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(Prediction model of whole-body postural discomfort for automobile assembly tasks)
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Part 1 Part 1I
General Postural classification Assessment procedure
scheme (body-joint stress level) (postural stress)
Existing Ordinal scale based on literature Postural stress based on expert opinion
methods
Proposed Ratio scale based on body joint Whole-body discomfort based on
method discomfort prediction model such as linear regression

792



A

o

stat Zstsl/et=Z Jntetal 2002
(KAIST) 20024 5& 3

Jle=d o
2 AHold #EARE IFFAA
o7 3t ZPAANE BE3}
Ealm, AN Fae HHAAE
utel AoystA "k gAY Fate 4 @
Qo o] AME FHags T el HF3
A2 A" 4 ded, 7|£9 7Y F o
FolAut o]z T2 F3 BFrt AA
AAIE L 2tk &3, olF 7I1HEL AE7HY
F32 ddol o HAAAE FHHL A
of A/ ZAZ} v g Aoz JEVL
At} (Genaidy et al, 1994; Juul-Kristensen
et al., 1997).

AAARA = AAS A BEHe AA
3l oa] Aojdrt. mEtA, dae ZAYgat
A F3te 2 #EY vFY A o F
stoll oz J3FS A Ho 7]EY dFA
Zr #Ado A el Rt AAle Rtel g
A G vxEAd gt BAA
2 HA Xska Yok

2 dTdAe AsA 2HEF e dESH
A FAAAE Uiz o] FAAAAe A
83 F3& Hrrstdeh 183, Chung et
al. (2001)°] AQtst 2z #EoA e EHE A
F& ol&3le AAe EdES 7 #4d9 &
U Aty BAR S B3, AdF3L
ZRYE dil9 AAARA RIS dF3}e B

a4e AL

L‘

&3

2. A4 "9

£ AFdAE AeA 2YITAHAA Bol
%“36}% 270 ZAAdAA st A A
Aol AEEy B3t Hriste 4¥9$
PaAct APoe =234 33L 3 P8R
B A4S d A 17H0] HAFARE

)\

Fostden, ojge B A, WA, AFL
Ztzt 22.6%1.14), 1730+ 35cm, 644+ 44kgo]
k.

290 £HY FYAAE AFRF 2YF
B9 S4e BN AAE wgoz 424 A
A7 AREQH (RAEE 5, 19989), F A

= Chung et al. (2001)e] Y ¥ 3 2‘}?37\}*1] ®
TTXJ]?%]C’ﬂ wel FHAHE 2 FR).

DaUREL FolW ANE 127 F4
3 & Ao =7l R F=E £AZ E

st 3l
3Rk T84 EUE Hrbe HdEgE
FAAd gy ol&=i Qe free-modulus
magnitude estimation 7]H& o]&3 4t

793

(Gescheider, 1985). Magnitude estimation 7|
He ol g3ivle] A HAPAEY vEdR
TEL #Es7l 9% dv] 2 Eo] neumeric
estimation™ line production 7]¥#-& o]-&3}9
FPHAJ 1799 FHAIAEL EF HE
AL 58S Bed o2 Yewoh
B A¥gL o AFA €I AR
NN FPEHJY. B JPFLE AFAe &
dolg A3ty AFA A ZF K-l A
Z9agol 7tsetes AAHUY. JL2AA
5L 7t AAERE AFA AFA =9 F99
A A 2 A4S BAEIGLeH, 743
A E 187 fFAET. BE AP ES
FZstg &Ao mEt AAE HIH o,
Zt AA Hrbwpek 379 FAS FHsta, vl 2
AlZE whok 168 o) FAE st
Free-modulus magnitude estimation 7]
e A3 F3 AEE ZF HAWG o E
l“\Ea n27] o TAH EAs s
t ZFgE oo @t} (Gescheider, 1985). &
AN E ZF JAEAEE g 7FES
2 3t g7 2 PHes 4 AREE X
EkRs e A

NV = (X / Maxi) X 100
where it subject number;

j: posture number;

NVj: normalized value of the ith
subject’s discomfort rating for the
jth posture;

Xii: rad datum of the ith subject’s
discomfort rating for the jth
posture;

Maxi: the ith subjects’s maximum
discomfort rating.
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Body part  Category Code Range (degree) Discomfort score

Arm Neutral N 0-45 (F), 0-20(E) 1
Moderate Elevation ME 45-90 3
Severe Elevation SE 90-135 5
Extreme Elevation EE >135 8
Extension E >20 5

Trunk Neutral N 0-30 (), 0-10 (E) 1
Moderate Flexion MF 30-60 4
Severe Flexion SF 60-90 7
Extension E >10 7
Lateral Bending/Rotation™ LBR >10 (LB) >25 (R) +5 (+1)

Legs Standing STD 0-30 1
Moderate knee flexion MKF 30-60 2
Severe knee flexion SKF 60-90 3
Squatting SQ >90 3
Sitting ST 0.5
Kneeling KNL 2
Unbalance or Awkward™ UA +1

Wrist Neutral N 0-25 (F, E) 1
Flexion F >25 3
Extension E >25 3

Neck Neutral N 0-20 (F), 0-25 (E) 1
Moderate Flexion MF 20-45 2
Severe Flexion SF >45 4
Extension E >25 4
Lateral Bending/Rotation™ LBR >20 +2 (+1)

*Discomfort scores for two wrists or arms are separately assessed and summed together. When two wrists or arms
are positioned in the neutral range, the discomfort score is 1.

**Adjusting factors: When these postures are adopted with other joint motions simultaneously, the discomfort score

for the complex posture is obtained by adding two scores. For example, in the neck and trunk, additional discomfort

score of 1 is added to it when either flexion or extension is adopted simultaneously with LBR.
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Shoulder Trunk Legs Wrist Neck

Discomfort 060" 010 022 0327 058
Shoulder 1 -0.36" -0.14 039" 039
Trunk 1 -006 -024 -0.11
Legs 1 -0.20 0.05
Wrist . . . 1 0.29
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Independent Estimated Maximum Normalized
variables coefficient  discomfort coefficients

scores

Intercept 6.32 - -
Shoulders 2.30 16 36.79
Trunk 1.90 13 24.69
Legs 5.86 4 23.45
Wrists 1.05 6 6.28
Neck 3.17 7 22.18
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