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PURPOSE The purpose of this study was to verify the support effect of muscle activity
and stability according to walking conditions (Level, Ramp, and Stair) before and after

wearing a suit with a 12kg heavy weight load. METHODS To accomplish the purpose
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of the study, subjects (n=10) underwent Electromyography (EMG) measurement under
the same conditions for 10 different muscles, and COP width was calculated through
foot pressure measurement. The experimental movement was level walking, Ramp

walking, and stair walking, each carrying a 12kg load, and measured once before and
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after wearing a wearable suit. RESULTS Electrolyography (EMG) measurement revealed
a significant difference in the average EMG values of muscle activity of R.RF in level
walking(p<.05), R.RF and L.RF in ramp walking(p<.01), L.RF and L.BF in stair walking
(p<.05). COP width measurement revealed a significant difference in the reduction
of COP width in all walks (level walking, ramp walking, stair) (p<.05, p<.01, p<.001).

CONCLUSIONS The effects of wearing a wearable suit are as follows. First, the wearable
suit has a significant effect of assisting the Rectus Femoris muscle. Second, there is a gait
stability effect by wearing a wearable suit.
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Table 1. Characteristic subjects (Mean+SD)
Variables Male (n=24)
Age (years) 23.8+1.75
Height (cm) 171.79+4.88
Weight (kg) 70.8+9.16
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Fig. 1. Wearable suit

Table 2. Muscle name for EMG measurement

NO Musle Abbreviation
1 Rectus femoris RF
2 Biceps femoris Bf
3 Tibialis anterior TA
4 Gastrocnemius GN
5 Erector spinae ES
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Table 3. The results of paired T-test measures on muscular activity
according to the non wearing and wearing in level walking

(unit: %RVC)
Muscle Non wearing ~ Wearing t P
RF 0.5 0.42+0.09 2872 018 *
BF 0.5 0.57+0.13  -1.711 .121
Right TA 0.5 0.53+0.11  -0.991 .348
GN 0.5 0.57+0.22  -1.042 .325
ES 0.5 0.55+0.11  -1.367 .205
RF 0.5 0.45+0.07 1.999 .077
BF 0.5 0.58+0.15 -1.556 .154
Left TA 0.5 0.53+0.18 -0.626 .547
GN 0.5 0.57+0.13 -1.750 .114
ES 0.5 0.57+0.14 -1.553 155

Note. RF, Rectus Femoris; BF, Biceps Femoris; TA, Tibialis
Anterior; GN, Gastrocnemius; ES, Erector Spinae
*p<.05

Table 4. The results of paired T-test measures on muscular activity
according to the non wearing and wearing in ramp walking

(unit: %RVC)
Muscle Non wearing ~ Wearing t P
RF 0.5+0.11 0.38+0.09 4307 .002 **
BF  0.67£0.15 0.71+£0.21 -0.794 .448
Right TA  0.49+0.04  0.52+0.09 -1.337 214
GN  0.64+0.11 0.72+0.27 -1.302 .225
ES  0.56+0.08  0.55+0.13 0.232 .822
RF 0.55+0.1 0.4440.11 3.853 .004 **
BF  0.71+0.18  0.64+£0.16 1.103 .299
Left TA  0.53£0.07  0.53+0.14 0.168 .871
GN  0.64+£0.12  0.70+0.19 -1.535 .059
ES  0.55+0.09 0.63+0.3  -1.140 .284

Note. RF, Rectus Femoris; BF, Biceps Femoris; TA, Tibialis
Anterior; GN, Gastrocnemius; ES, Erector Spinae
*p<.01

Table 5. The results of paired T-test measures on muscular activity
according to the non wearing and wearing in stair walking

(unit: %RVC)
Muscle Non wearing ~ Wearing t P
RF  1.65+0.43 1.54+0.49 1.892 .091
BF 0.68+0.3 0.63+0.27 1218 .254
Right TA  0.7740.21 0.75+0.2  0.683 .512
GN  0.99+0.46 1.03+0.55 -0.820 .434
ES  0.61£0.12  0.62+0.15 -0.405 .695

