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S1-1. &9 AM Keyword

O ZM ALO|E: http://www.sciencedirect.com/

0 Keyword
> &Zh motion, movement, posture
> =M £7H: analysis, capturing, measurement
> 7} XM & appliance, product

> At&7d: usability, workload, comfort

o 0 10 Uy M Foom S G0 (6 W 2 Mg Gl 0 Unty 3 Tekorid - o 1. Ui oo Ly 3 0 sty 308 Tt - Tog 0 Uity 3 U8 Rl - O @ MASIAY WEICH 0 o M Krowinde Contr - 5 WORE WEI 3 50k @ BADS WS B D Owem

ScienceDirect Journals  Books Regis!

Search for peer-reviewed journals, articles, book chapters and open access content.

Keywords Author name Journalibook title Voiume Issve Pages E

Advanced search
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S1. Keywords Z2=2 &2t journal paper 444
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S1-1. 7| & ¢ &4M: Participants
X=X O Al OFS| A2 ol

O % 58 87 ol et LYot s 29

H H} EH Al A el
O marker tracking 282l A HAX == 15F 0|5}

O
A o e
# subiect A Gender
subjects e
: . Female Male
1 |Clamann et al 2012 10 23'5(%3:2'0 10 - * electrogoniometer
2 |Chang et al. 2004 15 30~50 12 12 - ® Falcon 240(Motion Analysis Corp., USA)
3 |Hansson et al 2009 686 Adult 523 163 - * electrogoniometer
4 |Hansson et al 2010 713 Adult 548 165 - = electrogoniometer
5 |Moffet et al. 2002 8 21~-31 4 4 = 164~182 * electrogoniometer
6 [Moore et al. 2014 9 26.8(SD=5.8) - 9 = 174.1(SD =6.6) ® VICON system
7 |Akesson et al. 2005 12 20~32 12 - ® electrogoniometer
8 |Roh et al. 2018 10 27.7(SD=1.5) = = = 175.6(SD=4.3) = Osprey(Motion Analysis Corp., USA)
| Marker tracking & '8& 0|83t HF9| £OJX} 4= < 159 |
Eg3dizta . p
rgonomic Design
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b
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S1-1. 7|& &9 &M Measures

Q electrogoniometer: 571(62.5%), marker tracking: 371(37.5%)

sz |:|:I— 2-‘-|_|_7:|o
O marker tracking: 32 7}tX| measure& =78 motion tracking= ot= 8%
Measures
Author(s)
1 |Clamann et al 2012 * electrogoniometer = Wrist
= Neck
= Shoulder
. ) * Elbow
2 [Chang et al. 2004 * Falcon 240(Motion Analysis Corp., USA) - Wrist
= Trunk
* Knee
3 |Hansson et al 2009 * electrogoniometer = Wrist
4 [Hansson et al 2010 * electrogoniometer = Wrist
5  [Moffet et al. 2002 * electrogoniometer = Wrist
* Elbow
6  [Moore et al. 2014 * VICON system = Shoulder
= Trunk
7  |Akesson et al 2005 * electrogoniometer © Head
’ * Wrist
. . = Trunk
8 |Roh etal. 2018 = Osprey(Motion Analysis Corp., USA) = Hand movement

ZEINGietn A
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Measures

No. Author(s) Year
speciality
1 [Clamann et al 2012 | ROHE 7HAE 53 2H £0|2 50| 22/7] = 53 = MZ =AM random
Mo R HAJ| M8t B . 25| = ®Z #Al random
2 [Chang et al. 2004 |, AR HAT| 4E AIE =X 33 = Task &% #=A{ random
3 [Hansson et al 2009 | = 437HX| YROIM ‘L SH= workload
4 [Hansson et al 2010 | = 437HX] YR OIA L d3t= workload
5 |Moffet et al. 2002 | LES 28 27HX| &0 typing ZHE
6 [Moore et al. 2014 | = 77HX| LRSHCRE FYE It = 33
7 |Akesson et al. 2005 | = KA LAEEQf (Machinery,Scaling, Auxiliary)
8 [Roh etal. 2018 | = 432 TO|A XTA EY = 33 * & &AM random

