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Fundamental study on safety control for electrical upper limb prosthesis using infrared array
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Abstract: Electrical prosthesis for the disarticulation of shoulder and upper limb is applied to the forequarter amputation. The
movement of externally prosthesis has danger contacting with user’s face, because it has high DOF mechanism and large working area.
To ensure safety, the safety system should monitor position of user’s face and prevent it from contacting with prosthetic hand.

In this report, we describe on the fundamental study to establish the safety system by measuring intervals between the surface of skin
and hand part. The shoulder prosthesis until now haven’t acquired the system to prevent from collision with prosthesis, face and head
directly as same as robots. So, we haven’t utilized shoulder prosthesis actively and delayed in application. We show the possibility for

the safety system as the fundamental study this time.
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Table 1 Specification of infrared array sensor

Type of sensor Grid-EYE(AMG8831)
Number of pixel 8x8(64pixel)
Range of temperture[C] 0~80
Angle of view[deg] 60
Frame rate[fps] 10
Output resolution[C] 0.25
Detection distance[m] Max. 5
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Fig. 1 Overview of Infrared Sensor Grid-EYE
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Fig. 2 Diagrammatic illustration of development system
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Fig. 3 Measured image by infrared array sensor
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Fig. 4 Configuration of experimental system
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Fig. 5 Overview of upper limb orthosis
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Fig. 6 Calibration result for distance estimation
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Fig. 7 Measuring result for front of face
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Fig. 8 Measuring result for side of face
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Fig. 9 Measurement error result for estimated distance
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Table 2 Hit rate of identification of posture

Class front side average
Hit rate[%] 97.9 96.3 97.1
1:Front 0:Side
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Fig. 10 Identification result for front of face
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Fig. 11 Identification result for side of face
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