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Development and Performance Evaluation of a Lightweight
Task-Assistive Exosuit for Industrial and Military Operations
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Abstract: This study presents the development and evaluation of ‘LEXO-V’, a lightweight non-
actuated assistive exosuit for manual material handling in industrial and military environments.
Weighing less than 2 kg, it combines a passive elastic trunk support with a wire-driven handling aid
that redistributes part of the hand-held load to the torso. The suit was evaluated with four participants
at a tire manufacturing line and a furniture logistics center, comparing with- and without-suit
conditions in task time and surface electromyography of the biceps brachii and forearm. With the
suit, task-peak-normalized muscle activation showed lower medians and interquartile ranges at most
sites, whereas task time was comparable or longer owing to the added wire adjustment and locking
procedures. The suit therefore reduces upper-limb muscular demand at the cost of speed, and the
reliability of the locking mechanism remains the key issue for field deployment, including
ammunition supply for Remote Controlled Weapon Stations (RCWS).
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[Fig. 1] LEXO-V design image (Forward view)
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[Fig. 2] LEXO-V Muscle Assistance Mechanism
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[Table 1] Experimental results for time of Sub A, B, C, L

Task 1 (Tire lift) Task 2 (Box lift)
Is] With-out With With-out With
Sub A 507 763 - -
Sub B 393 393 - -
Sub C - - 472 584
Sub L 612 631 613 610
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Task 1 (Tire lift)

[ With-Out [ With —— Median
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Avg. ‘ Max Med | Avg. | Max  Med | Avg. | Max | Med | Avg. Max | Med
Sub A 3.80 | 52.60 @ 2.50 1.90 | 47.10 060 420 | 3790 | 240 240 | 4490 | 0.60
Sub B 540 | 4590 @ 2.00 4.80 | 48.80 | 2.80 5.60 | 34.00 | 4.30 3.70 | 84.90 | 2.60
Sub L 5.60 | 4740 140 470 | 67.00 | 1.00 7.60 | 65.50 | 3.60 510 | 43.80 | 2.80
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SubA | 0.50 3.50 0.30 0.60 6.20 0.30 430 | 28.00 | 3.80 4.10 | 42.00 | 2.40
Sub B 6.50 | 65.60 @ 3.00 6.20 12010 | 2.10 7.50 | 80.30 | 2.00 740 | 98.30 | 230
Sub L 8.00 | 81.70 @ 4.40 460 | 6550 | 1.50 7.50 | 60.60 | 2.50 470 | 7740 | 1.80
[Fig. 12] Task 1 (Tire lift) test result
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Task 2 (Box lift)
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[Fig. 13] Task 2 (box lift) test result
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