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ABSTRACT 
Many important historic and cultural 
sources are fragile and scattered in 
various archives. so that their full 
knowledge and usage are severely 
impeded. Project COLLATE develops a 
distributed Web-based repository with 
dedicated knowledge management 
facilities to support users in their work 
with digitized cultural material. As 
example domain COLLATE uses 
historical documents referring to films 
of the 20ies and 30ies. The repository 
set up by three major European film 
archives comprises a large corpus of 
digitized film censorship documents, 
related articles, photos, posters and film 
fragments. In-depth analyses of such 
documents give, for example, evidence 
about different film versions and cuts, 
which can be used for reconstruction of 
lost or damaged films or identification 
of persons (actors) and film fragments of 
unknown origin. As a virtual knowledge 
and working knvironment for distributed 
user groups, COLLATE provides 
content-based access to the repository 
and appropriate task-based interfaces for 
analyzing, comparing, indexing and 
annotating the material. It supports the 
users' individual and collaborative work 

with the sources, continuously 
integrating the derived user knowledge 
into the system. This growing body of 
metadata is exploited by the system 
using intelligent document processing 
and advanced XML-based content 
management and retrieval 
functionalities. This paper describes the 
conceptual approach of COLLATE, 
focusing on the tasks and requirements 
of the archives and users of the system. 
The functional system components are 
outlined and assessed, describing how 
various user types and related complex 
tasks can be supported by comfortable 
task-based user interfaces in a 
collaborative working environment. 

KEYWORDS: collaboratory, digital 
archive, historical film documentation, 
content-based indexing, annotation and 
information access 

INTRODUCTION 
To date, a huge amount of valuable 
historic and cultural sources - a major 
part of our cultural heritage - is 
imperiled and buried in various national 
archives. Thus, accessibility, usage and 
full knowledge of this material are 
severely impeded. During the last 
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decade many efforts and initiatives to 
improve this situation emerged at 
national and international levels. New 
and innovative information technologies 
were employed, e.g., by research 
programs and other hnding for the 
preservation and improvement of access 
to cultural heritage artifacts and other 
rare sources such as historical 
documents. This growing awareness has 
brought forward a large number of 
specific projects, e.g., for electronic 
rebuilding and restoration of lost 
physical artifacts, or systems offering 
access to virtual museums. Much less 
efforts have been spent to build up 
digital archives and libraries that offer 
access to rare and fragile sources like 
historic paper documents, pictures, 
films, etc., especially in the arts and 
humanities. 

Two major problems contribute to this 
highly unsatisfactory situation: 

Inlmediale access to the numerous, 
rich collections of existing historical 
archive material is impeded due to 
(1) difficult-to-use or 
(electronically) unavailable sources, 
both documents and formal 
reference systems, and (2) the lack 
of appropriate content-based search 
and retrieval aids that help users find 
what they really need. 
Expert krlowledge of providers and 
users of such collections can so far 
not sufficiently be exploited for the 
organization, evaluation and 
provision of contents. Many 
informal and non-institutional 
contacts between cultural archives 
constitute specific professional 
communities, which today, however, 
still lack effective and efficient 
technological support for 
collaborative knowledge working. 

Our answer to the problems of the 
laborious and expendable document 
access and deficient community 
organization in the domain of cultural 
heritage is the European-hnded project 
"COLLATE - Collaboratory for 
Annotation, Indexing and Retrieval of 
Digitized Historical Archive Material" 
(IST-1999-20882). Technologically, the 
World Wide Web can serve both as 
gateway for document-centered digital 
library applications and as standard 
communication platform for such 
professional communities. Therefore, 
the COLLATE project set out to design 
and implement a WWW-based 
collaboratory for archives, researchers 
and end-users working with digitized 
historic-cultural material. 

In the remainder of this paper we 
introduce a new and innovative 
approach to offering access to a 
comprehensive online digital collection 
in the domain of historical film 
documentation. First, we describe the 
conceptual approach of COLLATE, 
focusing on the content domain and the 
tasks and requirements of the archives 
and users o f t h e  system. In the second 
half of the paper we outline and assess 
the functional system components, 
describing how various user types and 
related complex tasks can be supported 
by comfortable task-based user 
interfaces in a collaborative working 
environment. 

