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Robotic Wheelchair System
Based on User’s Facial Information and

Environmental Measurements®

Yoshihisa Adachi

Abstract

In the near future there is going to be a growing demand for human-friendly
robotic wheelchairs as mobility aids. This paper proposes the concept of a robotic
wheelchair to meet this need. It can understand human intentions by observing
the user’s nonverbal facial behavior and can move as the user wishes with minimal
human interaction. Human intentions appear mostly on their face. Thus, our
experimental system observes the human face, computing the direction of the
face and gaze, and the surrounding environment.

The first step, we performed experiments on controlling the system’s motion
according to the direction of the face. Owing to a smoothing filter on the facial
direction measurements, the system does not react to small and/or quick move-
ments of the head. Thus, if the user looks for a while in the direction where they
want to go, they can move the wheelchair to meet their requirements. Experi-
mental results have shown the usefulness of this method.

The next step, we designed a control assistance system for the robotic wheelchair,
which detects the gaze direction of the user and recognizes its position and the
surrounding environment using sensors and a prepared map. Based on the de-

tection of both the gaze direction and its position within the map, the robotic

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0161002, December 21, 2005.
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wheelchair can estimate the point where the user’s gaze is currently focused.
We adopted an attention representation based on histograms. The frequency of
fixation is represented by an "attention histogram”. Experimental results have
indicated the validity of the control assistance system to change the route of the

autonomous run using estimation of user’s attention.

Keywords:

face tracking, gaze tracking, attention estimation, laser range finder, navigation

and localization
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