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An Automatic Voice Test Method of HMI for Train with Perceptual
Evaluation of Speech Quality

GAO Feng, ZHANG Hongwei
( Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001,China )

Abstract: During the train HMI speaker test, operator should judge the quality of voice by ear, which causes difference in HMI
voice quality test by the influence of environment nosie, HMI assembly, etc. It describes a automatic detection method which uses
microphone to sample the voice of HMI, and a PESQ algorithm is used to automatically detect and evaluate the voice from HMI.
Simulation results show that the PESQ score is consistent with the artificial subjective score, and the maximum deviation is 0.14,
which shows that the proposed method realizes the automatic evaluation of perceptual speech quality and ensures the consistency of
test.

Keywords: perceptual evaluation of speech quality(PESQ); automatic voice test; QoE(quality of experience); automatic
acquisition; uniformity
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Fig. 1 Block diagram of PESQ model
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Fig. 2 Flow chart of PESQ algorithm
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Fig. 3 3D image of the automatic test equipment for HMI
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Fig. 4 Block Diagram of the automatic test equipment for HMI
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Fig. 5 Block diagram of sound test module
WA S 2 R 4 LS A ALK
B AR R B4R A A R a L B R b5,
T 3 A e M O 2 B B A5 o 114 T 1 s A 1 K
i (1&16) .

H6 EAMNKTEHR
Fig. 6 Schematic diagram of pressure test
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Fig. 8 Waveforms comparison between NO.14 file and
standard file
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A3 3.354 3.348
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H#A5 3.361 3.358
A6 3.268 3.221
HAT 3.328 3.309
A8 3.311 3.209
A9 3.151 3.048
H#A 10 3.272 3.227
AL 3.373 3.375
A 12 3.461 3.500
HA 13 3.434 3.462
A 14 3.076 2.936
A 15 3.497 3.550
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