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Abstract. In this group, we discussed the trends of Document Analysis Systems.
Mainly, we focused on the topi€3pen Source Open Content, Future Sugges-
tions and The Revolution. This report will summarize the main results of the
discussion group.

1 Open Source

Existing open source document analysis software only fexwh small parts of the
document analysis process. There are several open sourBep@fects (GOCR.,
SOCR [2], Open Mind), but they are incomplete and none perform particularlyl.wel
Everybody doing OCR research needs to have certain fursctem effort is wasted
reimplementing these for each project.

What is holding back the development of good open source OCRBdssible that
much of the work is performed by students, who lose interet @ompleting their
courses. A possible process for developing good open s@@¢einside the academic
community would be to split the work into small modules, eactwhich could be
completed in a relatively short period of time, i.e., thediavailable to a student in a
course. On a modularized OCR only small parts would have tchbeged to apply it
to a special recognition task.

2 Open Content

Popularity and accessibility are orthogonal concepts.eGaly, researchers work with
documents that have passed into the public domain, as thenmeoacopyright issues
to worry about. However, these documents are not necegssepitesentative of *all*

documents. The group identified four different types of doents:

— Old/Closed: Historical documents: These are often heldldygiies, which are re-
luctant to permit reproduction, in order to maintain theies as sole providers of
access to the documents.

1 GOCR open source project - http://jocr.sourceforge.net
2 Open Mind Project - http://www.openmind.org



— Old/Open: Accessible public domain documents, e.g. Pr@etenberd: These
are freely accessible.

— New/Closed: Commercial documents: These are popular h#aressible.

— New/Open: Wikipedid etc: These are freely accessible.

3 Suggestions for the Future

3.1 Context is Important - Frame Problem

For humans, context is an extremely important part of thegeition process. The in-
formation can be gathered easily if the context is knownnéfthe data is very noisy.
However, it is hard to be used in OCR, because the algoritamdtis not fit for integrat-
ing various forms of context information. Future techngiapould pay more attention
on the frame building. Maybe with some innovative formatteat information can be
stored in context database, which can be re-used for retagni

3.2 Take Advantages from Speech Recognition

The speech recognition community has made good use of lgaguadeling, both for
speech recognition and for speech synthesis. They talktaboaognition in restricted
domains (e.g., broadcast news). As a result, they have ldetoanake what appears to
be faster progress than we have in OCR and handwriting ré@grirhere is potential
to further develop language modeling in our field. Some firsps into this direction
have already been taken [1].

4 When will the OCR Revolution Happen?

What happened to the revolution? It is said that OCR is a "sbju@blem”, however

this is an exaggeration: OCR is only "solved” for clearly mime-printed English text,

scanned at high resolution. There is still far to go befokr©&R problems are solved.
We talked about possible "components of the revolution”:

— Anytime Algorithm

Currently, there is an emphasis on developing algorithrasrim in as little time
and use as little resources as possible. However, it is alssitde to develop al-
gorithms that run over a long period of time and use large tifies of resources
in order to provide better results. The concept of "anytirakgorithms is interest-
ing. An anytime algorithm will run indefinitely, producingsults which can be
retrieved at any time, but steadily improve over time. It Vdolbe appropriate for
anytime algorithms to also scale to use as much input dataameand processing
power as is available.

% Projekt Gutenberg - http://gutenberg.spiegel.de/
4 Wikipedia - http://www.wikipedia.org



— Beyond recognition: Understanding
This seems to be the post-step of recognition, however, hsi@ehieve recognition
and understanding simultaneously. How can understandimgdoe tightly coupled
with recognition? A few research groups already focus omtthpic [3].

— Recognizer for all languages
Different languages require different segmentation atlgor. It is often difficult
to adapt an algorithm for languageto work for languageB. Is a universal seg-
mentation model, like the popular bi-gram or tri-gram moiepost-processing,
possible?

— Device independent recognizer
Cameras are becoming ubiquitous, and are likely to becomendmt for docu-
ment image fetching, however the device-specific paramdtait the application
scope of algorithms. Is there any algorithm that is robuatregj variation between
devices? A device independent recognizer would be valuable

— Hardware implementation
Human vision is a parallel system. Due to the parallel nathieecomputation cost
is tremendous. Future technology may use parallel hardartg@tectures to per-
form OCR tasks.

5 The Future of Paper Documents

In this topic, we reached the consensus that paper documéhtse alive for a long
time. In particular we spoke about the preferences of thenwonity, the preservation,
the use in specific domains and documents in general.

5.1 Preferences of the Community

Paper documents are the most direct and friendly interfacedmmunication. Even
when digital media is accessible everywhere and anytimeplpemay prefer paper
documents for convenience of reading. There is a group gitainatives” (people for
whom digital media is very natural), but at the same time, ganies are producing re-
productions of very old books, for people who like how thegif@he Exbiblio systefm
sets up a good example to augment but not replace paper dotyyrfeilitating fast
searching for scanned keywords from physical pages so thatgn "click on” text in
a book. In a word, paper documents will not disappear, buptstiarole to survive in a
digital world.

5.2 Preservation

Paper can survive for thousands of years, whereas digitdibnstarts to lose data within
decades. So maybe in the futher, though most paper documegtbe converted to a
digital form, the most important ones must be retained idtapy for safe preservation.
Whenever hardcopies exists, the gap between digital mediglaysical copy exists,
making Document Analysis necessary.

5 Exbiblio system - http://www.exbiblio.com/



5.3 Specific Domains

In specific domains or specific areas, paper documents #neestdled for a long time.

For example, when lawyers want to locate facts buried in aehilg of paper docu-

ments, computer aid is urgently needed. In poor areas, sudegeloping countries,
fewer people have access to digital media, so communicetiomstly based on paper
documents, which need Document Analysis Systems to impfiiaeency.

5.4 Document Analysis

Considering the question “Will document analysis be useftihe future?”, it is impor-
tant to understand that paper documents are only a subsst dd6tuments”. Document
image analysis applies to all document images, which magnmexen have been printed
on paper. Documents embody personal communication, sovtergs exist forever, and
Document Analysis Systems exist and develop forever.
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