RF  1.62+0.79 1.49+0.65 2.267 .050 *

BF  0.64+0.16  0.55+0.18 3.218 .01l *
Left TA  0.73£0.13  0.76+£0.23 -0.569 .583
GN  0.98+0.35  0.94+0.28 1.062 .316
ES  0.62+0.13  0.63+0.15 -0.359 .728

Note. RF, Rectus Femoris; BF, Biceps Femoris; TA, Tibialis
Anterior; GN, Gastrocnemius; ES, Erector Spinae
*p<.05
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Table 6. The results of Paired T-test measures on COP Width according
to the Non wearing and Wearing in walking condition
(Mean=SD)

Muscle Non wearing
Left 24.32+55
Right 23.5+4.85
Left 24.284+5.38
Right 23.88+5.06
Left 29.54+3.78
Right  28.28%5
*p<.05, *¥*p<.01, ***p<.001
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23.98+3.85 4.265 .002 **
23.74+3.01 3.138 .012 *
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Fig. 2. COP Width according to walking conditions wearing and Non wearing a wearable suit

Korean Journal of Sport Science 2022, 33(1), 033-040

https://doi.org/10.24985/kjss.2022.33.1.33


https://doi.org/10.24985/kjss.2022.33.1.33

Effect of Muscle Activity and Stablity by Walking conditions of Wearable Suit 037

AAEGNM= HolEE +E A& ¥ RRF, LRFY Z84%
7t BAXOZ oulstA #4453t Hong, Jeong, Kim & Shin
(2017)9] AtollA BAHE Y Al 5 AH BHE 33 3to] {251
F7 = AFAT e} s B YojglE EY slEde] EF
59 artel SAdMES] B a7t AAEPAO| & Hrte 2
2 AL FAAHE A0 R B

opxgto 2 A 27]o)A fojgE +E & & L.RF, L.BFY
TEAEIF BAF R foulstA AsHYch £3], Aot T2

49 TEHE AV e AL TAUA & HaTt ot gk
FAYEL ADGLETA A ste dTEN AGL=2Y] & I
FolA A&H o= BAst Ho, 47b7] 25 3A 457t UE
U p73ES Aojsta, Qzhy] e 8747) 2u 2o AlH
Alojoll e A &H 0 & AFHEE= 50| 2h= Benedetti et al.(2012)Y
AF7F Qe wEkAd B Ao Agezr] Al o FaE2e]
a7 Yebd A2 gojeE FEY diE gYo] & AEHY &
4e B9 1BEE AAE 290, 12kg9] st &S £ A
@e27] A 2EHYO] a37t o IA ey olgg A3t yEhd
RO 2 ALRFT

HYP2Z| e flof2lE #FE 280l HPMPA nixle 9%

A PR A 2 EdolA AH Y FHFAHA
(COP)Y W-&J% olsFo] BAXCRE [Fou|stA Aot FA
HolA: 2hg & Adat o BdoA AA|9 FFFAHH(COP)Y
W-9l5 o] 5Zo] AR RoulstA Fasth AT 2]
M BRI R 2 & i @ 2ol A A1A| 9] EFA41%(COP)
9 Y- o]5Ho] SAZCE FYn|stA FA8kUTt Perry &
Burnfield(2010)= @rtglZe2o] A% A5t 29 F4
97] flol -95tE 1 So] A 5] MEE o] HFG &, Aol F
FETha 451901, Walsh et al.(2018)& sh&°] 718zl 3o
A A9} -9]%0] =A obgAo] ZAsHH, Ed| Yy Lo 2T} &}
WA 2] et Frkok=t 1 F 1,—;]1:]-&]4"-0:'-3 I¥EoA F
£O7 UAE ALt JLE strlo By et golA Fastet
I LRI olof wet lolHE E 2HE & AEFO g o R
gt Iohe 2229 28 B ANEHN SeES 1L K A Y
QHggol A At et Ao g AbR )

