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Characteristics of the Muscular Activities on the Feedback Control of Elbow
Orthosis Using Pneumatic Rubber Artificial Muscle

BH - 2B - AT & ERB -2 H B
(Kyung-Ju Hong - Kyung Kim - Tae-Kyu Kwon - Dong-wook Kim + Nam-Gyun Kim)

Abstract - An elbow orthosis with a pneumatic rubber actuator has been developed to assist and enhance upper limbs
movements and has been examined for the effectiveness. The effectiveness of the elbow orthosis was examined by
comparing muscular activities during alternate dumbbell curl motion wearing and not wearing the orthosis. The subjects
participated in the experiment were younger adults in their twenties. The subjects were instructed to perform dumbbell
curl motion in a sitting position wearing and not wearing orthosis in turn and a dynamometer was used to measure
elbow joint torque outputs in an isokinetic mode. Orthosis was controlled using contractile muscle force that is measured
from force sensor through cDAQ-9172 board. The air pressure of the pneumatic actuator was 0.3MPa the most suitable
air pressure. For the analysis of muscular activities, Electromyography of the subjects was measured during alternate
dumbbell curl motion. The experiment results showed that the muscular activities wearing the elbow orthosis were
reduced. With this, we confirmed the effectiveness of the developed elbow orthosis.
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Fig. 1 Contractile muscle force sensor used to the elbow
orthosis for active power assist
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Fig. 2 Block diagram for the feedback system of elbow
orthosis utilizing the pneumatic rubber actuator
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Fig. 4 Contractile muscle force peak value in ADC motion
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Fig. 5 Characteristics of upper limb muscle activity on with
and without the elbow orthosis on ADC motion (BB:
Biceos brachii, TB: Triceps brachii, Bo: Brachioradialis,
FCU: Flexor carpi ulnaris)
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Fig. 6 Characteristics of upper limbs muscle according to the
variation of weight on ADC motion, (a) Biceos brachii
(BB), (b)Triceps brachii (TB), (c) Brachioradialis (Bo),
(d) Flexor carpi ulnaris (FCU)
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Fig. 7 Maximum torque with and without active elbow orthosis
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Fig. 8 Maximum torque normalized on body weight with
and without active elbow orthosis
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