.
In these cases transmission was limited to persons who were able to hear the master
directly or to have access to a manuscript or copy of a book to read their insights
indirectly. Digital media introduce a new level of diffusion whereby anyone with access
to the Internet could have access to that insight of interpretation. In January 2002 that
entailed 544 million persons who had a direct connection to the Internet and many
millions more who had an indirect connection using family computers or Internet cafés.
This is an enormous contrast to manuscripts, which began as editions of one, and books
which still often have editions of only a few hundred.
Manuscripts and books had a further limitation that only literate persons could have
access to the knowledge which they contained. Digital media are different because they
allow a translation from any sense and from any medium into any other sense or medium.
Hence a digital text is usually based on a visual image of the original. Alternatively it
could be based on an oral version by an illiterate person, which was recorded and then
“translated” from audio into visual form. In like manner, once a visual text exists digitally
it can be “translated” into an oral form and read out as a spoken source for a blind person,
or it could be printed out as a book, as a manuscript, or even in cuneiform. Thus digital
interpretation entails a new level of reversibility and inter-mediability, which removes the
literate divide and thus expands enormously potential access to knowledge.
6. Identification of Meaning, Gestalt Constituting the World of Symbolic Values
We know only too well from everyday life that there is enormous difference between
identification and understanding. From the television and mass media we can all identify
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Figure 4. Erwin Panofsky, Distinctions between Iconography and Iconology. 29
the President of the United States and indeed many heads of state. This does not mean
that we know them, understand them and can interpret correctly their intentions, and their
meanings. Similarly in the domains of art and culture. It is relatively easy to recognize a
nude woman on an oversize shell as the Goddess Aphrodite or as Venus Anadyomene. It
is then quite simple to identify Venus with the Goddess of Love. But it remains very
difficult to know exactly what was the meaning of love symbolized by this version of
Aphrodite. In this case links between the image and its meanings become all the more
vital.
These distinctions were well known in traditional art history. Erwin Panofsky referred to
identification of primary or natural subjects as a pre-iconographic exercise. This led to
style history. Identification of secondary or conventional subjects constituted the field of
iconography. This led to type history or typology. Discerning the actual meaning or
gestalt, which constitutes the world of symbolic values, was for him the realm of
iconology (figure 4). This led to a history of intellectual symptoms or symbols, a realm
for which his colleague Ernst Cassirer set out to identify the philosophical basis.30
In a sense nothing has changed. To interpret something in the symbolic sense remains
much more difficult than identifying the name of an object in the physical world. There
are very good reasons for this. First, the worlds of the mind, the worlds of religion,
literature, culture and their various expressions are infinitely larger than the physical
world of nature. Second, one of the paradoxical features of culture is that it gives persons
identity and sets them apart through a relatively small subset of those infinite possibilities
and uses that to close off access to others. Not all cultures are about being open to
everything. Indeed it is often much more comfortable to prove one’s superiority by
closing off knowledge about larger fields that would threaten the validity of one’s rather
limited terrain. Hence, a philosopher at the level of Aristotle is happy to seek evidence
from all over the known world. A petty philosopher will simply deny the value of

6

evidence beyond their own ken. Hence some micro-cultures remain difficult to
understand because their members do everything in their power to escape being
understood and to avoid communication which could lead to such understanding.
In the past it was fashionable to focus on the material aspects of culture in terms of the
built environment: i.e. the heritage of churches, cathedrals, palaces and monuments. This
attention to material culture often included an interest in paintings, sculpture and the arts.
Then it was recognized that immaterial culture also plays a significant role: language,
customs of eating, drinking, and the many small things whereby persons distinguish
themselves from each other. More recently we have recognized that in addition to all this
there are dimensions of openness and tolerance. Some cultures welcome the presence of
others. Some cultures do everything to close themselves in both directions: to keep from
learning the rules of others and to keep others from learning their rules. By contrast some
persons are eager to share their knowledge with others and learn from others.
