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Abstract
The Eclipse-Annotator is an extensible tool for the creation of multimodal language resources. It is based on the TASX-Annotator, which
has been refactored in order to fit into the plugin based architecture of the new application.

1. Introduction

In this paper we will show how an existing linguistic tool,
the TASX-annotator, has been transformed into a set of
Eclipse plugins which define an extensible system for the
creation of multimodal language resources: the Eclipse-
annotator.

The robust extensible software infrastructure provided by
Eclipse (see www.eclipse.org) makes it possible to
efficiently design and implement linguistic applications.
Eclipse provides excellent components (e.g. configurable
editors, tree views) which are perfectly matching the struc-
tures of the scientific data under investigation. Existing
tools are easily integrated into an Eclipse application. Fur-
thermore, Eclipse-based tools are well portable to a number
of operating systems.

2. From TASX-Annotator

Today, the design and implementation of most linguistic
tools is likely to be driven by the specific interests of a small
group of scientist. The TASX-Annotator is a good example
of such a linguistic tool ( (Milde and Gut, 2001), (Milde
and Gut, 2002a), (Milde and Gut, 2002b), (Milde and Gut,
2003),(Schonefeld and Milde, 2004). It started out as a
small sized project with a simple function and eventually
turned into an unmanageable complex system integrating a
large number of Java libraries controlled by a self defined
component framework.

The system has shown to be useful in setting up an num-
ber of multimodal corpora. Within these projects, the
TASX-Annotator has helped to integrate data from differ-
ent sources. It allowed to transcribe video streams and con-
vert the results into various formats needed for the analysis.
Still, of the four stages of the corpus creation process (de-
sign, collection, annotation and analysis), the annotation
phase was best supported by the tool. A large number of
XSL-T scripts and additional tools were integrated or even
had to be developed during the different phases. As a result,
setting up a large corpus turns out to be inefficient and error
prone. Even worse, until now, no suitable system is avail-
able to efficiently query large XML annotated corpora. To
the best of my knowledge, the formentioned critical points
hold true for many of the currently available tools.

Figure 1: Eclipse-annotator perspective: multiple viewers
(audio, video, corpus browser) and editors (partiture, meta-
data) are combined to form the main perspective.

3. To Eclipse-Annotator
The Eclipse-annotator1 preserves the basic functionality of
the TASX-Annotator. The user is able to annotate audio
and video files on multiple levels. All data is stored in the
TASX format, a generic XML based exchange format. A
number of new modules have been implemented, making
the new system more powerful:

� The underlying TASX data model has been extended
in order represent a complete corpus including exter-
nal media files.

� The software has been ported to the current Java ver-
sion. Most classes have been refactored. A large num-
ber of unit tests have been defined to ensure system
integrity during the migration process.

� The system is able to load a complete corpus, not just a
single recording. The powerful corpus browser allows
to create and manage very large corpora.

� It is possible to visually annotate the video by marking
the frames graphically.

� The system is able to automatically identify hard cuts
in the videos, making the handling of large video more
efficient.

1The Eclipse-Annotator project is hosted at
sourceforge.net under the name of eclipse-annotat.
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� An XQuery engine has been integrated.

� It is now possible to use the platform specific video
and audio software, thereby increasing the perfor-
mance substantially.

The migration process has increased the functionality, the
stability, the usability and the reliability of the tool.

4. The TASX format
All linguistic data is stored in an XML-based format called
TASX: the Time Aligned Signal data eXchange format.
With TASX it becomes possible to to transform, query and
distribute the content of multimodal corpora, and to per-
form adequate linguistic analysis (Milde and Gut, 2002b).
A TASX-annotated corpus consists of a set of sessions. A
session basically represents a single recording or experi-
ment of a multimodal corpus. Each session is holding an
arbitrary number of descriptive tiers, called layers. The lay-
ers of a session are treated as time aligned sets, which are
directly or indirectly linked to the primary data. Layers are
used to distribute the annotations of a session and thus sim-
plifying the information access. Each layer consists of a set
of independent events. The events store textual information
(e.g. a syllable or a handform) and are linked to the pri-
mary audio data by two time stamps denoting the interval
of this event. Events form the annotations atoms of a TASX
annotated corpus. With respect to the formal definition of
TASX, events are the leaves of the XML tree. No further
formal restriction is imposed on the content of an event.
In order to manipulate arbitrary media content, a media li-
brary has been introduced as a child of the top level element
tasx. Again no restrictions are imposed onto the linkable
file type. This makes it possible to add video and audio file
as well as OpenOffice Documents or PDF files.
Sessions, layers and events all carry linking attributes. All
elements of a TASX annotated corpus must provide a uniqe
ID (s-id, l-id and e-id)). In addition cross-references be-
tween the elements can be specified using the optional (ref)
attribute. A validating XML parser should be able to check
the existence of the IDs and, if cross references are pro-
vided, the consistincy of the intra document linking. The
ID/IREFS mechanism represents a means to further restrict
the content of a TASX annotated corpus, e.g. a session ref-
attribute could register all IDs of the enclosed layers. The
following DTD fragment formalizes the TASX format:

