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Prosthetic arm control using muscle signal

}. M. Yoo(Mechanical Eng. Dept. CAU), Y. T. Kim(Mechanical Eng. Dept., CAU)

ABSTRACT

In this paper, the control of a prosthetic arm using the flex sensor signal is described. The flex sensors are attached to the

biceps and triceps brchii muscle. The signals are passed a differential amplifier and noise filter. And then the signals are

converted to digital data by PCI 6036E ADC. From the data, position and velocity of arm joint are obtained. Also motion of

the forearm ? flexion and extension, the pronation and supination are abstracted from the data by proposed algorithm. A two

D.O.F arm with RC servo-motor is designed for experiment. The arm length is 200 mm, weight is 4.5 N. The rotation angle

of elbow joint is 120°

. Also the rotation angle of the wrist is 180°

. Through the experiment, we verified the possibility of

the prosthetic arm control using the flex sensor signal. We will try to improve the control accuracy of the prosthetic arm

continuously.
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Table 1 Specification of the PCl 6036E

Model PCI 6036E
Analog Inputs 16 SE/ 8 DI
Input Resolution 16 bits
Max Sampling Rate 200kS/s
Input Range +0.05t0 £5V
Analog Outputs 2
Output Rate 10kS/s
Output Range 5V
Digital /O 8
Counter/Timers 2, 24-bit

Fig. 1 Overview of the arm
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Table 2 A specification of the actuator

HS225MG HS8IMG
Power supply 4.8V 6.0V 4.8V 6.0V
Torque (kg* cm) 39 48 2.6 3.0
Speed 0.14 0.11 0.1 0.09
Size (mm) 32x17x31 30x12x30
Weight (g) 31 19
Apply joint Elbow Wrist
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Table 3 Specification of the arm

Number. of D.O.F ea 2
Total weight kg 0.5
Maximum Height mm 200
Rotation Elbow deg +60
Angle Wrist deg +90
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Fig. 2 Block diagram of the signal process
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Fig. 5 Flexion and Extension — fast speed
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