Zg3geta &
@ i35 11 O T

S1-1. 7| & 28 M. 2 2o HEH

O %582 =, 0, EE5X], &5, 52|, & etc.
U Task
v = Zl4:3~53
v Hh= &M random
Q =4 ZE: AgL2 SEH A ME AFE e R AR BAME

Joint Matian Claaner Fualue pualise
A B c D
Neck Flexion/e xte nsion 263 (SE:67) 266(7.1) 29R(82) 3158 (6.6) 203 0124
1 BEENE 38.8(53) 438600 367 (57 438 0005
Daasinnt meint msasttsmsiaitnt | on o o
Shouder 323 0032
. { . . 22 0103
173 0175
Elbow 474 (46" 344055 75 262(53) " 1848 <0.0001
Wrist 418(70) 424(68) 46.4(7.5) 475 (6.6) 193 0139
514 (500 509(53) 53.0(55) 461 (50) sz 0438
. h ' 430027 135 0273
Actual Natural Lower % by oo
466 (73) - 542i72) ™% (55 526 0004
product-use product-use 299 (5) #* 23763 "L 213054 9 309 0037
Right knes 258 (63) 20 290(75 0.47 0704
motion motion Lalt knee 368 (85) 37.1(6.4) 352 (7.0) 0.07 0976
Average MS icore 446 429 442 417
Average rank { thelawer, the better) 24 25 22 23
The number of the joint matians more than 3 3 3 a 2
B0E MS score
= Relatively high motion similarity (60%) were shated Superscript etiers indicate sgniicant dilferences a1 3 — 005: L< M < 1L
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U Instruction

1. Fa7| Qo] E27|1& AH85tA QT 7Pgsta A AAE 2 4 S5
2. AN HAT|IE AHESIH Hotst HA ZZ2 3(PL, PL - 5cm, PL -10cm)

O #=A: Random (47| Z&F Ito|= Z0|)
O BtE: 2= 531 & 5HM= 240X X 2))

AMH =M random G|A| M3 A8 Ext

‘ ‘ MAt2] HA SE task

ZgINgtta &
@ JrsER e 23 ) e

HA7| Q1ZtR St W7} MBS XHo| X}
o-l-7 |_I |_|' o |1 o7 =00 N
(ég'%“/m?ﬂ) (1677AZ le)
D II:II-7|- OI_I _?I;_I- 30%:' Size Korea 2010)'scata : 1 1 s éggzgg;;;
I
v M09 159, §4 159 '
e .
v &:20 ~ 500 o e
v BE7|FE o= MY 22EF 122t small(< 331 %ile),
medium(33' ~ 67t %ile), large(> 671 %ile) & tH(SizeKorea 214 E 7 data & X)
gg
7| Small Medium Large Small Medium Large =t
Xl (mm) <1686 1686~1742 21742 <1558 1558~1611 21611
=H Q¥ 5 5 5 5 5 5 30
2 g - - - - - - ]
EgIdieta )
@ NEEEEL 24 ¢ iy
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consent (5 min) reparation
. N (30min)
anthropometry(5 min) MxtE| Ha =X (30 min)
Exercise
4 5B Y
Y

a

v
9~  Gmn) :

Marker attachment (10 min)
v . _
Main experiment & survey [---==-- :
_______ A -60¢

Motion capture system
setting (10 min) -
v (60 min)

Debriefing

55|
. ‘ K2 Fa 25 fask

(5 min)

- 1Y 4" AMZh 1.0~ 15hrs
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Ly 7} =2 o=
47| AZtS oY Yok FHH UFE