WHY A CULTURAL 
COLLABORATORY? 
The term "collaboratory" (a merger of 
collaboration and laboratory) has been 
defined as a virtual center in the Web, 
where professionals and lay persons are 
provided with means for interacting with 
colleagues, accessing instrumentation, 
sharing data and computational 
resources, and accessing information 
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stored in digital libraries and archives 
(cf. Kouzes et al. 1996, Wulf 1989). 
Whereas various collaboratories have 
been developed since the early 90ies 
mainly in natural and computer sciences, 
there exist so far - aside from some pre- 
studies and systems with very limited 
functionality - only few comparable 
efforts in arts and humanities. 

As example domain COLLATE uses 
historic film documentation, employing 
digitized multi-format documents on 
several thousands European early 20th 
century films. Three major European 
film archives from Germany, Austria 
and Czechia provide source material. 
The developed tools and interfaces, 
however, are designed to be generic, i.e. 
to be easily adaptable to other content 
domains, types of applications and user 
types. 

The historic film domain demonstrates 
the necessity of an international 
collaboratory in an impressive way. Not 
only are films sometimes co-produced 
by several countries, but also they are 
usually distributed and shown in many 
countries - in different language 
versions and sometimes with cuts, e.g. 
due to censorship restrictions. Copies of 
the film complemented by secondary 
material like censorship documents, film 
reviews, press articles, photos and 
advertising material are widely 
distributed in archives. Nonetheless, 
they represent altogether the cultural 
heritage concerning the medium film. 

Today, such material is stored in 
national archives and provides only an 
incoherent understanding of film and 
cultural histoly. The complex cultural 
phenomenon film is disintegrated into a 
scattered puzzle - inaccessible and 
unknown. Therefore, archive work aims 
to reconstruct this "unity" and to define 

an integrated whole of this cultural 
heritage. This means, for instance, to put 
together film fragments from various 
copies in order to obtain a historically 
correct reconstruction (cf. Schaudig 
1988), to use secondary material for 
intellectual reconstruction of the 
contents of lost films or cut film scenes, 
to add information from various sources 
to a coherent filmography and to 
compile all textual and visual documents 
concerning film in order to understand 
the meaning of this cultural 
representation. 

This unity is the prerequisite for the 
archivists' work and scientific research. 
A shared knowledge and information 
space replaces individual, distributed 
work and puts together all information 
into one database. From now on the 
distribution and reception, which had 
only poorly been interlinked across 
nations, is being represented in a system 
that is accessible worldwide via the 
Internet. 

A collaboratory also provides tools and 
techniques for deep content indexing of 
the documents by the film and archive 
experts. Thus, rich knowledge about the 
contents can be stored. which allows 
content-based access and support of 
complex tasks like, for instance, the 
preparation of a historic museum's 
exhibition. Using COLLATE, people 
from different archives can view photos, 
discuss a selection of them and enlarge 
this selection by a detailed new search, 
e.g., for specific motifs of photos 
combined with certain visual and 
esthetic features. Or, a journalist who 
intends to describe the relationship 
between violence and media is now 
enabled to search with exact questions in 
historical censorship documents. 

A great deal of the archivists' work like 
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film reconstructions or text editions rely 
on collaborations, which so far have 
mostly been realized by personal 
contacts, or stepping on information by 
chance. An online collaboratory allows 
us to establish this information flow and 
to access distributed sources with 
refined search options - and therefore to 
broaden the archive's work in an 
invaluable way. 

As a virtual knowledge and working 
environment for distributed user groups, 
the COLLATE system supports 
individual work and collaboration of 
domain experts who are analyzing, 
evaluating, indexing and annotating the 
material. It continuously integrates the 
hereby-derived user knowledge into its 
digital data and metadata repositories, 
and on this basis can offer improved 
content-based retrieval functionalities 
within the information system. Users are 
thus enabled to create and share valuable 
knowledge about the cultural, political 
and social contexts, which in turn allows 
other end-users to better retrieve and 
interpret the historic material. 

