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A Study on the Determination of Membership Function for Manual
Materials Lifting
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ABSTRACT

Manual lifting, as a part of Manual Materials Handling Activities, is recognized by authorities in the
field of occupational health and safety as a major hazard to industrial workers.

The most important problem in applying fuzzy model of manual materials lifting is the decision of
membership functions on each approaches. . Biomechanical, Physiological, Psychophysical.

The primary objectives of this paper suggests to process deciding the most acceptable membership
functions for establishing permissible weights on manual lifting activities using fuzzy sets.
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Fig. 2 Graphical Representation of the Membership

Functions Used to Assess the Acceptbility
Measures of the Stresses
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Table 1 Summary of the changing parameters

Parameter Range .Step . of
1teration

b 300-500kg force 10kg

h 0.4-1.1 Vo, 0.1

k 0-2.0 0.2

r 0-5.0 0.5
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Ut}

B2 0.13], 331, 93], 1239 48 o 284
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Table 2 Results of membership functions combination(0, 1lifts/min)

minimum
COMBINATION B R H K hamming distance
EHE 420 0 0.5 0.2 | 0.0191941
EEE 420 0 0.6 0.2 0.0194115
EPE 420 0 0.6 0.2 0.0194115
HEH 420 0 0.4 0.2 0. 296062
HHH 420 2.5 0.5 0.2 0.0310343
HPH 420 0 0.6 0.2 0.0314142
EEH 320 1 0.4 0.4 0. 0335300
EHH 350 2.5 0.5 0.5 0. 0352773
EPH 350 0 0.6 0.5 0. 0357127
HPE 460 1.5 0.5 0.5 0. 0591060
HHE 460 0 0.6 0.5 0. 0591703
HEE 460 0 0.6 0.5 0. 0591703
PEP 460 0 0.4 0.2 0. 1303634
PHP 460 2 0.4 0.2 0. 1339987
PPP 460 5 0.4 0.2 0. 1397145
EPP 460 5 0.4 0.2 0. 2986838
EHP 460 0 0.6 0.2 0. 3518565
EEP 460 0 0.6 0.2 0. 3518565
PHE 460 0 0.4 0.2 0.4108179
PEE 460 0 0.4 0.2 0. 5058552
PPE 460 5 0.4 0.2 0. 5196888
HPP 460 5 0.4 0.2 0.5614375
HEP 460 0 0.6 0.2 0. 6325348
HHP 460 0 0.6 0.2 0.6325348
PHH 460 0 0.4 0.2 0. 7156989
PEH 460 0 0.4 0.2 0. 8107362
PPH 460 5 0.4 0.2 0. 8245699
Table 3 Results of membership functions combination(3 lifts/min)
COMBINATION B R H K b
amming distance

EEE 390 0 0.6 0.2 0.0188148
PPP 440 5 0.6 0.2 0.0216711
HEH 400 2 0.5 0.2 0. 0252329
EEH 320 0.5 0.6 0.5 0. 0289345
HEE 450 0 0.6 0.5 0. 0312550
HHH 400 0 0.6 0.2 0. 0334996
EHH 330 0 0.6 0.5 0. 0340301
EHE 420 0 0.6 0.5 0. 0481106
HHE 460 0 0.6 0.5 0. 0546691
PPH 360 5 0.4 0.5 0. 0590922
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COMBINATION B R H K L mmum
amming distance
HPH 320 0 0.6 0.2 0. 0598903
PPE 390 5 0.4 0.5 0. 0641509
PHH 460 0 0.4 0.2 0. 0735569
PEP 410 3.5 0.6 0.2 0.0743233
HPE 460 0 0:6 0.2 0. 0300901
PHE 460 0 0.5 0.3 0.0991422
EPE 320 0 0.6 0.2 0.1035778
PEE 460 0 0.4 0.2 0. 1077536
EPP 460 0 0.5 0.2 0.1227853
PHP 370 2 0.6 0.2 0. 1466832
HPP 460 0.5 0.4 0.2 0. 2072060
EPH 320 0 0.6 0.5 0. 2406048
PEH 460 0 0.4 0.5 0.2439170
EEP 460 0 0.6 0.2 0. 3531051
EHP 460 0 0.6 0.2 0. 5070192
HEP 460 0 0.6 0.2 0. 5288644
HHP 460 0 0.6 0.2 0.6311648
Table 4 Results of membership functions combination(9 lifts/min)
COMBINATION B R H K L mimmum
amming distance

EEE 410 3 0.5 0.2 0. 0165358
PPP 430 5 0.5 0.2 0. 0248926
EHH 320 0.5 0.5 0.4 0. 0318850
EEH 320 2 0.4 | 0.4 0.0324398
HEE 460 0 0.5 0.4 0. 0325270
HHH 440 0 0.4 0.2 0.0327380
HEH 38 | 1 0.5 0.5 0. 0338963
EHE 440 0 0.5 0.5 0.0384219
HHE 460 0 0.5 0.5 0. 0444835
PEP 350 0.5 0.5 0.2 0. 0493154
EPP 460 1 0.4 0.2 0.0517978
HPE 430 0o | o5 0.2 0.0534874
PHE 430 0.5 0.5 0.2 0.0563319
HPH 320 0 0.5 0.2 0. 0672947
PHP 320 2 0.5 0.2 0.1016093
EPE 320 0 0.5 0.2 0.1054914
PEE 460 0 0.4 0.2 0.1171766
HPP 460 3.5 0.4 0.2 0.1205924
PHH 460 0 0.4 0.2 0. 1413565
PPE 320 5 0.4 0.5 - 0.1816657
EPH 320 0 0.5 0.5 0.2783183
EEP 460 0 0.5 0.2 0. 2814234
PPH . 320 5 0.4 0.5 0.2831724
PEH 460 0 0.4 0.5 0. 3467535
HEP 460 0 0.5 0.2 0.391271

EHP 460 0 0.5 0.2 0. 4388666
HHP 460 0 0.5 0.2 0. 5149073
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Table 5 Results of membership functions combination{12 lifts/min)

mumum
COMBINATION B R H K hamming distance
EEE 390 1.5 0.5 0.2 0.0160411
PPP 410 5 0.5 0.2 0.0279293
HEH 370 1 0.5 0.5 0.0294833
HHH 390 0 0.5 0.2 0. 0296690
EHH 330 0 0.5 0.5 0. 0299904
EEH 320 3 0.4 0.4 0.0299978
HEE 440 0 0.5 0.4 0.0311796
EHE 440 0 0.5 0.5 0.0341116
HHE 460 0 0.5 0.5 0. 0394637
PHE 420 0 0.5 0.3 0.0477927
PEP 340 4 0.5 0.2 0. 0494439
EPP 460 2.5 0.5 0.2 - 0. 0504980
HPE 380 0 0.5 0.2 0. 0560729
PEE 460 0 0.4 0.2 0.0699338
HPP 460 4.5 0.5 0.2 0.0733476
PHH 460 0 0.4 0.2 0. 0808238
PHP 320 3.5 0.5 0.2 0. 1103904
PPE 320 5 0.4 0.5 0. 1237161
HPH 320 0 0.5 0.2 0. 1282092
EPE 320 0 0.5 0.2 0.1861527
PPH 320 5 0.4 0.5 0. 2326662
PEH 460 0 0.4 | 0.5 0. 2414078
EEP 460 0 0.5 0.2 0. 3007936
HEP 460 0 0.5 0.2 0. 3665598
EPH 320 0 0.5 0.2 0.4716213
EHP 460 0 0.5 0.2 0. 5060987
HHP 460 0 0.5 0.2 0.5447458
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