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Intent signal generation of the exoskeletal robotics for construction workers and
verification of its feasibility
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Abstract

Powered robotic exoskeletons are currently under development for assisting or supporting human muscle
power. Many applications using this system for the purpose of national defense system, medical support, and
construction industry are now frequently introduced. In this paper, we proposed the exoskeletal wearable
robotics for construction workers. First, we analyzed general work conditions at the construction site and set
up target tasks through the datum. Then dominant muscles’ activity which is related with the defined target
tasks was checked up. Herein, wearers’ intent signal generation methodology was introduced in order to
effectively activate the proposed system. In the final part of this paper, we evaluated the capability and
feasibility of the exoskeletal robotics by the electromyography (EMG) signal variance; demonstrated that
robotic exoskeletons controlled by muscle activity could be useful way of assisting with construction workers.
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Fig. 1 Construction workers’ disability ratio (NIOSH).
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Fig. 2 Recommended operation index (NIOSH)
(kneeling/lifting combination, not lifting alone).

(a) Electricians

o

(c) Laborers
Fig. 3 Recommended operation index (NIOSH)
(kneeling/lifting combination, not lifting alone).
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Fig. 6 Phasic pattern of the electromyographic (EMG) activity of the muscle and the angular displacement of the knee
during level walking by healthy adults.
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Fig. 7 MSS(Muscle Stiffness Sensor) position
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Fig. 8 Measurement of the intent signal
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Fig. 9 Operation algorithm of KAS using MSS
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