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Development of Muscle-Strength-Assistant Device and
Military Suitability for High—-Weight Carrying
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Abstract: In this research, we developed the muscle-strength-assistant device, named as LEXO-W,
and conducted suitability test for army when transporting high weights. LEXO-W relieves the burden
when carrying heavy weights by distributing the load concentrated on the arms throughout the body.
LEXO-W weighs 4 kg and is designed to handle objects weighing up to 55 kg. To verify the
effectiveness of the device, object handling tests (high explosive shell, simple assembly bridges, and
ammunition boxes) were conducted. Working time, metabolic rate, and electromyogram (EMG)
signals were measured in each test. As a result, it was confirmed that the working time, metabolic rate
and EMG signal before and after wearing LEXO-W were decreased. This research has great significance
in that it verified the performance of the wearable device from the perspective of military operation.
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[Fig. 1] LEXO-W structure

[Fig. 2] Holding a heavy object with LEXO-W
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[Fig. 3] Wire winding device and end-effector mechanism
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[Table 1] Experimental results for time and metabolic cost of
artillery and military engineer test

Time [s] Metabolic rate [kcal]
W/0 w Adv. | W/O w Adv.
artillery | 2,350 | 1,840 | 510 419 356 63
1* military
engineer

Test

668 494 174 137 96 41

2" military

. 702 524 178 141 116 25
engineer
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[Fig. 8] EMG graph during ammunition soldier experiment
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[Table 2] Experimental results for EMG signal of each part

Part W/O W Adv.

Right musculus biceps 0.30mV | 0.09 mV 70%
Left musculus biceps 0.32mV | 0.09 mV 72%
Right antebrachial muscles | 0.42mV | 0.08 mV 81%
Left antebrachial muscles | 0.21 mV | 0.05mV 76%
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