= taskOi| Ciet S5

Pipe ZO[0f| I} 2 M S HE HEX|

No. HHTE 7|: cm 4T =0 cm OHO|ZE M= ol cm
MX EHE H2X

# R, WEE O, H2lg LN EleE 1Yl e -7l S8)2 5HY FHa.
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S1. &d 2t =KX

" =
I . Missing data .
Missing data = 2t <3 \ _»
Noise M| i s B
- Trial #1 o~ | Trial #1 o~ |
S2. Data normalization e N —— N
I Trial #2. | ! Trial#2 |
Curve fitting Trial#3 | » Trial#3 |
Data %ﬂ* T_rial #4 e \ Irial. #4 ) \
Time (sec) domain’ Cycle (%) domain
S3. Zt: 2XM(e.g., ZICHZL, X278
3ot} >
@ e 29 ) e Do

2M M- Comfortable ROMs

O Comfortable range of motion(CROM)= AIE& X7} S&F2 HoA & = U= HE

0 303 data®l £ S3He B Ztzo| Ak AAzto| BRY

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist X wrist y wrist z
8.64 -3.72 073 37.29 3047 -22.72 -4.26 -0.04 713

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist x wrist y wrist z
6.14 -6.28 0.62 -17.87 163 -43.32 -11.38 -7.19 312

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist x wrist y wrist z
9.49 -0.98 1.39 41.44 2119 -21.90 -241 3.59 18.04

Lower_M

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist x wrist y wrist z
497 -3.24 019 -33.60 9.53 -51.26 -13.42 -4.56 1311

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist x wrist y wrist z
9.18 -0.33 145 44.45 26,63 -2111 -1.46 241 22.50]

Trunk x Trunk y Trunk z shoulder x shoulder y elbow wrist x wrist y wrist z

341 -2.62 0.20 -28.62 10.29 -62.07 -15.01 -6.71 16.06




Actual
product-use
motion

Natural
product-use
motion

T = total time of actual product-use motion

O Al) 302=7F ®F AHE Al AtHARR2 AHE S5 240 QU AlZh 24201 B2

2 NE xjQARE 5T
O XAAHR SEI HAT| ALE 52| FAHE &4 (motion similarity, MS)
Q MS(%) = ~2x 100

where, T;, = time of actual product-use motion in the range of natural product-use motion

MS = 24/30 = 80%

Overlap

(b) Actual cleancr-use motion

o

(a) Natural cleaner-use motion

X Chang et al. (2017)
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A .I o |-_9_ =X __I.I. — __I_I_
O XA AME SEH 72 =CROM 712
i 21 | |. S 21 | |.7W- |.II o EX} © |. |.7|-A"'|.i SES ol

Q Pipe £0|7 Mz 40| EC BOtE 32 & RAIE7L Z4Ast=s d2=2 2
= = = = . = pipe 20| - AIK| 22|( Motion similarity)
A ® L 23 200 33 853 253 193 5L ¥ 152 >
2 23 T [ =3 16} L] EH =] =) 154 123 Ms210|eC) oA A2 =& o Alr ZhA
2 =] L [EF] 163 [ 759 4Ly =7 4Ly 13 [ET
A 7 W 310 pr =4 L7 %1 34 GE 143 71
[ 7% ™ v FE %3 700 EX 3 Er 165 73
2 P10 [ 121 157 17 o EX 318 R 183 [
2 5 B 777 51 3 w@d X a1 &1y 33, £
2 = 3 =4 13 EX &5 &3 EE & 33 EX
A P10 B 183 103 3 653 653 aq sa0] 263 33
3 P L [ET] 37 7 a0 23 7 EE 0 =3
0 = L 185 =1 23 aLE &7 7 & 73 121
g 71 L &5 0 1y 758 2 27 7] 73 10f
2 v [ 7 T BT 728 EE] g ET =7 169
3 % [ ] 4 3 720 £ 33 g 3 [
B 710 ™ [EE] 147 23 EX &7 308 X 1 3
g B B 157 153 FE GE 651 a4l 723 Fi 303 4
g B B 151 1 EX a4 a4 %1 6D EX 343
2 10 B 180 134 77 &5 24 24§ 553 =] 29 — frunk x — — Bl X st X Wil ——
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