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Development of Mat Sensor to distinguish between wheelchair and person
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Abstract

We have developed a new mat sensor to distinguish between a wheelchair and a person. The mat sensor
can be used for detection when the wheelchair goes into dangerous areas. Furthermore, it can warn only
when they are truly dangerous because it has a function of distinguishing between the wheelchair and the
person. Thus, the proposed mat sensor is very useful in a hospital and nursing facility. The wheelchair and
person are detected by passing through on the mat sensor which consisted of pressure sensor units and an
acrylic board. Information of the pressure sensor provided from the wheelchair is different from that of the
person. If the wheelchair moves on the mat sensor, the center of gravity position of wheelchair is almost the
same as position of the direction of movement. On the other hand, center of gravity of the person changes
because the person walks with the foot of right and left when the person moves on the mat sensor. The
wheelchair and the person can be judged by the difference in change amount of each center of gravity
positions. As a result of experimentation using our proposed mat sensor, the good recognition rate has been

obtained.
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| Pressure sensor unit |

(a) the acrylic board and the pressure sensor unit

Wood panel

m: 0.38 cm, n: 0.95 cm
w: 8.60 cm

| Urethane cushion |

Pressure sensor

(b) the pressure sensor unit
Fig.1 Model of proposed mat sensor
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Fig.2 Placement of the pressure sensor unit
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(a) center of gravity of the wheelchair
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(b) center of gravity of the person
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Fig.3 Comparison of a center of gravity
position with the wheelchair and the person
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Table 1 Experimental conditions and recognition rate

Conditions R?gﬁi?'ééon
low speed 100
middle speed 100
high speed 100
Wheelchair middle speed 100
[one wheel]
middle speed 100
[pushed by person]
low speed 97
Person middle speed 97
high speed 87
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