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ABSTRACT

A man model can be used as an effective tool to design ergomonically sound
products and workplaces, and subsequently evaluate them properly. For a man model to be
truly useful, it must be integrated with a posture prediction model which should be capable
of representing the human arm reach posture in the context of equipments and workspaces.
Since the human movement possesses redundant degrees of freedom, accurate
representation or prediction of human movement was known to be a difficult problem. To
solve this redundancy problem, the psychophysical cost function which represents the joint
discomfort was suggested, and it was shown that psychophysical cost function can predict
the arm reach posture accurately. But the joint discomfort that human feels at the joint can
not be predicted since the effects of external factors on the joint discomfort is not known. In
this study a psychophysical experiment using the magnitude estimation technique was
performed to evaluate the effects of external factors such as joint, joint angle and Perceived
Exertion Ratio on the joint discomfort. Resuits showed that the joint discomfort increased as
the Perceived Exertion Ratio increased, but the relation is not linear and was affected not
only by the joint but also by the joint angle for the same Perceived Exertion Ratio. The
interaction effect of the joint and the joint angle was also significant. From the results it is
needed to develope the cost function which can predict the joint discomfort considering the
joint, joint angle and external load.
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3. Joint Discomfort
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Aol ool A Fo 2] &= -8} (Extemal Load)ol] 8} 7] Stressi= F8fef o3t 2l
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4. Magnitude Estimation
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Magnitude Estimation 7] Ratio Scalingell HQ 3+ 27] 7|58 AA|5t= v}
(Modulus Method) 3 27] 7128 AA5kx] 41 Sexp7t A-4-87 7122 495k So17)
%4 (Free Modulus Method) o] 912,54, 21 3-2] 7% x|A] 9 o) o] of 3 7}7]Z0] 1A wape] B
7471 3 A 2)512) ot B AT BEE of YEbd h40] 9 ThZwislocki, 1983). whehA]
EAYelAE BV TE RS A8 $9 7152 ARSI G2 YUY 222 5)58
A 3t S0 T A E A2 7)Fo] st v|E WrlstEE 5= Free Modulus
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HAEATL W 2R Y AAE S FMe) Astod 7 MUY W 2
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T4 &7 4 Zt= 9 Perceived Exertion Ratio 9F 23 kol BAE To}st)
$lste] FAHEMANOVAIE AAlstglom, e B 20] Helstolnt

E2 AN 43
Source DF SS MS F P
Joint 1 8.585 8.585 62.34 0.000*
Angle 2 16.190 8.095 58.79 0.000*
Exertion Ratio 3 208.582 69.527 504.89 0.000*
Joint*Angle 2 1.443 0.721 5.24 0.013*
Joint*ER 3 0.644 0.215 1.56 0.225
Angle*ER 6 0.815 0.136 0.99 0.457
Joint* Angle*ER 6 1.745 0.291 2.11 0.089
Error 24 3.305 0.138
Total 47 241.310
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oap 7 Ee AFET Zio] B BB 128 AME AZ Y glek ol 2T DA Joint
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B oo o= TA Y z =9l ¥4 7}, Perceived Exertion Ratio7} A oA =7& &
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Exertion Ratio ©] 5317t 2ol Aujo| & o{7i7h BEA BT 21 3o o IA =7 AE W
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ntindezrel FAAE AR AT BRG] =ARE & olsetel =gel AR A
Zpgich.

2 aze A Algel L= 2HRS ALIAES AT AY B D
Perceived Exertion Ratio®) §H& 2 43h she 8 < o] 2 % A o] Zo) EFgEtA| sher, ¥



3} A ALA o] B sol| WS 9] 2] Rstol i WH-S-9| Al E aestar ¢ Z3stet A
gl AS NI F Y S YT A g ojoF AYY AAe ofFe] e T A
o2 Hoid

8. & <

= olTol A} Perccived Excrtion Ratio 2 A|A] 9 2] 1 -5el] thal] AA| A%ke] =7=
goge] Buel £7, DA AM L Fote) BEol ek ol¥ F S VXS Magninude
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