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Model Based Estimation of Human Behavior Using Floor Sensing System

Tsutomu Hasegawa*!, Masahide Tanaka*?, Yoonseok Pyo*?, Tokuo Tsuji*!,
Ken’ichi Morooka*!, Ryo Kurazume*!
*IFaculty of Information Science and Electrical Engineering, Kyushu University

744 Motooka, Nishi-Ku, Fukuoka 819-0395, Japan

*2Graduate School of Information Science and Electrical Engineering, Kyushu University
744 Motooka, Nishi-Ku, Fukuoka 819-0395, Japan

This paper describes a method of estimating human behaviors in a room using only one
laser range finder (LRF) installed in the room and a strip of mirror attached to a side wall close
to a floor. The area of sensing is limited to a plane parallel to and just a few centimeters above
the floor, thus covering the whole room with minimal invasion of privacy of a resident while
reducing occlusion. The important feature of the measurement consists in processing of both
distance and reflectance acquired by the LRF from the surface of the existing objects. This
enables immediate distinction of clusters of objects made of different materials in the analysis
of the scene cluttered with objects. The human behavior models are effectively utilized to
estimate human behavior from LRF data. The experimental results validate the effectiveness
of the proposed method.

Key Words : Human detection and tracking, Range sensing, Informationally structured environment
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Fig. 1 Hardware components of floor sensing system
Table 1  Diffuse height of laser beam with respect to
distance and scanning angle
d[mm] | 1000 | 2000 | 3000 | 4000
h1[{mm)] 3 4 5 6
h2[mm] 4 24 50 62
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r = distance from the light source
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V¥ Zero Position

ping point of a cluster

Phding point of a cluster

¢ Center point of a cluster
RC: Center of the robot

RR: Rightmost point of the robot

LRF

(b) Target location

1110 22.5°
1100 45.0°
1000 67.5°
0000 90.0°
0001 112.5°
0011 135.0°
0110 157.5°

Code
1101
1010
0100
1001
0010
0101
1011
0111

Angle
180.0°
202.5°
225.0°
247.5°
270.0°
292.5°
315.0°
337.5°

(c) Code table

(d) Example of Instrumented code and
coordinate data

Angle of Robot
= Angle of Code — Angle of Cluster(6)
=“0110" -67.5°

=157.5°

=90°

-675°

3¢ Angle of Code
“0110”="157.5°" (Code table)

(e) Example calculation of robot pose

Fig. 6 Pose measurement of a cylindrical robot
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Fig. 13 Estimation result
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