Jung et al.(2020)-> 3 52] 28/ 3 vIFAAA &
Aot A 2E Aol 7F fdEw o] 23t A A Alst
A A A5, Azt Aol FdE Aol 24
= folgE E 59 AW EFRHo] 75t Hol AlA"S
BRI AAE 2AEFOoEN 5 F AT Aol FE B
By Al HE49) aatvt et Ao g AR ECh

B3, Sharif et al.2017)= 75 €987 A 4 54 #3270
Aste, 5.5 WA HHES FAAIIHA 374519 0w, o]df whet )
ojZlE FEQ £ B E QI 52 QMo /fAE Ao AR ETh

2 AFE S RPRAEA, AAL AL a0 1E T]O1E‘]£L
H-90] 2 ret A9 AE FENE o, ol=E

48 24 LE HuFE 1;9_ HE HYoA EAstH oz
P A4S SLsH Bl 282 fISlTh SHAINE R.RF7F BAH

AtE oA FATH O R 0_,]13]?‘,1- #ag HeloH, LRE7F
AEYT AL BTN FATHCRE Fonet A4S Btk

o
o
o
it
)

C:

o]
=
7]

1

= _I>_4,

Fll‘ o rlo

K
nm—‘-lﬁrzl.l
O, o ofk

0\‘

-
]

T

Q. %
o
Q.
o
olu
s

r_Ol'l -lOlv

o o Hdo
o,

el

9]

o

kjss.sports.re.kr

TR LB AL 27]0A SAE o2 foudt Fas B
SO flof2iE E & 5 A gHFAHCOoP)Y H-A=
olFEg Y BE BN g o FA Ao [t i
&7} o]RolF o, oz ol E FE A§ & K Aol I
AEE i), s HojeE FEY of 756l=d, 2ET,
HOPAAH & AFAA|)EC] = 0wt 7[so ]l8] o= 4
9] B3 Pgd At vehd Q1A &, ol 7]50] B °}7‘“é
o e FAol dis AFH oz Add 4 glo] 5 fofE
E9| 7|5 ER AEslo] avg AFsle 977 gasithy ”&%%EP.

ZE AN

A= 12kg TF= 701 Al o2 E FE 28 % —?91 E°“°=‘
EH(%NE%‘, BAEY, AT 27))of wE 107H] &5
SEHESL AA 9 A FAH(COP)Y H-9% olF
HA5< 91 Paired T-test AA] A, 53 22 285 A

A, dolele #E 28 & FAEYA RRFY 2=} &
oJulsHAl 48k, FAHE oA R.RFQF LRFY 8=
4otloH, AT 27194 L.RFeF LBFO| &A=t Z4astqitt
old] flofel® #ES] Yrielze 28 B avvt RelsH St
Ao st

=4, dofglE FE 2§ & BE HYRA[EA, B4 A=
7DelA FEe] AA9] FEFHHE(COP) W-25 olFHo] fo1|
SHAl AastEn. mebA ol s E Ao an Ha A4
237} ol EAE A

2 A7 A k WIHAE FE, RPxA0 0E 284
T 9 H3otHA v 52 95t 7| 2A ]-g_g 5t2 =
o, 25 AFOIHE T HEA 9 1ol 5
of ATHE st A7) 24 5, Tﬂcﬂa #EY RRUGIEY, 2
3, HopAaH & AFAAY) 4384L FU G} 4] A
Ao g

S LUBS A 28 A2 AU LULAT T G
2 4ol sl & 47 A ¢

Korean Journal of Sport Science 2022, 33(1), 033-040


http://kjss.sports.re.kr

038

J.-W. Song and Y.-J. Moon

FAuEH

Andriacchi, T. P., Andersson, G. B., Fermier, R. W., Stern, D., &
Galante, J. O. (1980). A study of lower-limb mechanics during
stair-climbing. The Journal of Bone and Joint Surgery. American
Volume, 62(5), 749-757.

