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Fig.1 In-wheel motor test bench
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Tab.2 SWDI of different groups of parameters

M5 FHESHA  SWDI Dl DI,
1 P, P,P,P,  39.55 7.68 0.16
2 P\P,P,P;  43.74 7.68 0. 86
11 P, P,P;P;  45.97 7.68 0. 96
12 P,P,P;Py  44.39 7.68 0.53
70 P;PsP; Py 41.82 7.67 0.53
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v/ P, p, P; pP;
(km+ D DI DR/% DI DR/% DI DR/% DI DR/%
5 1.37 91.40 0.96 83.22 2.74 99.70 1.30 90.36
10 7.68 100.00 6.32 100.00 3.83 99.99 7.01 100.00
15 4.35 100.00 4.93 100.00 6.52 100.00 3.99 100.00
20 7.76 100.00 6.75 100.00 4.81 100.00 7.67 100.00
25 2.69 99.65 2.61 99.54 2.75 99.70 2.72 99.67
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Fig. 3 Unrolled mechanical fault diagnosis model of in-

wheel motor in two speed slice
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Tab. 4 The selection table of state transition probability distribution between two continuous speed slice of in-wheel motor running state
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Fig. 4 Flowchart of online mechanical fault diagnosis of in-

wheel motor
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Tab.5 The correspondence between speed and speed slice
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0~7.5 5
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Tab.6 In-wheel motor running state of different time slices
of samples
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Tab.7 Recognition rate of online mechanical fault diagnosis of in-wheel motor %
" i) A 1 I E] 5 2 MFIE) 3 i [] g 4 M) A 5
FEASS — 5, 5, 5, S, 5, S, 5, 5, 5,
1 99.99 0.01 99.99 0.01 100. 00 0 99. 98 0.02 98. 30 1.70
2 99.99 0.01 99. 95 0.05 100. 00 0 100. 00 0 96. 94 3.06
3 99. 82 0.01 99.78 0.22 100. 00 0 100. 00 0 21.06 78.94
4 100. 00 0 100. 00 0 100. 00 0 99. 98 0.02 28. 26 71.74
5 99.99 0.01 99.99 0.01 100. 00 0 0. 34 99. 66 0 100. 00
6 99.99 0.01 99. 95 0.05 100. 00 0 3.31 96. 69 0.01 99. 99
7 99. 82 0.18 99.78 0.22 85.93 14.07 0.07 99.93 0 100. 00
8 100. 00 0 100. 00 0 12. 89 87.11 0 100. 00 0 100. 00
9 17. 64 82. 36 0.04 99. 96 0 100. 00 0 100. 00 0.01 99. 99
10 78. 38 21.62 0. 04 99. 96 0 100. 00 0.01 99.99 0 100. 00
11 0 100. 00 0 100. 00 0 100. 00 0 100. 00 0 100. 00
12 0 100. 00 0 100. 00 0 100. 00 0.07 99.93 0 100. 00
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