In this fundamental difference of approach lies a divide which is much greater than the
seeming differences between one interpretation and another interpretation. In its most
radical forms this contrast leads to polarities between fundamentalists in religion, politics
and/or philosophy one the one hand and humanists on the other. One side is determined
to hide its sources, rules and all its values. The other side is open on all fronts.
7. From Oral Links to Self-Linking Knowledge
Awareness of these basic differences of attitudes between schools is crucial for our
discussion of digital interpretation. In most cases, the new technologies cannot determine
which specific interpretation is better than another, especially as we enter into the realms
of iconography and iconology. On the other hand they can help us with making links, by
making “transparent” as the rhetoric goes, the connections between sources, expressions
and rules.
The advent of writing meant that knowledge spread far beyond the vocal reach of those
who claimed to know and it also meant that their written claims could be studied in more
patience than if one were limited to audiences with the oracle or their human equivalents.
The advent of books went a significant step further. The introduction of
footnotes/endnotes, which in retrospect are like hard-wired hyperlinks, began a process of
linking claims with their sources. Serious books had footnotes and bibliographies. Less
serious books assumed or even claimed that these were unnecessary.
The frontiers of digital interpretation lie less in the introduction of some radically new
interpretation and more in the advent of a new stage in the linking of claims with their
sources. Hyperlinks were a first stage. Hypermedia were a next stage. There are now
possibilities where every word in a text can be hyperlinked. Moreover these links can
theoretically be at many different levels.
Recent advances in Optical Character Recognition (OCR) and Image Recognition
(commercially represented by technologies such as Excalibur and Query by Image
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Content (QBIC)), when combined with the latest wireless technologies mean that any
word or image can be checked automatically using a virtual reference room. If while
reading a book we encounter an unknown word, wireless technology can call up a
dictionary definition, an explanation or even literature about that term. If while standing
in a field or a forest we encounter an unknown plant or animal, a camera could capture its
image, and a wireless computer could relay this via UMTS and satellite to a virtual
reference room identify it and relay the knowledge back to our location in the field, forest
or wherever we happen to be. The cameras in airports which recognize individuals
assumed to be terrorists as they walk through the halls are well known demonstrations of
this principle.
In short, interpretation in the sense of identifying objects in the physical world can be
largely automated. Moreover, the enormously improved potentials of linking knowledge
mean that many aspects of iconography and even iconology can be greatly aided by the
new technologies. This will be wonderful news for those who are truly committed to
sharing their knowledge and are open to learning about the knowledge of others.
At the same time these advances will loom as a terrible threat to those with closed
philosophies. Indeed it is a double threat. First, it would force the defenders of closed
systems to reveal their sources and criteria and make these systems open for discussion at
many levels. Second, it would confront them with evidence of alternatives and challenge
them to explain why their own claims are superior. Hence the champions of open culture
will herald the advent of digital interpretation as a new era in the sharing of knowledge.
At the same time the proponents of closed knowledge will claim that the technology is
opposed to a human approach and will thus overlook its potentials for a more humane
approach to knowledge.
8. Conclusions
Technologists, especially those in remote sensing and computer science often assume that
the frontiers of digital interpretation lie in a shift from the subjective limitations of
manual interpretation to new objective, abstract, quantitative methods (figure 1). We have
set out to show that the frontiers of digital interpretation lie elsewhere. They will not
increase the objectivity per se. Rather, they will provide new ways of linking our
interpretations with the sources on which they are based.
Herein lie enormous new possibilities for learning in the case of those favouring open
sharing of knowledge. At the same, herein lie enormous threats to those defending a
closed world-view, an exclusive and excluding culture. They will continue to insist on the
importance of defending some theory or claim and prefer to ignore the disturbing news
that the rules for establishing defence, the rules for linking with sources, the rules of the
game, which is not a game but a quest for truth, have changed in favour of those who are
open. That is why the shift from analogue to digital has persuaded over 500 million
persons within less than a decade and will probably spread to another 500 million in less
than a decade. That is why digital interpretation will change the world: it opens new links
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between the world of matter and the many worlds of the mind. It gives us better access to
the evidence we need to interpret in an informed way, honestly and wisely.
Maastricht Easter Weekend 2002.
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