Benedetti, M. G., Agostini, V., Knaflitz, M., & Bonato, P. (2012).
Muscle activation patterns during level walking and stair
ambulation. Applications of EMG in Clinical and Sports
Medicine, 8(2), 117-130.

Bohannon, R. W., Morton, M. G., & Wikholm, J. B. (1991).
Importance of four variables of walking to patients with stroke.
International Journal of Rehabilitation Research, 14(3), 246-
250.

Christina, K. A., & Cavanagh, P. R. (2002). Ground reaction forces
and frictional demands during stair descent: Effects of age and
illumination. Gait & Posture, 15(2), 153-158.

Eun, J. Y,, Jin, H. G., Kim, B. H., Jang, D. H., & Lee, C. (2017).
Stair climbing robot using dual track for high-payload.
Proceedings of Journal of the Korean Society of Manufacturing
Technology Engineers Annual Autumn Conference 2017, 291.

Fruin, J. J. (1991). Pedestrian planning and design (B. Y. Ryu et al.,
Trans.). Seoul: Taerim.

Gross, M. M., Stevenson, P. J., Charette, S. L., Pyka, G., & Marcus,
R. (1998). Effect of muscle strength and movement speed on the
biomechanics of rising from a chair in healthy elderly and young
women. Gait & Posture, 8(3), 175-185.

Ha, S. M., Shim, M. H., & Baek, Y. S. (2016). Measuring
rectus femoris muscles usage during walking using surface
electromyography sensor. Proceedings of 2016 Autumn
Conference on International Journal of Precision Engineering
and Manufacturing-Green Technology, 556-557.

Hong, Y. N. G., Jeong, J., Kim, P., & Shin, C. (2017). Lower
extremity biomechanics while walking on a triangle-shaped
slope. The Korean Society of Mechanical Engineers Vol. B,
41(3), 153-160.

Jang, J. H., & Song, U. G. (2016). The current status of wearable
robots. Journal of the KSME, 56(2), 42-46.

Jeon, H. M., & Park, S. K. (2013). The effect of stair ascending speed
on foot pressure and lower extremity muscle activation patterns.
Korea Sport Society, 11(1), 239-249.

Jung, J. Y., Kim, T., & Kim, S. Y. (2020). The effects of trunk
stability exercise on functional movement, dynamic balance
ability and trunk stability in patients with chronic back pain.
Korea Convergence Society, 11(3), 245-252.

Kim, H. H. (2011). The effect of patellar taping on the EMG activity
of the vastus medialis oblique and vastus lateralis during stair
stepping. Journal of Muscle and Joint Health, 18(2), 249-256.

Kim, R. B., Choi, J. Y., & Shin, J. M. (2001). The influence of step
length and walking speed on the angle and ROM of the lower
limb joint. The Korean Journal of Physical Education, 40(4),

Korean Journal of Sport Science 2022, 33(1), 033-040

997-1009.

Kim, H. S., Koo, D. S., Nam, Y. J., Cho, K. J., & Kim, S. Y. (2019).
Research on technology status and development direction of
wearable robot. Fashion & Textile Research Journal, 21(5), 640-
655.

Kim, M. S., & Lee, E. N. (2006). A literature review of exercise
intervention for fall prevention in the elderly. Journal of Muscle
and Joint Health, 13(1), 7-19.

Kim, G., & Yoon N. M. (2009). A study on kinetic gait analysis of the
normal adult. The Journal Korea Society of Physical Therapy,
21(2), 87-95.

Lee, E. Y. (1996). Transportation management. Journal of the Korea
Construction Safety Engineering Association, 22, 42-51.

Lee, K. O., & Kim, J. Y. (2001). The kinetic analysis of treadmill
gait with various inclination and speed. The Korean Journal of
Physical Education, 40(3), 911-922.

