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Quick picking and heavy lifting are the most common problems in current workplaces. They can cause lumbar muscle
damage. The operator then must spend energy, time, and money for recovery or rehabilitation. To solve this problem, we
developed a passive-type assistive suit using air mesh material, elastic band, and wire. To determine the strength support
effect of the passive-type assistive suit, electromyography (EMG) was performed for eight muscles and the maximum
voluntary contraction (MVC) was analyzed when lifting weights of 0%, 15%, and 30% of the subject’s weight in a Semi-
squat motion. Results showed that MVC increased as the weight of the heavy object increased. However, its increase was
not proportional to the decrease in MVC according to the presence or absence of assistive suits or the weight of the heavy
object. The highest MVC was observed for the erector spinae muscle under all conditions. The greatest decrease in MVC
according to working clothes was measured for the vastus lateralis muscle (lifting: 17.7+2.95%, lowering: 18.3+0.55%).
These results show that lifting work performed while wearing a passive-type assistive suit using wires and elastic bands is

effective in assisting muscle activity.
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Fig. 1 Passive assistive suit for muscle assistance

Table 1 Physical characteristic of subject Subject (n = 15)

Category Mean Std.
Age [years] 25.1 0.6
Height [cm] 173.2 6.3
Weight [kg] 71.9 421

5O Ayatelrh. W] AAHRE Table 13} o] 1}
Bt B Ay Antistn AWas Aosiusle] 4os
717 491(IRB No. 2021-02-015-002)=|1.0.0 F7A5e n%

baralel el Felxo] Agateict.

N

w

2 Ay
2 gl e g §rof ek ux A%
0%(1.5 kg), 15%(10.5+2.1 kg), 30%(21.5+4.2 kg)o]| sNo}= =
28 wEHoR S8l sl Fig 2 AW A] £
SojLe]i= AAE Stoop Lifte} Squat Lift AHA9] Z7F Z1A|
21Semi-squat Lifts UYERHIL Slth. a2 € &2 o A
WomRe 03 m S JA0IA 3314 vhsle] ol
= Ado %‘/\1 ?thﬁ’_‘ 5ol &9 uf AREEE i
(Latissimus Dorsi Muscle), Z37]%<Z(Erector Spinae Muscle),
) =L(Gluteus Maximus), T E|o|FL(Biceps Femoris Muscle),
H]E-ZL(Gastrocnemius  Muscle), 7 L(Tibialis Anterior
Muscle), @]=33<L(Vastus Lateralis), )% Z]L(Rectus Femoris
Muscle)®] 51 2|t ApEA] 455 3HA SAsIGT o)«
343‘1}501 TEES 5015 ol 74 250l ) A E %2
AN ES UEREA] Blastr] fisiAl S7gskalct

ol Helue gl 327 ARG 57] 99 B %ol

flo o

(]

W"“ T ——

<Maintaining)>

<Bending> <Lifting>

<Lowering>

Fig. 2 Semi-squat lifting posture
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Fig. 3 MVC (%) results for the 8 muscles in lifting and lowering by assistive suit and the weight conditions (*p < 0.05)
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