COLLATE PROJECT APPROACH 
Developing a "collaboratory in use", we 
pursue two complementary overall 
goals: 

Ensuring wide accessibili& of 
cultural heritage: Implementation of 
a content-centric, user-driven 
information system and working 
environment on top of a distributed 
multimedia repository, employing 
comfortable Web-based tools and 
interfaces for collaborative work 
with and content-based access to the 
digital repository. 
Establishing evidence for the 
acceptabili~ of a collaboratory in 
the historic domain: Documentation 
of experiences of the professionals' 
real-life work with the system, and 

empirical evaluation of the actual 
usage of the collaboratory by 
different user groups, e.g., for 
"preservation case studies" or other 
complex scholarly work. 

In this approach, technology 
development and empirical evaluation of 
the developed system in a real-life 
environment (the COLLATE archives as 
pilot users) are closely intertwined. 
Outputs from both areas of project work 
strongly influence each other to allow an 
iterative, dynamic system development. 
Evaluation steps are explicitly built in, 
and the users themselves are actively 
involved throughout the various 
development cycles - be they 
administrators, archivists, film scholars 
or other interested end-users. 

The major part of the digital repository 
set up in COLLATE consists of rare 
historic film censorship docunzents from 
the 20ies and 30ies related to several 
thousands of films (see below some 
sample documents provided by the 
Czech National Film Archive in Prague, 
NFA, and a "forbidden" film 
advertisement photograph provided by 
the German Film Institute, DIF). 
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Figure 1 : Application for 
censorship/permission 

(cover page) 

Most of these documents are to date 
~~navailable in electronic form. They are 
scattered as paper prints or copies in 
various archives and are mostly even not 
yet analyzed and catalogued. Part of this 
material has been digitized in previous 
national projects (see, for example, the 
various projects of the German Film 
Institute - DIF, in Frankfurt 
httl~://www.,fi'lt~~in.c.titut.de/zensur. htm). 

However, the relevant sources and 
archive material have so far never been 
indexed by content or subject matter. 
They have only been formally 
catalogued by the respective archives, 
and even by not all of them. Additional 
collections provided by the other 
archives are being digitized, catalogued, 
indexed and comprehensively annotated 

during the COLLATE project's runtime. 

Figure 2: Dialogue list attached to 
application 

Figure 3: Forbidden photograph (DIF) 

The importance of censorship for film 
production and film distribution lies 
mainly in the fact that it is often 
impossible to identify the one unique 
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film. Often, there are a lot of different 
film versions with cuts, changed endings 
and new inter-titles (e.g., for silent 
movies), depending on the place and 
date of release. Exactly these differences 
are documented in censorship 
documents and allow statements about 
the original film. With respect to 
political and historical aspects, 
censorship documents can give valuable 
information about the development of 
mass media and the democratic public 
sphere (cf. Barbian 1993). 

For a subset of significant films the data 
repository additionally offers enriched 
documenfafion in the form of, e.g., 
digitized newspaper articles, photos, 
stills, posters and film fragments. In- 
depth analyses and comparison of such 
documents give, for example, evidence 
about different film versions and cuts, 
which can be used for reconstruction of 
lost or damaged films or identification 
of persons (actors) and film fragments of 
unknown origin. 

COLLATE'S idea is to reproduce 
original text documents as images that 
can be marked up and annotated, and to 
present at the same time their critical 
revision in the form of previous 
annotations in a common user interface, 
i.e., presenting work in progress. All 
interim findings are conserved and made 
available as a basis for ongoing 
analyses. The users have the opportunity 
to participate in the full process of 
annotating, revising their annotations 
and indexing the contents of the 
digitized documents. 

Digital signatures mark the intellectual 
property rights for entries of individual 
users, i.e. their annotations of the 
documents and - recursively - the 
discursive annotation of annotations. 
Thus, collaborative in-depth evaluation 

of documents is supported by the 
system. 

Current technology offers the means to 
easily reproduce a document as an 
electronic facsimile in an image format 
which preserves much more visual 
information details than a transcribed 
text, e.g., paleographic characteristics, 
non-transcribable symbols, margin 
notes, illustrations, etc. In an XML 
standard browser with windows/frame 
technique and with the help of Java and 
CGI-scripting we provide users the 
facility to mark single passages in the 
image (text document, graphic or photo), 
annotate these marked sections using 
special forms and menus, and to re-edit 
the marked document passage or the 
additional annotation nearly in real time 
under the same Web interface. In this 
way, a kind of dynamic document 
edition can be performed. Using the 
XML standard format guarantees easy 
publishing and public access via WWW 
and a sustainable character of the 
generic interface. 

