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The Development of a SVR-based Empirical Model for the
Effect of the Unbalanced Floor Height on MVC of Lifting Task
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Abstract : Low back pain is one of major issues in musculoskeletal diseases mainly caused by MMH (Manual Material Handling) tasks.
In Korea, the standards of NIOSH(National Institute for Occupational Safety and Health) Lift Equations in U. S. A. have been most
widely used. However, there is no standard in case the height of one feet is higher than that of another one. Moreover, since the standards
are developed in U. S. A., there are many limitations for the applicability of Korean workers. In this study, MVC(Maximum Voluntary
Contraction) for four postures are measured and an empirical model based on SVR(Support Vector Regression) is constructed.
Constructing SVR model, PSO(Particle Swarm Optimization) is employed to investigate the optimal parameters of SVR. The results
show that the performance of this empirical model is approximately accurate, even if the deviation of experimental values is large due to
the individual differences. This empirical model may contribute to establish the standards of MMH tasks in Korea.
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Fig. 1. Percentage of lower back pain due to behavior type
(@ Lifting, @ Carrying, @ Assembly, @ Pushing or Pulling,
® Test or Sale, ® Data Input, @ Other).
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Table 1. Anthropometric average and standard deviation data
for the subjects

Contents Value
Age 252 + 1.9

Weight(kg) 759 + 12.1

Height(cm) 175.6 = 4.7
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Table 2. Independent variables

. Distance between ankles
dirnce 0 cm S0 em
between floor heights
0 cm posture 1 posture 2
10 cm - posture 3
20 cm - posture 4
Table 3. Ideal state of NLE
Content Value
Vertical location 75 cm
Horizontal location 25 em
Vertical travel distance 0 cm
Asymmetry angle 0°
Lifting frequency 1 lifts / 10 min
Coupling type Good
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Fig. 3. The Normalized MVC experimental values, average and standard deviation of each posture,
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Table 4, The position axis according to each posture
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Position Posture 1 Posture 2 Posture 3 Posture 4
(d=0, h=0) (d=50, h=0) (d=50, h=10) (d=50, h=20)
Both hands (0, 0.5h+75) 0, 75) 0, 75) (0, 80) (0, 85)
Right foot (25-0.5d, h) (25, 0) 0, 0) (0, 10) (0, 20)
Left foot (25+0.5d, h) (25, 0) (50, 0) (50, 10) (50, 20)
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Fig. 4. The comparison between the predictive results of SVR and experimental values according to postures,
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Table 6, Predictive results of SVR

Posture Result
1 0.9995
2 0.8880
3 0.7595
4 0.6310
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