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Abstract: This paper presents a new method of Rub & Buzz detection for loudspeakers based on Short-Time Fourier
Transform(STFT), which is performed as follows: Firstly, the one-dimensional sound signal, which is stimulated by a
swept sinusoidal signal, is changed into a two-dimensional time-frequency map; Secondly, the time-frequency map is
divided into several segments according to the irregular signals' (Rub & Buzz) characteristics and the corresponding
matrix is extracted in each segment; Thirdly, the distances between each matrix and each standard matrix which is ex-
tracted from Golden Units are calculated. By comparing the distances with a certain threshold, the tested loudspeaker
can be identified whether PASS or FAIL. The experimental results show that this method is simple and effective, and has
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some practical value in the on-line QC quality control.

Key words: loudspeaker; irregular signals; short-time Fourier transform; time-frequency map

0 5l &

Y AR AR R I — A 2 AR N T
W, BRI IE 524U 5 F 47 75 4 (K Uil
o TR BN R 75 2 i A (10 75 5 R
Wiz 7 s e A AE S 5 A RN 27 A 1)
SRR OB ST BN T 1 7 IR AT
FE— Lo, FLRMUAI K 25 RS B W R4
Ko fERe. MR, NS VER) SRR N R
fUseu AR L, BIAER [R] — A Wr& Baot Al — Hdg
i I R AN A R, e DADRALE S I 445 SR 1 —
k.

JiAh, I o W ST S R ST

Ygis B #A: 2013-10-23; 1&[E] H#3: 2014-01-22

EH R 2200(1989—), B, LA, Wi-LwrA:, W7 A
HAR.

BIEE: 225, E-mail: feishastop@gmail.com

MERGEIE N, e SRR g R, K
b, HL A T B AR SR F A T A SR U T T
P E A R AR S

IESZFVIE 5 WUl T 137 75 45 75w AR 5 2
APrRafs ', HAE LRI AR . fES I
AR 4 I AN 0 PR 5 (R 24, 1 e I .
H1IH-75 4 (Short-Time Fourier Transform, STFT) & —
Tl A 20 b PP R A 5 i e,

bl p = PRNES TP B BE R ol kN UL ISRV 85
SEANWT,  H P AN Z A A P RN R AR R
p e BB g g SR A I L A A B 4 7
R A S IR IS AR, SRS DA A R 1) 7 200
TR N IR LUK FEAE, IRl BU a4 75 s 1)
K P T} {5 8 4 PR 0 K R T S (R) (9 B R
XS AT BB 4 7 2 U AT 0 Hr . FA R
() A% R ) R I L P AR R A5 4 75 4% 7 W A
(RSB, AH USRI AR L ey I i e F AR b



146 PR

R

2014 F

ke T G T AR S ™ o o AR UK
{8 FL AR 3 5 N T AR W 28X PR A g, T8
Iob B TS N 2R A SR SRAT T R W 47 7 2% 2
TAEAE SR SIS, 7R BR BN HER, (H
TR E R . Manuel Davy 2548 il i 2 v i
IS WU P A, X R ) A S AT R A
I ok Sfe 43 380 7 0 WA 5 R A, AR i I
Bl B IR R AIE 1) O U1 5 55 2 A R o (R R E 1)
=2 [H] ) Kolmogorov 25, FERZIE 515 e 1
I IBRBEAT EL, AT T #2075 8 15 e S
IR TR T R R AR e, (H IR 4
A7 7 A e A S IR NS SR AT ) I A P kg
RN 3T o

AN G5 75 A i IR SO0 B RN AR
LA P SR A ) B A — 20 A, DU S
A S RO () I

1 s i e

s NS s w s
R de . PRI Sy s, A
SCHEERTN Y iz i sl e 7 s o

P EA R e A S I T i DA R BT
Kz Ak, Bt 1) AP i dE T EMARE KR
Bl 145 7 DUl R S 5 AR K ) LB 7
IS, 500 g o T 5 P B AN Rl S B
(K 1(a)), BT IRCH AR IR S B IR
YUa R AT BT AR 1) Buzz & (B (b)), HITFEIA
LA 5 (051 4 3 B05 Rl K i i 32 30 Al Ak 77
PRI = A AT 2 (B 1(c)),  BABAE R [
R A P RE T I DR RE T e o 258 2 ol ) 2 Pl il
P LR BT A e () 1(d))

T

(@) #WlH (b) Buzz &
(c) #14k+ (d) fEir

K1 7 e S R B LB R
Fig.1 The physical mechanism which causes loudspeaker‘s Rub &
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Fig.2 Frequency response curves of PASS and FAIL Units
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Fig.3 Properties of human auditory system
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Fig.4 The frequency change of continuous logarithmic sweep signal
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Fig.5 The schematic diagram of partitioning the time-frequency map
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Fig.6 The flowchart of Rub & Buzz detection
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Fig.7 The diagram of Rub & Buzz detection system
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Fig.9 The Rub & Buzz curve of the typical samples and their threshold
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Table 1 The detection results of micro speakers

L A <

O e TR R Wl P S
= 109 140 20 7.63 19 8.03
= 98 151 6 2.41 16 6.43

LR, SRARGOEN LA 75 45 1
ITT LT A=A sl s 40 (W DR il
WHA S 1106 MIAGRFER, ARG
RrA e oy B A 52 4, AR EIH 1044 4,
AR T ZEvh, ko™ w1 SE bR AN & 1% R L
3%, NI, FIPALTEA RGN IRER L0 0.14%.