Lee, K. I, Lee, C. G., Song, H. S., & Hong, W. K. (2015). Analysis
of biomechanical changes according to mechanical alignment
of the lower limbs when gait with a material handling. Korean
Journal of Sport Biomechanics, 25(2), 183-190.

Lee, S. J., Seo, K. H., Han, J. B, Yang, K. M., Lee, J. 1., Shin, H.,
& Son, D. S. (2019). Measurement of fall impact reduction of
soft wearable suit dummy robot design. Proceedings of 2019
The 34th Institute of Control, Robotics and Systems Annual
Conference, 227-228.

McFadyen, B. J., & Winter, D. A. (1988). An integrated
biomechanical analysis of normal stair ascent and descent.
Journal of biomechanics, 21(9), 733-744.

Nam, K. J., & Lee, C. H. (2017). The difference of EMG between of
up-stair gait and down. Korean Journal of Sports Science, 26(1),
1247-1254.

Paffenbarger Jr, R. S., Blair, S. N., Lee, I. M., & Hyde, R. T. (1993).
Measurement of physical activity to assess health effects in free-
living populations. Medicine and Science in Sports and Exercise,
25(1), 60-70.

Perry, J., & Burnfield, J. M. (2010). Gait analysis: Normal and
pathological fimction (2nd ed.). California: Slack.

Prince, F., Corriveau, H., Hébert, R., & Winter, D. A. (1997). Gait
in the elderly. Gait & Posture, 5(2), 128-135.

Ryu, N. H. (1995). Walkability on ramps by gait analysis. Korean
Institute of Landscape Architecture, 23(2), 157-166.

Ryu, J. (2006). Comparisons of frequency domain characteristics
of ground reaction forces during walking of young and elderly
males. The Korean Journal of Physical Education, 45(5), 457-
464.

Sharif, N. A. M., Goh, S. L., Usman, J., & Safwani, W. K. Z. W.
(2017). Biomechanical and functional efficacy of knee sleeves: A
literature review. Physical Therapy in Sport, 28, 44-52.

Sharp, S. A., & Brouwer, B. J. (1997). Isokinetic strength training of
the hemiparetic knee: Effects on function and spasticity. Archives
of Physical Medicine and Rehabilitation, 78(11), 1231-1236.

https://doi.org/10.24985/kjss.2022.33.1.33


file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/http
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/http
file:///D:/%23%23%23%ea%b9%80%ed%9a%a8%ec%9d%80%20%ec%9e%91%ec%97%85%ec%a4%91/%23%2321-10(09)%20%ec%b2%b4%ea%b3%bc%ec%97%b0/0.%ec%9e%85%ec%88%98/RTF%2bP/https
file:///D:/%23%23%23%ea%b9%80%ed%9a%a8%ec%9d%80%20%ec%9e%91%ec%97%85%ec%a4%91/%23%2321-10(09)%20%ec%b2%b4%ea%b3%bc%ec%97%b0/0.%ec%9e%85%ec%88%98/RTF%2bP/https
file:///D:/%23%23%23%ea%b9%80%ed%9a%a8%ec%9d%80%20%ec%9e%91%ec%97%85%ec%a4%91/%23%2321-10(09)%20%ec%b2%b4%ea%b3%bc%ec%97%b0/0.%ec%9e%85%ec%88%98/RTF%2bP/https
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/httpsnone
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/https
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/https
https://doi.org/10.24985/kjss.2022.33.1.33

Effect of Muscle Activity and Stablity by Walking conditions of Wearable Suit 039

Song, G. S. (2007). A case of improvement of safety management in
machinery and equipment manufacturing industry. 7he Safety
Technology, 117, 64-69.

Walsh, G. S., Low, D. C., & Arkesteijn, M. (2018). Effect of
stable and unstable load carriage on walking gait variability,
dynamic stability and muscle activity of older adults. Journal of
Biomechanics, 73, 18-23.

