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Article history:

This paper describes the development of a thigh-muscle strength-assistance

L

Received 29  March 2013 robot, which is a kind of wearable robot. For practicality and commercialization,
Revised 13 May 2013 we proposed three fundamental concepts: the reduction of the thigh-muscle
Accepted 14 May 2013 strength, minimized degree of dependence on a powered actuator, and
complete wearer safety. Based on these concepts, a spring and link bar
Keywords: . ) . . .
Worker mechanism was conceived as a novel idea. The movement of the thigh is
. transferred to the spring mechanism through the link bar; hence, the elastic

Thigh muscular strength . . . . . .
. force of the spring assists the thigh muscle. Using forse sensing resistor
Assistance robot . : .
(FSR) sensors and a powered cam mechanism, the muscle assistance is
automatically activated and deactivated according to the wearer’s movement.
The specific mechanisms of the robot are addressed in detail, and the

effectiveness is verified by experiments.
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Fig. 1 Working hours of the OECD countries
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Fig. 4 Overview of thigh muscular strength assistance robot

Table 1 Specifications of the robot

Height Approx. 884.5 mm
Weight 2.5%x2=5kg
Battery Li-Polymer 259 V @ 20 Ah
Actuator Maxon BLDC motor (EC-45 flat) 50 W
Controllers Main Controller : ATmegal28,
2-Ch Motor Controller : TMS320F2812
Sensor 4 x FSR sensor,
2 x Photo sensor
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Fig. 11 Activation and deactivation of assistance operation
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