The digitized documents are indexed at 
various levels: 

First, a digitization protocol is recorded 
in an easy-to-use database (DIGIPROV, 
representing basic technical data of the 
document (e.g., physical characteristics 
and scan parameters). 

The next step is to assign the document 
to its designated film title and 
filmographic data, because the film title 
printed on a document often differs from 
the original title stored in a filmographic 
database. Figure 4 shows the current 
input form for entering basic data into 
the "Mini-Filmography" of COLLATE 
(of course, this can be combined with 
data from larger external filmographic 
databases). Note that the same tool is 
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used for entries in DIGIPROT - on the between the two input forms. 
right hand side the user may switch 

Figure 4: Input form for the "Mini-filmography" of COLLATE 

Subsequently, formal cataloguing and 
manual content-based indexing 
(assigning to the document or parts of 
the document controlled keywords or 
free annotations) ensure effective 
structural retrieval of the documents 
based on the metadata. This method can 
then feasibly be combined with 
automatic indexing and retrieval 
mechanisms such as probabilistic full- 
text retrieval and content-based image 
retrieval based on automatic document 
analyses (see, e.g., Stein et al. 1998, 
Thiel et al. 1999). 

Finally, the annotation work focuses not 
only on the document contents - topics 
or subject matters - but also on 
(subjective) assessments and comments 
of the film experts. The last work 
embodies the heart of the collaboratory: 
access and retrieval of distributed digital 
documents, free annotations, and 

references to other editors by interlinked 
documents. 

Combining results from the manual and 
automatic indexing procedures, 
elaborate content-based retrieval 
mechanisms can be applied. This helps 
users find what they are actually looking 
for, to combine evidence from various 
sources and to interrelate so far 
unrelated sources and knowledge. Thus, 
not only the size and richness but also 
the quality, affordability and 
acceptability of the information 
repository can constantly be improved. 

THE COLLATE SYSTEM 
COLLATE aims to support the 
proceeding digitization of cultural 
heritage corpora by innovative models in 
the following areas: (1)  it employs 
practicable methods of content and 
knowledge processing for traditionally 
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isolated document collections; (2) it 
proposes a new concept of content-based 
organization of impaired and precarious 
historical material; and (3) it supports 
the to date only informal cooperative 
community in arts and humanities by 
offering a comfortable online working 
environment to transfer tacit knowledge 
of professionals into explicitly 
represented knowledge. 

To become a suitable platform for 
scholarly work in historicicultural 
domains, the support of collaborutive 
work must go beyond contemporary 
groupware products, featuring 
significant innovative functions such as: 

integration of advanced document 
processing and groupware functions 
to allow for collaborative inspection 
and interpretation of source 
material; 
support of specific tasks in scholarly 
work such as protection of 
intellectual property where . .  ~ 

individuals or groups contribute 
unpublished parts of their work or 
assets; 
organization of discussions and 
typical procedures of scholarly 
work, such as preparing a source 
edition or assembling and creating 
material for an exhibition or 
publication. 

Content-based access to cultural 
heritage collections must also employ 
innovative features. To offer an 
information system with advanced 
access functions, we definitely need to 
overcome the current practice of merely 
providing digital reproductions of and 
simple online access to historic sources. 
Instead, results from current and 
previous scholarly work - such as 
evaluating and indexing these sources - 
must be incorporated into the 

information system, e.g., in the form of 
metadata and annotations, which in turn 
allows improved content-based data 
access. 

COLLATE as an interactive knowledge 
environment enables access to a 
distributed data repository. Its users are 
directly and indirectly involved in 
system development because they can 
actively participate in enriching the 
document repository through successive 
annotations and indexation. In-depth 
analyses are very often done in a team 
effort, therefore COLLATE implements 
features supporting such collaborations, 
e.g., annotation of annotations, 
collaborative evaluation and comparison 
of documents. As a result, a large 
amount of value-added information is 
provided in addition to the digitized 
documents. This dynamic accumulation 
of additional data through annotations in 
return requires the data structures to be 
scaleable and extensible. 