<!ELEMENT tasx (meta*, media?, session+)>

<!-- the media library -->
<!ELEMENT media (medium+)>
<!ELEMENT medium (desc*)>

<!ELEMENT session ((meta*, layer)*)>

<!ELEMENT layer ((meta*, event)*)>
<!ELEMENT event (#PCDATA|meta)*>

<!ELEMENT meta (desc*)>
<!ELEMENT desc (name,val)>
<!ELEMENT name (#PCDATA)>
<!ELEMENT val (#PCDATA)>

<!-- ATTRBUTES -->
<!ATTLIST meta

m-id CDATA #REQUIRED
access CDATA #IMPLIED
level CDATA #IMPLIED

>

<!ATTLIST medium
md-id CDATA #REQUIRED

>

<!ATTLIST session
s-id CDATA #REQUIRED
day CDATA #REQUIRED
month CDATA #REQUIRED
year CDATA #REQUIRED

>

<!ATTLIST layer
l-id CDATA #REQUIRED

>

<!ATTLIST event
e-id CDATA #REQUIRED
start CDATA #REQUIRED
end CDATA #REQUIRED
mid CDATA #IMPLIED
len CDATA #IMPLIED

>

4.1. TASX-level 1

A TASX-annotated corpus, that directly links the primary
data and the corpus data by defining a temporal interval
in the start/end attributes of an event, is called a TASX-
level 1 corpus. TASX-level 1 provides a solution for one
of the most common problems of XML-annotated multi-
modal corpora: the temporal overlap of annotation units.
XML files define a tree structure and as such an overlap of
opening- and closing tags is not allowed. This limitation is
too restrictive for a large number of linguistic application
areas. Within the TASX-annotated XML file the events are
ordered linearly, but their scope is defined in the interval
encoded in the attributes. Accordingly events may overlap
in time. This mechanism can also be applied to primary
data, which has no intrinsic temporal order, respectively to
data, where the temporal order is lost (e.g. it is complex to
reconstruct the temporal order of SyncWriter files, because
the segmentation lists do not carry any temporal informa-
tion). In order to describe temporal overlap in such primary
data, a set of linearly ordered reference points has to be de-
fined. This can be achieved by simply refering to the set of
natural numbers.

4.2. TASX-level 2

A TASX corpus, which extends the direct temporal linking
of events to linking events to other events is called a TASX-
level 2 corpus. TASX-level 2 allows to define hierarchical
relations between annotation layers. These inter layer rela-
tions can be established, because the formal description of
TASX does not restrict the values of the start/end attributes
in any way. Therefore arbitrary strings can be used to de-
scribe the relations to other layers and events on these lay-

1567



ers. These strings might contain XPointer or XPath expres-
sions (Wilde and Lowe, 2002) or being formulated in any
other suitable syntax. With respect to linguistic research,
this TASX approach allows to represent cross level rela-
tions, e.g to denote the hierarchical relation between words
and syllables. In a case study in conjunction with Voor-
mann (Voormann et al., May 2004) hierarchical relations
between different layers of the LeaP corpus have been com-
putationally constructed. Implementations in related tools
follow the same approach, e.g. the Elan annotation tool de-
signed by Brugman und Wittenburg (Brugman and Witten-
burg, 2001) provides a mechanism to constrain the relations
between annotation layers.
TASX-level 1 and 2 are comparable to standard approaches
currently discussed in the field of computational corpus lin-
ugistic (Bird and Liberman, 1999). Schmidt provides Ex-
maralda, a tool for conversational analysis, which follows
the Bird & Liberman approach (Schmidt, 2001). Alterna-
tively stand-off markup is proposed by MATE (Dybkjaer
et al., June 1999), respectivly NITE (Carletta et al., 2002).
, while Kipp (Kipp, 2001) specifies hierarchical relations
between tiers.

4.3. TASX-level 3

TASX defines a data centric information model. It focuses
on the organisation of the data and leaves the internal log-
ical structure of the primary data untouched. The TASX
model basically organizes the data of a session as a two
dimensional array. A row of the array is equivalent to an
annotation layer, each field of the array is mapped to an
event. The content of the fields is unrestricted.

Figure 2: Eclipse-annotator plugins: the image annota-
tor displays snapshots of the currently loaded video. The
frames can be visually annotated. The annotation is stored
in an SVG conformant format.

