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Abstract
We introduce TREEANNOTATOR, a graphical tool for annotating tree-like structures, in particular structures that jointly map dependency
relations and inclusion hierarchies, as used by Rhetorical Structure Theory (RST). TREEANNOTATOR is browser-based, embedded
within the UIMA framework and provides two visualization modes. TREEANNOTATOR’s interoperability exceeds similar tools,
providing a wider range of formats, while annotation work can be completed more quickly due to a revised input method for RST
dependency relations. TREEANNOTATOR offers a multiple window view, which allows users to inspect several annotations side by
side. For storing and versioning annotations, the UIMA Database Interface (UIMA DI) was developed to save documents based on a
pre-defined type system. These features not only connect TREEANNOTATOR annotations to modern technological and dialog theoretical
work, but set it apart from related tools. The ease of use of TREEANNOTATOR and its newly designed user interface is evaluated in a
user study consisting of annotating rhetorical relations with TREEANNOTATOR and the classic RSTTool.

Keywords: text annotation, text visualization, multiple views, rhetorical structure theory, UIMA, database

1. Introduction
Over the past years, a lot of annotation tools have been de-
veloped for various tasks (for a recent process and feature
oriented overview see (Finlayson and Erjavec, 2017); for
an overview of multimodal tools see (Cassidy and Schmidt,
2017)).
For some reason, however, the domain of discourse annota-
tion, most notably in terms of Rhetorical Structure Theory
(RST) (Mann and Thompson, 1988), has not gained much
attention for quite a long time. Most RST annotations, with
the RST Discourse Treebank (Carlson et al., 2003)(Carlson
et al., 2014) leading the way, are carried out with the orig-
inal RST Annotation Tool (O’Donnell, 1997) or its exten-
sion, the ISI RST Annotation Tool (Marcu, 1999). While
still usable, both tools, however, are not maintained any
more and do not comply to current annotation frameworks.
Due to such reasons, a third, browser-based RST annotation
tool has been developed recently: rstWeb (Zeldes, 2016).
Why, then, is there need for a new tool like TREEANNO-
TATOR?
We highlight three reasons in the following: Firstly,
TREEANNOTATOR, unlike rstWeb, follows the UIMA
framework, which supports current requirements of an-
notation pipelines (Wilcock, 2017). Note that also the
Atomic/ANNIS frameworks (Druskat et al., 2014; Krause
and Zeldes, 2016) are not based on UIMA, and hence
TREEANNOTATOR is a module following a technologically
complementary approach, more related to the “NLP-affine”
text annotation tool BRAT (Stenetorp et al., 2012) (which in
turn is the technological and design source for UIMA-based
WebAnno (de Castilho et al., 2014)). Even extending such
frameworks, we developed an UIMA database interface in
order to provide a fine-grained type system-compliant stor-
age of documents.
Secondly, users of TREEANNOTATOR benefit from dif-
ferent visualizations. The usefulness of visualizing anno-
tations has been independently highlighted, for instance
by (Finlayson and Erjavec, 2017, p. 183) and (Biemann

et al., 2017, p. 236). In case of polynuclear hierarchies
there are several ways to display the resulting structures,
which in turn emphasize different structural features. Ac-
cordingly, TREEANNOTATOR provides – in addition to
the classical RST view – an inclusion view that adopts
rhetorical structure representations in the tradition of Dis-
course Representation Theory (DRT) (Kamp and Reyle,
1993), namely Segmented Discourse Representation The-
ory (SDRT) (Asher and Lascarides, 2003). The visual-
ization flexibility not only provides alternative views on
given rhetorical structures, it also makes TREEANNOTA-
TOR’s output more “readable” to modern theoretical lin-
guistics. Thus, TREEANNOTATOR may reach a new group
of users.
Thirdly, the newly designed graphical interface of TREE-
ANNOTATOR significantly improves the tool’s usability for
rhetorical annotations: this has been evaluated in a study in
comparison to the RSTTool.
The components, annotation processes, and visualizations
of TREEANNOTATOR are described in Sec. 2. The usabil-
ity study is reported in Sec. 3. Future developments are
summarized in Sec. 4.

