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Multimodal biosignal measurement under donning an upper limb prosthetic socket

and generating myoelectric prosthesis operation signal
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Abstract: This research targets to build a multimodal measurement system consisting of temperature, humidity, blood flow
speed, pressure and myoelectric sensors and to quantitatively evaluate the physiological response of donning a myoelectric
upper limb prosthetic socket. In this paper, we investigated the relation between the myoelectric, inner-socket pressure,
body surface temperature, cutaneous blood flow, and venous flow speed when non-amputee subjects are donning
quasi-transradial prosthetic socket and making muscle activity. The measured signals show that cutaneous blood flow is
reduced and the body surface temperature is raised by donning the prosthetic socket. Furthermore, it is assumed that body
surface temperature is raised and the skin blood flow is decreased due to constant pressure on the body surface.
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Fig. 1 Quasi-transradial prosthetic socket
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Table 1  Experimental condition

Rest Contraction Contraction
(MVC20[%]) | (MVCT70[%])
No socket NR NC(20) NC(70)
Socket donned SR SC(20) SC(70)

| NR I NC(20) ! Interval } NC(70) ! Interval :
rt 0 . 1 ] = 3
|30[min]: S[min] | S[min] | 5[min] ! 5[min] |
.. SR(20) | SC(20) | interval | SR(70) | SC(70) |Finish
1 30[min] ¢ S[min] : 30[min] | 30[min] ! S[min] |

Sta

Fig. 2 Experimental procedure
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Fig. 3 Position of sensors
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Fig. 4 Average body surface temperature of each condition
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Fig. 5 Average cutaneous blood flow of each condition