In order to capture these dynamics we 
chose XML as the de-facto standard for 
the encoding of generic document and 
metadata representation schemata. 
Through the use of XML we are able to 
guarantee the generality of our approach 
since these schemata can be enriched 
and tailored to additional sources and 
knowledge incorporated into our system 
without any need for re-modeling the 
whole system. In addition, XML is the 
basis for the integration of knowledge 
processing methodology and retrieval 
functionality in the system. Therefore, 
COLLATE is capable of capturing the 
dvnamics of collaboration without 
neglecting the necessary flexibility of 
scaleable and extensible representation 
schemata, which can be transferred to 
other content domains as well. 

As COLLATE focuses on acceptability 
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as well as on accessibility, it is essential 
to facilitate the complex workflows in 
its domain of film documentation. For 
this reason we have developed 
comprehensive models for task-based 
(semi-automatic generation of) user 
interfaccs, content-based document 
analysis and annotation, and advanced 
information retrieval mechanisms. 

FUNCTIONAL SYSTEM STRUCTURE 
The COLLATE collaboratory is a multi- 
functional software package integrating 
a large variety of functionalities, which 
is realized by cooperating software 
modules. It comprises several databases 
and different document representation 
schemata. XML is used as the uniform 
internal representation language for the 
documents in the repository and the 
associated metadata as well as for the 
implementation of the communication 
protocol among its system modules. 

There are three main document pre- 
processing modules: 

Digital Watermarking Engine - 

T G O U ~ ~  the use of digital watermarking 
COLLATE ensures all intellectual 
property rights in a public working 
environment by incorporating copyright 
watermarks, integrity watermarks, as 
well as digital signatures for the users' 
annotation and edition work. Copyright 
watermarks are used to tag an image 
with information about its owner 
whereas integrity watermarks are 
employed to guarantee the authenticity 
and originality of the digitized historical 
material delivered via the Internet. An 
example of use would be the production 
of a CD-ROM containing data from the 
archives' annotation and edition work. If 
images of this CD-ROM are found 
somewhere else, the copyright 
watermark uniquely identifies their 
owners - in this case the archives - 

therefore enabling them to undertake 
appropriate measures to protect their 
rights (cf. Dittmann et al. 1999). 

Intelligent Document Processing and 
Classification module - By using 
machine learning techniques knowledge 
about digitized documents can be semi- 
automatically acquired and organized. 
This is achieved by automatic 
segmentation, layout analysis and 
classification of the scanned material. 
Each page of a historical document is 
scanned into a binary image. The digital 
representation is then segmented into 
rectangular blocks, which contain 
textual/graphic information or just 
images. These blocks are labeled 
according to their type of content, so that 
subsequent processing stages can benefit 
from this information. In the layout 
analysis phase structures among these 
blocks are detected. This layout structure 
is used to identify the logical 
components of the digitized document. 
According to its logical structure a 
document is classified into appropriate 
semantic categories, its identified logical 
components can be marked for the 
annotation work or can be further 
processed by OCR software (for detailed 
descriptions of the learning mechanisms 
see Esposito et al. 1994 and Semeraro et 
al. 2001). Application in COLLATE is . ~ 

particularly challenging, since the 
repository offers a large variety of 
manuscripts with non-standardized 
formats and nowadays unusual typesets 
and fonts. 

Image and Video Analysis module - 
This module supports conceptual 
indexing and classification of photos and 
sinall film fragments by suggesting 
options to the human indexers who may 
modify and enrich them using their 
background knowledge. Given a new 
image, the module first automatically 
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extracts pictorial features such as color 
values, edges, textures from the picture 
processed as a pixel array. In a second 
step, it employs a set of rules to relate 
various thematic concepts, e.g., objects, 
persons, events and motifs, to 
corresponding patterns of pictorial 
features that were extracted from the 
image. This mapping reduces high-level 
user concepts, e.g., "person in front of 
building" to combinations of simpler 
concepts, e.g., "Object: Building", 
which can in turn be derived from 
statistical features of the image (for 
detailed descriptions of the automatic 
image classification mechanisms see 
Thiel et al. 1999, Hollfelder et al. 2000). 

