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Development of a Control Device for Electric Wheelchair on the Basis of Biosignal
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Abstract: In this study, a control device and a control system for an electric wheelchair on the basis of user’s biosignal
were developed to assist disabled people such as persons with spinal cord injury. The control device can be easily attached
to a joy-stick of the ready-made electric wheelchair and control the joy-stick by motor actuation. The electric wheelchair is
navigated based on the surface electromyogram (SEMG) of the user. The SEMGs of four muscles, which are the neck, both
sides of shoulder and the cheek, are measured. By identifying the SEMGs, seven patterns of the navigation of the electric
wheelchair are possible, which are advance, back, stop, right turn, left turn, right back turn, and left back turn. Thus, the
user can navigate the electric wheelchair by his/her own intention. In order to verify the developed control device and

control system for the electric wheelchair, navigation experiment was carried out.
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Fig.1 Electric wheelchair and built control device
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Fig.2 Corresponding operation
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Fig.4 Configuration of the control system
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Table 1 Corresponding action and target values

Front-back Right-left
Action motor target | motor target
value [rad] value [rad]
ch.1 Stop 0.00 0.00
ch.2 Advance 0.55 0.23
and
ch.3 Back -0.49 0.25
Right turn 0.25 -0.31
ch-2 only e —— 20.25 2031
1.3 onl Left turn 0.25 0.53
-2 OMY T Left back turn -0.25 0.53
ch.4 Switching of ) )

advance and back
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Fig.5 Corresponding channel and action
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Fig.6 Outline of experiment
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Table 2 Experimental results
Control by joy-stick Control by device

Result Time[s] Result Time(s]

1 O 36.41 O 68.90
2 @) 37.72 O 73.76
3 O 36.63 O 70.77
4 @) 42.13 O 74.25
5 O 37.31 O 72.60
6 @) 43.65 O 82.11
7 O 37.35 X -
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