%38 % %2 K& RFFROBAFF MO Vol. 38 No. 2
2018 43 A Journal of Chang'an University(Natural Science Edition) Mar. 2018

NEHES:1671-8879(2018)02-0112-08

— o 3 0 PR 2 5 T RN ) AR Y
o AR I Ty

R T

(R K2 R AE A2 2 hl i B R 3 U0 %, 0 Kb 410083)
W EAREEFTENBE T AFRRAAREXIN R RETATCRZEZZATRAMNMENE
WuAAEN TR, ATHAGCEFENATHEA T FEF &I & oI E A0 4
R VRABLE R TS BB S R LR S E R LR KT AT EE AL A 3 AT
oyem B LR E VRALE S EE RBLE L T LR R Bk 6g A KM AR B S IR G R BLEAE A e
BB BBy A EFTENFFE R B AR LA TS FF s e EEA, A
WA FTRABREAEATANE T MR E LR GFIE S RG M E R m3h ZEK A BP 49 2 K
By RBRNERITS R B L RBERIERGPERNE S LR, FREREAV EF L @
W ALEY v B AR S IR G R BLEAL G A R £ A v A B )G R ALE B AR UL 2 — UM AT, —
BOMERAHGE 0.8 VA LB - i B 6 BALSR B IR E A 80~100 Hz, SAF- 545k 1400 ALk &
REA 20~40 Hz, d EEF AL F S F 4 100 Hz A b, 98 5] 30 & T4 A 4 ) b L [ & A 49
AR B AL A BB R B E TR MG EAERX 0% L, B 5444 BPAY B M % 5 %
BANHEEHFE R G T D,
KEER A E LA 2 H BAE N vk 5 B R AL EIIEN ;A4 90 BP A 2 W &4k 1L
B 425 :U463. 853 XERERD A

A method of window motor detection based on psychological acoustic

quality and modulation frequency

Y1 Zi-kui, TAN Jian-ping
(State Key Laboratory of High Performance Complex Manufacturing, Central South University,
Changsha 410083, Hunan, China)

Abstract: In order to ensure the sound quality and performance of the window motor before
leaving the factory, the method of window motor detection based on the psychoacoustic
parameters and modulation frequency was put forward. Based on the traditional psychology
objective model of, the loudness, roughness and sharpness of the sound samples of the normal

motor and fault motor were calculated. The sharpness was calculated based on the modified
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model,and the correlation between the loudness, roughness, sharpness, corrected sharpness and
subjective perception of the normal motor and fault motor was analyzed through subjective and
objective evaluation experiments. The motor was divided into normal motor and abnormal noise
motor by using the loudness and corrected sharpness as feature vectors. On this basis, the
modulation frequency of physical parameters was added as the characteristic quantity to predict
the fault type of the vehicle window motor in order to diagnose the fault type of the abnormal
noise motor. Finally, the BP neural network classifier optimized by the additional momentum
method was constructed to classify the motor, and the optimized neural network classifier was
verified by experiments. The results show that there are obvious differences between the loudness
and the corrected sharpness of the normal motor and fault motor. The loudness and corrected
sharpness have good consistency with people’s subjective psychology, and the consistency
coefficient is more than 0. 8. The frequency of motor noise of carbon brush-commutator defect is
80 to 100 Hz, the motor noise of worm-gear defect is 20 to 40 Hz, while the noise of normal
motor is above 100 Hz. The modulation frequency can be used as the characteristic quantity to
detect the fault type of motor. The classification accuracy of the optimized neural network
classifier for vehicle window motor is more than 90%, and it has higher accuracy and less time
consumption compared with the traditional BP neural network classifier. 5 tabs, 10 figs, 20 refs.
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tive and objective evaluation; modulation frequency; optimization of BP neural network
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Fig. 1 Flow of classification and evaluation process of

window motor noise
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Fig. 2 Distributions of loudness
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Fig. 3 Distributions of roughness
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Fig.4 Distributions of sharp degree before correction
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Fig. 5 Comparisons of standard loudness of normal motor and
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116 ¥ERXFFROGAAFR

2018 #

3 EFIEMEBXRSH

VEFE 20 44 32 4 VT o [ 64T 32 0T A 3K
B ALFE 7T ALt 13 BRI N 21~23 ¥, T8
Wb 2 G 90 0 o I 4 AR Ay F AT MR P AR A rh
38 Hs s, Hrp 1~22 5 IEH
B, 23~38 5 i fE AL AL .
3.1 EWEMHSIKE
3.1.1  EMAFEHF ki

FOUPE e 0 W 4 o LR 7S 2 AT R Y
FUIEAZ A W] % W2 e R R . AR 4R SOk
C20 ] s A 3 5 1 3 SLPEA 7 3 B R0 U o ik
AT EPEANY . HAK L BR . © 8 37 F WA 1 S5
AR AP 2 AR B ey B2 AR B 88 VRLBE 2 3 MBS &
HE7 TR M S REAE 1 3 A W PE A 1 XS 4y

S DA i - 2 AR L A 50 ) T o] W 23 W L O A ST A
L) T SO 2 5 LA 55 - 22 RS SO Ry ] DB 40
1R VAT AR 27 I s O MR S AR A AL 3
i ] CoolEdit B 13 & 4 — m H AR AR B 10
ss @ 1 WU & s O R WT & SOt s R85 A 18 SO
Wi tE A s © % 2 WWr i s QVEH BT 45
F1 ERFENEXASEBE
Tab.1 Semantic segmentation and assignment of

subjective assessment

7 SO i) % -2 il
Gy | AEE £ e — e e
T A 52 L 2 1 0 —1 —2

3.1.2 E2FEIEFE I IEMNRE
W 2 - 232 P S AR A0 ) B 10T o) o SL L T 2 -1 Il
WS PEN SR & 7 s .

3r 3r 3
- % f AL .o o g L .. o
g | Cwman Y. 0. B[ -pmew ST 1 A
i ST ol e & et
R —1F **°. P = - 3 S &1l e, e ®
L PP .. B-1f. = N -t .
-3 . y y ' -2 . . y ' =3 : . . y
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
HAFS BEAF S B2
(a) WIE-FAE X (b) SR H-UT 1 7 X (c) 18 751 W 78 .
BT W

Fig. 7 Subjective evaluation results
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Tab.2 Frequency ranges of different types motor noise
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