The rule set used in this step is derived 
in a training phase, where the system is 
fed with characteristic images from a 
domain, together with corresponding 
lists of index terms provided by human 
indexers. Thus, the system is enabled to 
generate rules which allow to infer 
appropriate conceptual interpretations of 
the picture contents. As the training set 
needs to contain only a small fraction of 
the potentially huge set of pictures at 
hand, the efforts spent in preparing the 
examples and processing them will pay 
off, because it is then possible to 
automatically categorize and index 
pictorial material according to the 
COLLATE metadata schema for 
images. Video fragments are handled by 
extracting appropriate key-frames, 
which, in turn, can be treated like 
images. 

The COLLATE system can be 
structured into several fitncrional layers 
(see Figure 5; for a detailed presentation 
of the system architecture see Brocks et 
al. 200 1): 

Operational Layer - The Operational 
Layer can be described as a digital data 

repository. It comprises a variety of data, 
ranging from scanned-in text documents 
to multimedia data and the accumulated 
annotations related to one or more of 
these original data. On the physical level 
the data can be distributed over several 
databases, each located in a different 
computer in the network. 

Domain Metadata Layer - In order to 
organize the stored data in a way that 
supports the complex knowledge- 
intensive tasks users perform on the 
repository contents, suitable tools for 
metadata management are provided. In 
this sense the Domain Metadata Layer 
operates as mediating middleware for 
accessing the underlying database 
systems. The knowledge structures, 
which are represented by specific XML 
schemata, constitute the Domain Model. 
They comply with metadata standards 
such as the TEI (Text Encoding 
Initiative, 
http://www.uic.edu:80/orgs/tei) and CES 
(Corpus Encoding Standard, 
http://www. CS.  vassar.edu/-iddCES), but 
we definitely need extensions to cope 
with the rich structure of our domain. 
RDF (Resource Description Framework) 
can be employed to link the digital 
documents to their associated metadata. 
Appropriate indexing aids like 
controlled vocabularies are then used to 
ensure the consistent processing of 
terminological knowledge. 

Task Layer - The COLLATE system 
allows a wide variety of user types to 
access, work with and evaluate the 
digitized archive material. It is designed 
to support complex working tasks in 
historic film documentation. Therefore, 
a generic task model has been developed 
for complex work scenarios like 
comparative text analyses, source 
edition, identification of lost or cut film 
scenes, preparation of a virtual 
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exhibition, etc. Concrete subtasks 
comprise, e.g., formal cataloguing, 
keyword indexing, annotating 
documents or other annotations, 
interlinking documents or document 
parts, entering transcriptions and 
translations. etc. 

As the COLLATE focus is on 
collaboration, groupware hnctionality is 

also included, thus allowing for 
collaborative inspection and 
interpretation of source material. 
Specific concurrency control schemata 
and authentification mechanisms have 
been developed. When, for example, a 
user is annotating a document the 
annotation is stored together with a 
digital signature, which ensures the 
authenticity of the contribution. 

Interface 
Laycr 

Interactions 

Figure 5: COLLATE System Layers 

Task 
Layer 

Structural Manipulations 

Domain 

During the project phase access to the 
COLLATE system is restricted to 
specific user groups, i.e. members of the 
participating archives and other 
individual collaborators from related 
institutions. The rationale behind this 
lies in the intellectual property rights for 
the digitized documents and in the fact 
that a sufficiently large body of 

Metadata 

evaluated and indexed material must be 
set up to allow for a comfortable 
retrieval before the system is opened to 
the public by the end of the project. 

Cataloguing 

Some tasks are mainly performed by 
specialized user groups, e.g., formal 
cataloguing by archivists from the 
digitization departments or content 

Layer 

Cotitent 

lndexing 

<XML Metadata> <XML Metadata> <XML Metadata> 

Annotation Text 

Analysis 

Search 8; 

Retrieval 

In~erlinking ... 
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analyses of the censorship documents by 
film scientists with a special research 
interest. However, regarding the 
content-based work there is no generally 
prescribed division of labor between 
user groups. In most cases users can 
decide on their own which tasks and 
steps they want to perform in which 
order, according to their knowledge and 
research interest. Of course, there is a 
system of hierarchical user permissions: 
certain users are assigned administrator 
rights whereas others may have limited 
access rights. When the COLLATE 
system will finally be opened to the 
public, it has to be decided which user 
groups are permitted to enter further 
annotations and comments to the 
system, and how these inputs are to be 
treated by the content manager. 