The clear advantage of such an approach is the fact, that
arbitrary event descriptions can be gathered in a TASX
conformant corpus. Within in the context of the LeaP
corpus we were able to encode orthographical representa-
tions of words and syllables, but also phonemes encoded as
SAMPA strings and phrasal tone gradients encoded accord-
ing to the ToBI standard (Beckman and Elam., 1994).
It is also possible to include primary data with a more com-
plex structure, as long as the data can be serialized and
represented as a linear string. One possible solution is to
encode the data as Base64 ASCII strings. This approach
is used inside the TASX-annotator to store multi-line com-
ments entered by the user. Finally XML-annotated strings
could be stored as the content of an event. In this case, the

special characters of XML have to be encoded with their
entity counterpart.

It is due to this flexibility, that TASX is able to integrate
a large number of currently available representational for-
mats for linguistic data without information loss. At the
same time this also marks a central problem of the data cen-
tric approach. The internal structure of the data stored in an
event is completly transparent to TASX. As a consequece,
there is no direct way to ensure the consistency and validity
of the data stored (at least not with the formal definition of
TASX being descriobed as a DTD).

As such TASX seemingly dismisses the two most important
advantages of XML: the structure guided creation of anno-
tated content, based on the formal description in form of a
DTD and the automatic verification of the linguistic struc-
ture of a corpus using a standard validating XML parser.

With TASX-level 3 we try to define a balanced compromise
between the data centric and the structure centric approach.
The approach tries to decouple the XML elements of the
underlying data centric TASX format from the XML el-
ements describing the semi structured linugistic data. To
achieve this, a TASX namespace has been defined. While
this is not possible with DTDs, we used XML schema to
formally define the namespace. An XML parser process-
ing a TASX corpus will be able to distinguish between the
TASX elements and the embedded elements. The approach
thus allows to encode tree like structures with XML and
stores them as part of a TASX corpus. The embedded XML
structures must be wellformed. TASX-level 3 therefore al-
lows to setup corpora that e.g. combine syntactic trees and
phonetic transcriptions. References between the different
layer can be established.

Despite of its simplicity, the TASX-format is powerful
enough to encode most of the corpus annotation formats
currently in use. Indeed a number of format transformation
programs have been implemented. In order to e.g. recon-
struct the equivalent annotation graphs (Bird and Liberman,
1999) representation of a TASX annotated corpus, one only
has to collect the time stamps encoded in the start and end
attributes of the event tags, sort them and then produce the
timeline. Finally the time stamps of the events have to be
replaced by references to the timeline.

While the TASX-Annotator has not been capable of han-
dling anything beyond TASX Level 1, the Eclipse Anno-
tator is able to handle TASX Level 2. A number of pre-
defined constraints have been implemented. These include
the temporal relations defined by Allen and crosslevel con-
tainment relations. Until now, the constraints have been
implemented in Java directly. This is likely to change in
the future.

Figure 3: Eclipse-annotator plugins: the audio player dis-
plays the oszillogram of the currently loaded sound file.
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5. System architecture
The Eclipse workbench provides a plugin mechanism, al-
lowing users to extend and modify its functionality. When
adopting to this mechanism, linguistic applications are able
to use the Eclipse software infrastructure. In addition,
Eclipse provides the Rich Client Platform (RCP), making
it simple to create standalone Eclipse based applications.
The Eclipse-Annotator has been distributed onto a number
of independent plugins. These plugins implement editors
and viewers for the underlying TASX-based data model.
In addition a set of multimedia views have been developed
to display the primary data. GUI and applications logic
are strictly seperated following the MVC (model view con-
troller) design pattern. In order to communicate with each
other, the plugin register themselves as event listeners or
event providers with the model. This kind of inter process
commnication is supported by the Eclipse framework. The
application will run without errors, even if a view is not
activated. All implemented plugins can thus be reused in
other Eclipse based applications. The following plugins are
available:

1. The TASX data model: this plugin implements the ex-
tended TASX data model and provides interface func-
tion to create and modify the model.

2. GUI: a set of viewers for the data model. A central
component is the corpus browser view. It allows to
load a corpus incrementally and displays its content
using a hierarchical tree view (see figure 1).

3. Session view: this view is implemented using GEF, the
Graphic Modeling Framework. It displays a session
as an partiture. Each event is displayed as a rectangle.
The text can edited in place.

4. Video player: two versions of the video player exist.
One is based on the JMF, the other uses the Microsoft
video playback engine (see figure 1).

5. Audio player: the audio player displays the oszillo-
gram of the loaded sound. It is possible to zoom in
and out (see figure 3).

6. Image view: this view displays screenshots of the
video. It is possible to visually annotate the content
of the image. Visual annotation is stored in an SVG
conformant format(see figure 2).

6. Conclusion
The Eclipse-Annotator is a versatile tool for the creation of
richly annotated corpora. By splitting up the application
into a set of independent Eclipse plugins a high reusablity
of the components has been achieved. The open architec-
ture will simplify the integration of new functionality.
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