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Modeling and statistical analysis of distribution parameters of random
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Abstract: In this paper, a modeling method of actual bending random bundled wire harness is proposed. Firstly,
based on image recognition technology, the three-dimensional coordinates of bending wire harness axis are
reconstructed by using two photos of actual wire harness in side view and top view; then the random bundled wire
harness is realized based on random transfer path method. Based on this modeling method, this paper analyzes the
statistical characteristics of distribution parameters of bending random wire harness by Monte Carlo simulation, and
finds that the variation trend of self inductance, mutual inductance and mutual capacitance along the line is consistent
with the variation trend of wire harness height, while the trend of self capacitance is opposite; the coefficient of
variation of self capacitance, self inductance and mutual inductance has negative correlation with wire harness height;
the bundling randomness is not obvious It will change the mean value of self inductance and self capacitance, but
reduce the mean value of mutual capacitance and mutual inductance.
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(b) top view photos and reconstruction effect
Fig. 1 Wiring harness photos and modeling drawings
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Fig.2 Squint photos and modeling drawings
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Fig. 4 Modeling effect picture of a group of bending random harness samples
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Fig. 5 The comparison between the results of distribution parameter calculation and commercial software in this paper
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Fig. 6 Modeling effect picture of a group of straight random harness samples
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Fig. 7 Variation of distribution parameters of bending non random wire harness along the line
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Fig. 8 Variation of distribution parameters of straight random wire harness along the line
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Fig. 9 Variation of distribution parameters of bending random wire harness along the line
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Fig. 10 The variation along the mean value of four kinds of harness distribution parameters
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