Whittle, M. W. (2007). An introduction to gait analysis. Oxford:
Butterworth-Heinemann.

Woo, H. S., & Kong, K. C. (2019). Trends and prospects of wearable
robot technology. Institute of Control, Robotics and Systems,
25(1), 24-33.

Yoon, N. S,, Lee, K. O., & Kim, J. Y. (1999). Kinematic comparison
of walking on various inclined walkways. Korean Association of
Physical Education and Sport for Girls and Women, 13(1), 89-
101.

kjss.sports.re.kr Korean Journal of Sport Science 2022, 33(1), 033-040


http://kjss.sports.re.kr
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/httpsnone
file://escom1.sharepoint.com@SSL/DavWWWRoot/Shared%20Documents/%ed%8e%b8%ec%a7%91%ec%9d%b8%ec%87%84(ME)_%ec%97%90%ec%8a%a4%ec%bd%a4/1.%ec%8a%a4%ed%8f%ac%ec%b8%a0%ec%a0%95%ec%b1%85%ea%b3%bc%ed%95%99%ec%9b%90(%ea%b5%ac%2c%ed%95%9c%ea%b5%ad%ec%8a%a4%ed%8f%ac%ec%b8%a0%ea%b0%9c%eb%b0%9c%ec%9b%90)/%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_(%ec%b0%b8%ea%b3%a0%ea%b2%80%ec%88%98%2c%ea%b5%ac%ea%b8%80%eb%a7%81%2c%ec%98%81%eb%ac%b8%ec%b4%88%eb%a1%9d%ea%b5%90%ec%a0%95)%7edoi%ea%b2%80%ec%83%89(x)/%e2%98%85%ec%b2%b4%ec%9c%a1%ea%b3%bc%ed%95%99%ec%97%b0%ea%b5%ac_33-1(%ed%86%b5%ea%b6%8c129%ed%98%b8)/httpsnone

040 J.-W. Song and Y.-J. Moon

AHO2E FES| SHE Fot Bl A| HAX(TX|, ZAL A7)0
e 2edEet PYEol OIxl= A+t

[EA] & A7) E42 12kg SFE §-5t A| olets FE 28 A-59] ByYxA(HA], A} AT 27))o) 2 284

ot M43l A3k AHSohe Aotk

[ 2 93%& Z| 2 711 ol & oy AEIE To] AT ZRE 9 W] oj4fo] gl A7et 200 B
+1.84], 71:171.8+4.9, BF7: 70.8+9.2) L2 AFLIIAE A5ttt 2= 72 28

=3 1 02 gloj|E FE 2 A -Fof| et TE et Herg Aol oWt WSkt e =R gotE Y]

flal dAS A Lﬂﬁi Al 7HA] B3 2AEA, AAL, Adeer)e Hoo dAsgon, 12ked FHES &

2 HRI(Fo B E R E n]2hg, doj#E FE &%)Oﬂ oot} A%S MYstalct.

23 24 54 243 YAEPoJA RRFESY TEHE(pC05), BAE YA RRFC} LRFESS 2844

(p<.01), AGLZ27]01A LRF} LBFESS] TEHE(p<.05)7} BAZ R Zhastoict A4 24 23 & 2

ZZ00A e A1A <] %?EA%Q@(COPH -9 o] 5-Zo] EAZH 02 r4stATHp(.05, p{.01, p{.001).

[ZZ] flol8E +E 2H & Uehd Zil= o233t 2o AA, JojgiE FE 28 & drgE229] &8 B2 a3t

7} epgtt 4, glolglE +E 28 3 1 egAol A a3t yeRgth

780]
gojeke HE, 2HE ZAYL, BgR

Korean Journal of Sport Science 2022, 33(1), 033-040 https://doi.org/10.24985/kjss.2022.33.1.33


https://doi.org/10.24985/kjss.2022.33.1.33

