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Development of Myoelectric Hand with Infrared
LED-based Tactile Sensor
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Abstract: This paper proposes an IR (infrared) LED (Light Emitting Diode)-based tactile fingertip sensor that can independently
measure the normal and tangential force between the hand and an object. The proposed IR LED-based tactile sensor has several
advantages over other technologies, including a low price, small size, and good sensitivity. The design of the first prototype is
described and some experiments are conducted to show output characteristics of the proposed sensor. Furthermore, the effectiveness
of the proposed sensor is demonstrated through anti-slip control in a multifunction myoelectric hand, called the KNU Hand, which
includes several novel mechanisms for improved grasping capabilities. The experimental results show that slippage was avoided by
simple force control using feedback on the normal and tangential force from the proposed sensor. Thus, grasping force control was

achieved without any slippage or damage to the object.
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Finger mechanism:
12 coupled joints,
1 motor

Thumb mechanism:
4 coupled joints,
1 motor

Wrist mechanism:
2 joints,

2 motors
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Fig. 1. Design concept and constraints of KNU hand.
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Table 1. Specifications of KNU hand.

Components Specifications -
Hand ‘Wrist
Dimensions (mm) 190L x 90W x 30H 100L x 70W x 40H
Weight (g) 300 200
Degrees of freedom 16 2
Actuators Two DC motors Two DC motors
Sensors ‘Two potentiometers Two potentiometers
Grasping force (N} Max. 60
Motion controller TMS320F2812
Materials Aluminum and stainless steel
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Holder
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Fig. 2. Metacarpophalangeal joint module.
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P Four-bar mechanism
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a9 3. &7 2R
Fig. 3. Finger module.
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Fig. 21. Experimental results of anti-slip control.
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