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The recent trend in robotics research is a new generation
of machines capable of operating in human-centered envi-
ronments, interacting with people and participating in various
tasks of daily live. These social robotic systems can fill dif-
ferent roles: assistants, companions, or pets, in addition to the
more traditional role of servants. Regardless of the played role,
they need to be able to interact with humans and to modify
their own behavior accordingly in real-time. The synthesis
of relevant social behaviors (e.g. search for a person, follow
him/her, start, maintain and stop an interaction with him/her)
in human-centered and cluttered environments is a challenging
research topic. It requires some basic and fundamental robot
skills (e.g. perception of the human and of the environment,
estimation of the person’s activity, safe navigation etc.) but
above all, the ability to elaborate the available information,
that means to reproduce reasoning mechanisms.

The proposed presentation is based in particular on develop-
ments in the Domeo european project (AAL 2008-2008-1-159
[1]). It relates more specifically the design, implementation
and performance evaluation of both a development environ-
ment for interactive behaviors of robots in relation to a person
in daily live activities and a set of algorithms for the detection,
localization and tracking of people in different situations of
interaction. One of the most hard challenge for the focused
kind of application, is to have robot’s reasoning mechanisms as
generic and flexible as possible, in order to be easily deployed
for different conditions and use. Note that these reasoning
process have to lead with information that are often scarce,
vague, inconsistent or incomplete because of robot perception
limitations and of the hard environmental conditions. The
deterministic approaches for the decision making processes are
appropriate to the problems in which the available information
are precise. Their use in situations where the information are
scarce, vague, contradictory, missing or incomplete, can lead,
in many cases, to inappropriate decisions (behaviors). This is
the reason why we propose a decision making process based
on the fuzzy logic mechanism and the use of the SpirOps AI
software [2] as behaviors design tool. SpirOps AI software
environment provides a behavioral engine together with tools
which allow the easy designing and debugging of complex
decisional models. The dialog engine consist in using the
models as a base for a decision process provided by the
SpirOps middleware. The choice of the Spirops middleware as
development tool has 3 advantages: the Spirops HMI allows
a simple, intuitive and fast way to program the rules that
have to be considered in the fuzzy reasoning; by the HMI

all the parameters associated to these rules are immediately
modifiable; the decisional engine is flexible and modular, the
robot behavior can be enriched considering more data as inputs
or adding/changing rules.
For the humans perception issue we propose a multi-modal
system that combines the information provided by the different
robot embedded sensors. In fact, if on one hand the integration
of different perception modalities seems mandatory to obtain
an overall richer information for more reliable results, in other
hand, the use of non-invasive sensors and onboard a robot,
whatever it is, offers advantages quite obvious. Besides the
fact that they do not induce particular infrastructure facilities,
the activities of people are not fundamentally disturbed, the
occlusions can be solved, etc.. and therefore the measurements
can be generally more robust. Our human detection system
deals essentially with the complementarity of laser, RGB
camera, IR camera and array of microphones (these last three
sensors integrated in a Kinect). Four detectors are employed:
1. a laser based legs detector, that use two gaussian models for
human legs identification; 2. a RGB + IR cameras based whole
body detector, which uses Haar features for the detection of
the body in the RGB image and the IR camera information
for the distance to the robot; 3. a RGB camera + laser based
face detector, which uses Haar features for the detection of
the face in the image and the laser for the distance to the
robot; 4 a microphones + laser based sound source detector,
which uses Hark modules for the angular position of the sound
source in the robot frame and the laser for the distance. The
information issues from the four detectors are merged by using
a weighting criteria in according to the field of view and of
the performances of each sensor.
The system presented has been designed to be implemented
on commercial social mobile robots as Kompaı̈ [3] and it
was experimented in everyday-life environments in order to
test its capability to consider various situations in different
contexts (a demonstration video is accessible at the URL:
http://youtube/yllJtS S7tk).
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