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Abstract: In order to handle with the abnormal data of vehicle axle temperature, such as jump.,
deletion and noise, a monitoring method of vehicle axle temperature based on dynamic time
warping method was put forward to reduce the false alarm rate. The historical monitoring data
and historical statistical data were preprocessed by using exponential smoothing method. At the
training stage, the data were iterated to get the reference samples of different axle temperature
modes. The frame matching distance matrix was obtained by computing Euclidean distances of
data frames between real-time axle temperatures and reference samples. With the idea of dynamic
programming and backtracking, the cumulative distance matrix and dynamic time warping path
were calculated. The dynamic time warping distance was taken as the quantitative similarity index
of two time series to the corresponding axle temperature mode for the minimum dynamic time

warping distance, thus the axle temperature condition was achieved. Simulation result shows that
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when 1 000 test samples of axle temperature with the time ranges of 50 min to 300 min are

inputted in MATLAB, the maximum response time is less than 0. 4 s, there are 29 false matches,

and the false alarm rate is below 3%. The jump interferences of axle temperature are effectively

eliminated by processing the data using exponential smoothing method. The values and numbers

of axle temperature jumps are different, but the relative dynamic time warping distances are

invariable. Obviously., the method can meet the real-time and accuracy requirements of vehicle

axle temperature monitoring and reduces the false alarm rate. 3 tabs, 6 figs, 21 refs.
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Fig. 1 Condition monitoring process
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Fig. 2 Four test samples of train axle temperature
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Fig. 3 Dynamic time warping distances
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Tab.3 Dynamic time warping distances of different hopping sequences

Bk W i) LT R E BTG EWATF

AH : R R, R, R, R; Rs R; Ry
1 100 45 903.74 | 120 911.43 | 152 338.18 | 24 469.63 59 597.68 5 510. 25 4 556.73 15 754. 21
1 120 60 815.37 | 130 276.71 | 174 949.93 | 39 361.64 71 485. 81 6 837.90 6 433.47 31 111.72
1 150 73 216.59 | 151 777.93 | 198 434.99 | 47 909.77 78 991.18 13 021. 89 10 190. 35 34 724,11
2 120,160 73 072.61 | 146 268.66 | 201 435.11 | 50 413.05 85 579. 86 18 879. 06 15 631.63 40 725. 30
3 100,180,120 81 468.62 | 142 361.17 | 126 112.43 | 56 231.88 78 292.55 25 487.77 20 156. 89 43 422.98
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