2. TreeAnnotator
2.1. Annotating Tree-like Text Structures in

TreeAnnotator
TREEANNOTATOR is an up-to-date, browser-based and
freely available device for discourse annotation. It is de-
signed as a module of the still-developing annotation suite
TEXTANNOTATOR. TEXTANNOTATOR in turn draws on
the architecture of TEXTIMAGER (Hemati et al., 2016), an
UIMA-based framework that offers a wide range of NLP
and visualization tools through a user-friendly GUI. All
NLP tools that are available via TEXTIMAGER can be uti-
lized for preprocessing input documents, say, in terms of
tokenization, lemmatization or pos tagging. TREEANNO-
TATOR’s front-end is based on the Ext JS framework1 and

1https://www.sencha.com/products/extjs/#overview
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Figure 1: TREEANNOTATOR’s classical RST mode, illustrating the same RST structure as shown in Fig. 2

uses the D3.js2 library for visualizations. It was designed
for annotating RST trees (Mann and Thompson, 1988) and
structures that jointly map dependency relations and inclu-
sion hierarchies. As such, TREEANNOTATOR covers and
extends the functionality of previous RST annotation tools,
but is completely newly developed in order to meet current
technological standards and requirements.
The user interface characteristics of TREEANNOTATOR
give rise to the following features, which are elaborated
subsequently:

• the number of mouse clicks for carrying out an RST
annotation is significantly reduced, thanks to a new ap-
proach of how to annotate rhetorical structures. In partic-
ular, spans no longer have to be added manually, but are
included automatically based on selected relation types –
a respective user study is reported in Sec. 3.;

• the flexibility and interoperability exceeds comparable
tools by offering new output formats (e.g. LATEX and
XMI; see Sec. 2.2. and Sec. 2.3., respectively);

• TREEANNOTATOR provides an alternative mode of in-
teractive visualization (and, hence, annotation), including
a split-window facility, which extends the classical RST
view (Sec. 2.2.);

• finally, TREEANNOTATOR includes a redo/undo func-
tionality due to an underlying versioning system (Sec.
2.4.).

2.2. Visualizing Annotations in TextAnnotator
TREEANNOTATOR’s visualization addresses current work-
flow needs more specifically than comparable tools: In par-
ticular, (a) a second mode of visualization is available, in-
dependent from classical RST trees; (b) LATEX output for
scientific publications can be generated; (c) a multiple win-
dow view to inspect annotations side by side is provided.

(a) Visualization Modes Representing data by means of
alternative modes helps in understanding and interpreting
the subject matter. To this end, TREEANNOTATOR sup-
ports two modes of visualizing tree-like structures: clas-
sical RST trees and dependency-oriented inclusion hierar-
chies (DIH) (see Fig. 1 and 2). TREEANNOTATOR allows
for switching between the two available visualizations even
during annotation.
Visualizations in RST mode are similar to those of (ISI)
RSTTool and rstWeb. However, TREEANNOTATOR’s

2https://d3js.org/

mouse wheel zooming and dragging functionality adds
a useful feature, especially for annotating larger tree
structures: TREEANNOTATOR has been tested with trees
of more than one hundred Elementary Discourse Units
(EDUs, the text spans connected by rhetorical relations);
RSTTool and rstWeb in comparison are limited to display-
ing roughly two dozen EDUs simultaneously on screen.
Unlike ANNIS, which was developed for generic graph vi-
sualizations, TREEANNOTATOR offers two dedicated RST
modes, specifically designed for quick annotation work.
ANNIS’ latest version, ANNIS3, provides a solution for
RST trees by means of a visualization plugin (Krause and
Zeldes, 2016). However, the application is limited to only
displaying previously annotated corpora. The correspond-
ing annotation tool Atomic (Druskat et al., 2014) is cur-
rently still in development and not available as a browser-
based tool.
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Figure 2: DIH: Mode to view integrated dependency and
inclusion hierarchies in TREEANNOTATOR. The comment
is added to the PGF/TikZ source code.

The DIH mode is not just a further means of visualization,
it opens up a new domain of application, since it connects
RST annotations to dynamic semantics in the DRT (Kamp
and Reyle, 1993) tradition. The nested boxes representa-
tion format is familiar to formal semanticists from SDRT
(Asher and Lascarides, 2003, e.g. p. 33), from where it
is adopted in the first place. A particularly nice feature of
the inclusion hierarchy representation – in contrast to the
original RST rendering – is that the right frontier of a text
becomes visible: the right frontier constitutes the structural
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https://uima.apache.org/d/uimaj-2.4.0/tutorials_and_users_guides.html
https://github.com/texttechnologylab/UIMADatabaseInterface.git
https://www.mongodb.com/
https://neo4j.com
http://www.textannotator.hucompute.org/typesystem/graph
http://graphml.graphdrawing.org/index.html
http://www.omg.org/spec/XMI/
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