EAR U2 1 TP AIR R 6 AN KL A A
)R BRI R 52 AN A B
o SN & HI R AE IR ATAA AT, AT, T
PUAEAS R G IE A o

5 4 1©
AR L X ST 375 75 5 5 S A o

TR I AL AR I S AR 5 R AR
PTAH7 75 e 7 W AR 5 A O R, JFAR

Yo S R KON AT BRI E R
LT ATHE &, GaFER NSRRI R
SE A BT TBRAENS 422 75 0 15 A7 A 1 BB TP
ORI . SIS N T Ak
6 45 SRR, Frgh il R R SR A T AN T
W IRy 5 R (R R 2 4 P i

2 % X M

[1] K2R, 775 SalE K Sl 2 (7). A BER, 2000(8): 31-
33.

ZHANG Zailong. Rub and buzz detection and fault analysis[J].
Audio Engineering, 2000(8): 31-33.

[2] FE@AE. JURPIS AT VA I LU S R I [T]. R BR A B A4 4R,
2007, 4(4): 312-316.

DONG Jianhua. A comparison of time-frequency analysis me-
thods and their applications[J]. Chinese Journal of Engineering
Geophysics, 2007, 4(4): 312-316.

[8] JFEFE. TR SR RS WO AR ] AR S
+THE, 2007(86): 45-48.

LU Xuejun. Research of loudspeaker fault diagnosis method based
on signal processing[J]. Acoustics and Electronics Engineering,
2007(86): 45-48.

[4]  TAEE LTINS AT 95 75 G i RS W 7 (D). R R
TERHERAE, 2007,

YU Demin. Loudspeaker fault diagnosis method based on
time-frequency transform of acoustic signal [D]. Tianjin: Tianjin
University of Science & Technology, 2007.

[6] LA, —FhHT w0 At S 09 75 38 7 5 i e 2 W g 12
[]. REFHEORAE 24, 2010, 25(6): 46-49.

WANG Hongxing. A diagnosis method for loudspeaker sound
fault based on the higer-order frequency energy[J]. Journal of
Tianjin University of Science & Technology, 2010, 25(6): 46-49.

[6] EREMR. HeTINIRSHT R4 75 SR e LA M AR 5 [D). Rt
REFHRAE, 2008.

WANG Sijun. Research on the fault-detection method based on the
time frequency analysis for the loudspeakers[D]. Tianjin: Tianjin
University of Science & Technology, 2008.

[71 Manuel Davy, Doncarli Christian. A new nonstationary test pro-
cedure for improved loudspeaker fault detection[J]. Journal of the
Audio Engineering Society, 2002, 50(6): 458-469.

[8] Klippel W. Can an instrument compete with a human ear at
end-of-line testing[R]. University of Technology Dresden, 2009.

[9] Klippel W.Loudspeaker Nonlinearities Causes, Parameters, Symp-
toms[J]. Audio Eng. Soc., 2006, 54(10): 901-939.

[10] Pascal Brunet, Evan Chakroff, Steve Temme. Loose particle detec-
tion in loudspeakers[C]// Audio Engineering Society Convention
Paper, 2003.

[11] Temme S, Brunet P. Practical measurement of loudspeaker distor-
tion using a simplified auditory perceptual model[C]/ Audio En-
gineering Society Convention Paper, 2009.

[12] BHE L. g b B S5 IM]. ARE%E, B i IR
KA B RRAE, 1998.

Cohen L. Time-Frequency Analysis: theory and applications[M].
BAI Juxian, trans. Xi'an: Xi'an Jiaotong University Press, 1998.

[13] Zhong J. Time-frequency representation based on an adaptive
short-time fourier transform[J]. IEEE Transactions on Signal
Processing, 2010, 58(10): 5118-5128.

[14] Farina A. Simultaneous measurement of impulse response and
distortion with a swept-sine technique[C]// Audio Engineering So-
ciety Convention Paper, 2000.

[15] 226, RO, WA, A5, JE TR I LA R 4 7 2 e
HRM 5% IE, CN201310428075.5[P]. 2013-09-18.

LI Hongbin, WEN Zhoubin, XU Chulin, et al. A method for de-
tecting rub and buzz defects of loudspeaker based on STFT: China.
CN201310428075.5[P]. 2013-09-18.



