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Application of entropy weight-set pair analysis model in comprehensive

evaluation of train running performance
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Abstract;: The theory of set pair analysis is applied to the comprehensive evaluation of train running performance in
view of the uncertainty and randomness of data measurement of evaluation indexes in the evaluation of train running
performance of bridge crossing. Firstly, the connection degree between the measured data of the measuring point
and the evaluation index of train running was analyzed and then a preliminary classification, and a comprehensive
connection calculation on the measured data of the preliminary classification of the measuring point, were also
conducted in determining the train running level. The entropy value theory in information theory is introduced into
the evaluation model to determine the weight of each index, so that the weight distribution has a certain theoretical
basis. Finally, 6 sets of sample data of a vehicle passing through the bridge at different speeds were analyzed.
Compared with the traditional equal weight index evaluation method, the evaluation result of the set pair analysis
model based on entropy weight is more consistent with the reality, clearer and more accurate through the
programming calculation of MATLAB.
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Tab. 1 The measured value of the train crossing bridge behavior evaluation index
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1 0. 39 0.53 32.10 2.292 1. 148 2.35 2. 14

2 0.57 0.71 34. 30 1. 962 1. 343 2. 26 2. 37

3 0.72 0. 66 36. 26 2.556 1. 348 2.73 2.33

4 0. 60 0.70 34. 56 2.298 1. 510 2.61 2.91
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Tab. 2 The grading standards of the train crossing bridge behavior evaluation index
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Tab.3 The weight of the train crossing bridge behavior evaluation index
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Tab. 4 Evaluation results of the train crossing bridge behavior
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