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Inspired by an ever older growing population in recent
years the development of service and assistance systems for
applications like elderly care, nursery, or entertainment and
edutainment gained an enormous importance in the field of
robotics. Therefore, they need special interaction capabilities
that enable socially acceptable behavior. The University of
Kaiserslautern is developing the humanoid robot ROMAN for
investigating social human-robot interaction1.

Interactive robots have to be able to use complex combina-
tion of speech, gestures, mimics, and body poses [1]. A main
aspect for the realization of human-robot interaction scenar-
ios is stable perception of the human interaction partners.
The challenging task of a perception system is to analyze and
understand sensors data. One of the most important parts of
robots is the vision system which provides a stream of large
amount of data. The interactive robot has to analyze this
stream of data to understand the surrounding environment as
well as the interaction partner.

Starting with face detection, the present work proposes
head pose detection and tracking using RGB and depth
information. There are many challenges in finding faces
in a stream of images. The most important challenges are
variation in scale and orientation, pose, facial expressions,
and light conditions [2]. Most of research works focused
on using two-dimensional images. The faces detected using
only RGB images are not always represent real faces. This is
because of the 2D features that can be found in any variations
of intensities (colors) that may similar to a human face. Also
they detect each face in a picture as a face what represent a
problem at the level of human-robot interaction.

This paper presents an apporach using depth information
to overcome this problem. The depth information is used
in addtition to RGB images to checked again the detected
face to determine if they are really faces or not. This can
improve the detection process by decreasing the false positive
rate. The Kalman filter is used in face tracking as well as
in decreasing the process time of face detection. It predicts
the position of the face in the next frame to reduce the
search space. The goal of the face detection and tracking
process is to follow the human face and record its movements
to detect his/her emotion state. The emotional state of a
human is an essential aspect of inter-human conversations.
Emotions of human can be expressed by visual, vocal and
other physiological means [3]. Detecting the human facial
expression and emotion by interactive robot is an interesting
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Fig. 1. The humanoid robot ROMAN of the University of Kaiserslautern
playing a question-anwer game.

problem. It enables the robot to select the suitable scenario
in interaction with the human. The detection of emotions
can be divided into two steps. The first step is to detect the
facial expression of human through time. The second step is
to interpret these facial expressions and associate them to an
emotion [1].

To test and evaluate the behavior of the robot it has been
enabled to handle various interaction scenarios. Especially
game situations are perfectly suitable to analyze the interac-
tive capabilities. As proposed in [4] the usage of online game
information allows to easily enrich the robot’s interaction
scenarios. One of these scenarios, which has been realized
for ROMAN, is the game 20 Questions2. Using this webpage
the robot has been enabled to play a simple question-answer
game. A simillar game has been used by [5] to evaluate the
behavior of their robot EDDIE. The full paper will provide
experiments to evaluate the perception capabilities using this
scenario.
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