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ABSTRACT
The demo shows WikiTalk, a Wikipedia-based open-domain infor-
mation access dialogue system implemented on a talking humanoid
robot. The robot behaviour integrates speech, nodding, gesturing
and face-tracking to support interaction management and the pre-
sentation of information to the partner.

Categories and Subject Descriptors
H.5.1 [Information Interfaces and Presentation]: Multimedia
Information Systems
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1. INTRODUCTION
The demo shows WikiTalk, an open-domain spoken dialogue

system that allows a robot to talk about any topics the user is in-
terested in using Wikipedia as the knowledge source [6]. An anno-
tated video of the demo is available at https://docs.google.
com/file/d/0B-D1kVqPMlKdOEcyS25nMWpjUG8.

WikiTalk is half-way between a spoken dialogue system and a
question-answering (QA) system. Unlike traditional closed-domain
dialogue systems, WikiTalk is open domain, using Wikipedia as its
knowledge source and supporting constructive interaction for talk-
ing about interesting topics [5]. Unlike a traditional QA system,
WikiTalk is able to talk about the topic in a conversational manner
while providing open domain knowledge access [8].

With WikiTalk a robot becomes a social robot. The focus is
on its communication capabilities and smooth interaction with the
user. A prototype was implemented on the Nao humanoid robot
at eNTERFACE 2012, the 8th International Summer Workshop on
Multimodal Interfaces [2]. The robot uses facetracking, nodding
and gesturing to support interaction management and the presenta-
tion of new information to the partner [3, 7]. Figure 1 shows a user
testing the system at the summer workshop.

The research concerns human-robot conversations and focuses
on the various aspects of conversational engagement: how to mea-
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Figure 1: Interacting with the robot at eNTERFACE-2012.

sure the level of engagement, how to ensure and maintain the user’s
engagement and interest level in long-term interactions.

Application scenarios include public spaces (airports, department
stores, hospitals, museums) where people spend time and would be
glad to be told interesting information by a robot guide. Specific
scenarios are educational and hospital settings, engaging the inter-
est of students and raising the motivation of isolated patients (espe-
cially children) by amusing interactions with a robot companion.

Using Wikipedia makes WikiTalk open-domain, unlike exist-
ing dialogue systems, but Wikitalk can also be used with closed-
domain information (museum guides, department store websites)
or with specially-written texts (children’s stories for the hospital
scenario). WikiTalk can also work with any language that has its
own Wikipedia, if it also has TTS and ASR components.

2. OUTLINE OF THE SYSTEM
The presentation of information in public spaces requires under-

standing of human presentation techniques including multimodal
aspects like gesturing, nodding, recognizing the user’s interest level
and presence in the interaction space. Human-human face-to-face
conversational interactions involve not just verbal feedback, but
also non-verbal expressions, such as gestures (hand, head and facial
movements) and eye-gaze. They are not mere artefacts in a conver-
sation, but intentionally used by the speaker to draw attention to
certain pieces of information present in the verbal expression.

For artificial agents such as Nao WikiTalk, it is crucial to be able
to understand and exhibit verbal and non-verbal behaviour in the
application scenarios. Exhibiting non-verbal expressions not only



adds to their ability to draw attention of the users to useful pieces
of information, but also makes them appear more expressive and
intelligible which helps them build social rapport with their users.

The WikiTalk system is based on CDM (Constructive Dialogue
Modelling) [4], a framework that starts from the view that speak-
ers are rational agents who react according their beliefs, intentions,
and understanding of the current situation, and who aim to achieve
a goal (task based or just general social chatting) for which they
construct shared knowledge and build rapport. CDM is based on
four enablements: contact, perception, understanding and reaction.
These four CDM enablements map to the robot system components
as shown in Figure 2.

Figure 2: CDM architecture for the Nao robot, from [6].

The user’s interaction history is stored and is used to create more
interesting dialogues by avoiding repeating the same instructions to
the user in the same way, and by varying the level of sophistication
in terms of the functionalities that are introduced. For example, at
first the robot gives simple instructions, allowing the user to gain
experience of the basic functionalities of the system. For more ad-
vanced users, the robot suggests new commands and options which
may not have previously been known to the user.

A corpus of videos of user trials of the system has been collected
for the evaluation of different system versions. The data contains
videos of human-robot spoken interactions in which the robot uses
gestures, nods and other multimodal signals to give expressive pre-
sentations of information to the user. The corpus of eNTERFACE
2012 Nao-Human Interaction Data is available for research pur-
poses from the authors. The user trials and user questionnaires were
used for system evaluation as reported in [1].

3. OUTLINE OF THE DEMO
When the demo starts the robot stands up and greets the user. The

robot suggests some of its own favourite topics, and asks what topic
the user wants to hear about. When the user selects a topic, the sys-
tem gets information about the topic from Wikipedia and divides it
into chunks suitable for spoken dialogue contributions. The system
then manages the spoken presentation of the chunks according to
the user’s reactions. If the user asks for more, or otherwise shows
interest in the topic, the system continues with the next chunk.

Crucially, the system makes smooth topic shifts by following
the hyperlinks in Wikipedia whenever the user repeats the name
of one of the links. For example, if the system is talking about
Shakespeare and says "Shakespeare was born in Stratford-upon-
Avon", the user can say "Stratford-upon-Avon?" and the system

smoothly switches topics and starts talking about Stratford-upon-
Avon using the Wikipedia information about this new topic.

The user can ask for any chunk to be repeated, or go back to the
previous chunk. The user can interrupt the robot at any time by
touching the top of the robot’s head. The robot stops talking and
explicitly acknowledges the interruption by saying "Oh sorry!" and
waiting for the user’s input. The user can then tell it to continue, to
go back, to skip to another chunk, or to switch to a new topic.

The dialogue is open-domain and typically wanders freely from
topic to topic by smooth topic shifts following links in Wikipedia.
However, the user can jump to an entirely unrelated topic by saying
the command "Alphabet!" and spelling the first few letters of the
new topic using a spelling alphabet (Alpha, Bravo, Charlie, etc.).

As well as talking about topics selected by the user, the robot can
take the initiative by suggesting potentially interesting new topics.
One way it does this is by using the “Did you know ...?” items from
Wikipedia that are new every day. The demo ends when the user
tells the robot to stop. The robot thanks the user and sits down.
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