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ARTICLE INFO ABSTRACT

Article history:

This paper describes the design and control of a soft wearable robot capable of

Received 8~ March 2018 upper-limb muscle power assistance to prevent musculoskeletal injuries while
Revised 3 May 2018 lifting a patient repeatedly during a transfer process, in which a caregiver moves
Accepted 15 May 2018 from a bed to a wheelchair. To minimize the weight of the wearable robot,
pneumatic muscles were applied instead of typically used motors with reduction
Keywor ds o gears. The required specifications of the pneumatic artificial muscles were
Pneumatic artificial muscle defined by mechanical analysis and manufactured specially for our robot. We
Wearable .rObOt also designed a soft wearing suit using fabric as the primary material and
Power assist minimized the hard metal frames. This robot understands the intention of the user
Exoskeleton from the specific motions through the bracelet-type sensor named Myo that
contains electromyography(EMG) sensors and accelerometers, without pressing
a button. Finally, the performance of the wearable robot was experimentally
verified through EMG measurements.
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Fig. 1 Distribution of caregivers' injuries"
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Fig. 2 Working principle of McKibben pneumatic artificial
muscle (PAM)
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. Upper Arm

Lower Arm

Fig. 3 Lifting motion of arm and PAM attachment points
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Table 1 Controller specification

Part

Main Controller [Microchips] dsPIC33FJ128MC804

Sensor Controller [Arduino] Arduino Uno

[ThalmicLab] Myo,
[Autonics] Pneumatic sensor
PAMs, [Parker] Solenoid Valve

Sensor

Actuator

Solenoid
Valves

Pneumatic
Outputs

Arduino,
dsPIC PCB

Serial
3)) =3

Arduino UNO

Parker
 Solenoid Valve

dsPIC33FJ128MC804

Myo

@%®  Autonics
Pneumatic Sensor

Fig. 11 Control system diagram
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¢
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L)

dsPIC33FJ128M(C804
Communication Section

Fig. 12 Photograph of main controller
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Fig. 13 Pneumatic system diagram
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