Interface Layer - In order to support 
the users in accomplishing their tasks 
COLLATE provides appropriate 
interfaces for convenient work with the 
digital documents. These interfaces are 
semi-automatically derived from the 
underlying task model. If tasks have to 
be revised due to practical experiences, 
changes in the task model automatically 
result in appropriate modifications of the 
corresponding interfaces. Manually 
recoding of the interface is thus being 
reduced to a minimum. 

Certain specialized interface 
components for annotation, mark-up, 
editing, search and retrieval have been 
developed to facilitate user interaction. 
The specification of the interface 
structure also utilizes XML to allow for 
a generic mapping to concrete 
instantiations (e.g., Java Swing). 

The implementation employs SOAP 
(Simple Object Access Protocol, 
http://www.w3.0~-gflWS0AP) as a basis 
for the communication infrastructure for 
the COLLATE system components to 
ensure maximum flexibility within a 
shared environment. 

USING COLLATE - AN EXAMPLE 
The archives participating in the project 
supply both the document sources and 
value-added contents to the digital 
repository while working as pilot users 
of COLLATE. They also - especially 
during the first project year - have 
extensively been involved in the 
development of the domain-specific 
classification and indexing scherrles, 
e.g., the document classification and 
controlled vocabularies for the 
censorship domain (keywords and 
indexing aids). The thus developed 
indexing schemes are put to the test and 
are being continuously refined during 
the project's runtime, evaluating the 
real-life experiences of users during 
their interaction with the COLLATE 
system. 

Figure 6 shows a screenshot from the 
first design study of the COLLATE user 
interface. It depicts some basic 
characteristics of the content indexing 
situation and gives a vivid impression of 
how a working session with the 
COLLATE system might pass. 
Subsequent interface versions will be 
more complex, incorporating additional 
functionalities such as more comfortable 
retrieval facilities, structured 
visualization of additional information 
(e.g., filmographic data) and document 
types (e.g., pictorial material) and the 
respective indexing aids. 

As indicated above, communication 
between these laycrs is realized through 
XML-based communication protocols. 
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Figure 6: Example Screen of Indexing interface 

Following our software engineering 
philosophy of an evolutionary, cyclic, 
iterative and user-driven approach, the 
system and its interfaces evolve over the 
time. Archivists and system developers 
are continuously discussing, modeling 
and re-engineering the functionalities of 
the system, as well as the look and feel 
of the graphical user interface, in order 
to improve its use and usability. 

What is more, one of the designated 
COLLATE project partners - 
specialized in human-computer 
interaction evaluation studies - IS ' 

responsible for empirical system 
evaluations. Performing field studies and 
lab experiments for observing users 
during their usage of the COLLATE 

system, they will evaluate the respective 
prototype versions and - on this basis - 
suggest improvements of the supported 
fhnctionalities and interaction options. 
Hence, several refined versions and 
upgrades of the user interface are 
subsequently being produced. 

Let us assume a sample case, where an 
archivist or other system user plans to 
analyze and index a digitized document. 
Helshe starts the working session with 
the intention to select a specific 
document, entering a query, e.g., 
searching for all documents in the 
collection dealing with a specific film 
title. In our example the search term 
"Cyancali" was entered, and the system 
displays all of the available text 
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documents and pictures. 

The COLLATE interface provides query 
forms for simple searches (e.g., using 
attributes like film title, document type 
and some tree text search field) as well 
as query forms for advanced searches 
(e.g., for attributes like the subject 
matter of the document or film, 
censorship arguments and motifs, the 
signing authority of a decision, 
contemporary dates and other significant 
content matters). 

