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New Control Method for Power-assisted Wheelchair By the Surface Myoelectric Signal in the Upper Arm
Oonishi Yuusuke®, Oh Sehoon, Yoichi Hori (The University of Tokyo)

Abstract

Research on the power-assist control of the electric wheelchair is one of the most interesting topics in the field of

welfare engineering and there exist many ongoing projects. In this paper, we proposed a new power assisting method

of the wheelchair based on the surface myoelectric signal. The surface electromyography(sEMG) of adductor pollicis

muscle are measured to extract the grip force on the handrims of the wheelchair and the SEMG of the biceps brachii

muscle and the triceps brachii muscle are measured to estimate whether the driver propels forward or backward. We

also estimate propelling force of the handrims by the disturbance observer. Then, we assist wheelchair earlier than

the driver’s action by the hybrid controller. Experimental results validate that the proposed power-assist method

realize early, stable and smooth acceleration.
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Fig.1. Power-assisted wheelchair as an experimental
tool (YAMAHA JW II)
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Fig.2. Power-assist result of the conventional method
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Fig.3. EMG sensor
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Fig.4. EMG sensor and torque sensor recording
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Fig.5. The block diagram of the filter component
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Fig.6. Comparison between filtered EMG signal and in-

put torque via the torque sensor
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Fig.7. EMG signals of the adductor pollicis muscle, bi-

ceps brachii muscle and triceps brachii muscle
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Fig.8. Block diagram of the disturbance observer
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Fig.9. Estimation result of the human force calculated

by the disturbance observer
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Fig.10. Block diagram of the proposed method
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Fig.11. Block diagram of the Hybrid Controller
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Fig.12. Power-assisted result of the proposed method
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Fig.13. Power-assisted result (K1 : Ko =7:1)
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Fig. 14. Power-assisted result (K1 : Ko =1:1)
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