The query results in our example appear 
in a special window (Retrieved Results), 
which may show the list of document 
titles retrieved, or thumbnails of the 
images as shown in the snapshot. 
Clicking on an item, the user gets 
displayed the selected document in the 
upper left part of the annotation window 
(workspace). Automatically, the user's 
individual name (digital signature) and 
the current date are registered by the 
system, indicated in the status line of the 
annotation window at the bottom. 

The main menu bar offers options for 
registering as indexcr, read-only-user, 
system administrator or content manager 
(User), to choose a certain language 
version of the interfacc (Language), to 
consult the digitization data of 
documents in the collection (Digitization 
Protocol) and to look up certain detailed 
infonnation about the censored film or 
photograph in an external filmographic 
database (Filmogruphy). In the icon bar 
below, the user finds pictograins for 
scrolling, printing, searching, help and 
access to COLLATE'S own 
filmographic database. Here, the icons 
invoke document-specific and situation- 
specific functions or information related 
to the current dialogue state. 

If a document has previously been 

indexed, the entries show in the main 
window in the indexing and annotation 
working area, otherwise an empty form 
is being displayed. The archivists can 
decide which kind of indexing they are 
going to perform: (1) formal indexing 
(Catalogue), e.g., entering bibliographic 
data; (2) content indexing (Topics & 
Subjects) or (3) interlinking the current 
document or parts of it with related 
documents. We call this whole process 
of analyzing, interpreting and recording 
a specific document "annotation". 

In our sample case the archivist chooses 
Topics & Subjects, which allows 
herlhim to represent the interpretative 
content analysis of the document in the 
form of keywords or free comments. 
Prerequisite are indexing aids like 
controlled vocabularies such as 
structured keyword lists for both film 
contents (e.g., topics of scenes) and 
censorship-specific topics (e.g., reasons 
for banning film scenes, references to 
authorities, regulations, etc.). 
Appropriate rules for the indexing must 
be provided, and othcr indexing and 
interpreting aids may be added as 
necessary, e.g., multilingual indexing 
terms or phrases and translation aids. 

The archivists can annotate the 
document as a whole or may mark a 
single passage or word they want to 
annotate. The system will automatically 
assign their following input to this 
highlighted document detail (on the 
screenshot, the film title "Cyancali" has 
been marked by a red rectangle). 

The archivist may be the first user to 
annotate the selected document, or 
otherwise will find previous annotations 
of colleagues displayed in the annotating 
area. These entries are certified by the 
respective author's name, date and 
signature as indicated in the right 



column of the Topics & Subjects table. 
In this case, the current user can append 
a new comment or keyword input with 
name and date. New comments may 
refer to the same selected document part 
as previous comments, or they may 
directly refer to another comment, e.g., 
adding details, giving alternative 
interpretations or counter arguments. 
The latter accounts for discursive 
annotation of annotations through 
different authors. 

By this procedure, it is possible to gather 
in this collaborative way by and by the 
knowledge of several experts about a 
given document or semantically 
clustered documents in the collection. 
Step by step, the whole collection of 
documents is being catalogued and 
indexed - not in a mechanical way but 
in a content-related approach. The result 
is a network of semantically clustered 
texts that can be browsed and searched 
by both formal and content-related 
categories. 

CONCLUSIONS 
In this paper we have introduced a new 
type of collaboratory which widens the 
range of applications for Web-based 
collaborative platforms by including 
historic research as an important area 
from the humanities. 

Whereas collaboratories in natural 
sciences and engineering are usually a 
means for accessing data, models and 
software from other sites, in our 
application the focus is on annotating, 
comparing, arranging and retrieving 
historic documents. To that end, the 
system provides adequate functions for 
storing, exchanging and annotating 
scanned-in documents based on 
contemporary technologies such as 
XML, OCR, automatic picture analysis, 
document segmentation and digital 

watermarking. 

The COLLATE system is being tested 
by a group of film institutes and archives 
from Germany, Austria and the Czech 
Republic, members and collaborators of 
which work on a collection of historic 
documents referring to films produced in 
the 1920ies and '30ies. 

Performing empirical lab and field 
experiments for analyzing the 
experiences made by the film scholars 
and archivists during their use of the 
system, we are able to continuously 
adopt suggestions for extensions and 
refinements coming from the real-life 
experience of the experts in their daily 
work with historic and cultural material. 
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