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Steel material detection based on sound signal
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Abstract : In the machining process of iron tower, the angle steel needs to be operated through clamping, punching, shearing,
etc, and different material produces different sound, so it is advised to use sound signal to detect steel materials Q235 and
Q345. Experiment system is constructed by using the sound sensor and signal acquisition system, so the continuous sound sig-
nal is acquired, and the sound wave of single punching cycle is exacted for the follow-up judgement. For the sound signal in one
cycle, MFCC(Mel Frequency Cepstrum Coefficient) parameters are extracted as characteristic parameters, and the distances
between the being measured template and the two standard templates of Q235 and Q345 are computed by the DTW (Dynamic
Time Warping) method. As a result, which distance is smaller determines the template. In the experiment, two sets of sam-
ples for four kinds of angle steels are acquired, respectively, which proves the validity of the method for steel material detec-

tion.
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Fig. 3 Test system diagram
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Fig. 4 Time-domain waveform of sound signal
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Fig.5 Single cycle time-domain waveform of Q235” s sound signal
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Fig. 6 Single cycle time-domain waveform of Q345’s sound signal
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A1 ABF63X5 ey M REF HAFEBM DTW EEIEH (X10°/mV) Iy & R
Tab.1 Matching on test signal and standard template based on DTW distance of model 63 X5

Q235 Q345 Q345 Q235
e BA1 A 2 BEA 3 A 4 A5 A 1 HA 2 HA 3 HEA 4 A 5>
Q235 FRUEREMR 6. 36 6.12 5.61 6. 60 5.78 6.14 6.08 6.98 7.43 7.32
Q345 FRUEREMR 7.58 7.91 6.67 7.44 7.37 4.58 5.61 6.02 6.17 6.38
AR Q235 Q345
k2 AF80X6 aymiX{EF HAFARK DTW EHFE H (X10°/mV?) a4 R
Tab.2 Matching on test signal and standard template of based on DTW distance model 80 X 6
Q235 Q345
Btk
BA L BA 2 BA S A 4 BAS BA L B4 2 BA 3 A 4 BAS
Q235 FREREART 7.33 7.17 7.74 6.77 6.99 8.02 8.70 7.75 8.06 8.56
Q345 FREREART 8.69 8.76 8.23 8.33 8.03 7.74 7.85 2.85 6.89 7.77
PR Q235 Q345
%3 AF 100X7 4 XAF 5 H5ARAER DTW REFE H (X10°/mV) st 4 R
Tab. 3 Matching on test signal and standard template of based on DTW distance model 100 X7
Q235 Q345
BiAR
A1 BA 2 BEA 3 A 4 BEA S A1 A 2 A3 HA 4 A S
Q235 FRUEFR 8.81 6.91 8.02 7.45 7.53 7.98 7.20 7.46 8.56 7.84
Q345 FRUEF R 10. 6 8. 84 9.93 7.99 8.97 6.03 3.72 4. 87 5.94 5.32

S E Q235 Q345
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Tab.4 Matching on test signal and standard template based on DTW distance of model 90X 8

Q235 Q345
e BEAL MR 2 S HARS BEAR4 FEA 5 BEAL MR 2 S HARS A4 FEA 5
Q235 FRfERidR  8.03 5.37 7.91 9.95 8.57 8.63 8.60 8.01 8.54 8.27
Q345 FRERiIdR 101 10.3 11.0 10.6 10.8 7.18 6.90 7.15 7.52 7.33
PR 55 Q235 Q345
5 & i&

A2 3CET X BRIE I Tad 2 R R SE PR R MR FE i T = N A A, RRENAHE S50
MFCC 24, il DTW B3k, 7T LUEF KA R RS 59 Q235 F Q345 Piffb A M. TERERFSERS,
7 A RS LB AR BE b L X B AL B, DL G M P X5 5 B T4 R B L 7E R DTW 7 6 #E 4T IR 3 B, B
R BG B )R BEAR 2208 K T ) & S EOMIEZE BT R R A R AR o« TR T A7 AR, 7 vk R 5 T 8 s X
B — R A WHEAT PR, BRASR R , TR RGEE S T 78 B35 0 ot 72 A DX A0 40 b TR ) R X k0 ) 4
P SRR

S % Lk /References:

(1] frdihs, B0, T A SR, KB & A 551 i A B B fR 4 3 & i e 9 (0. 4% 3l 5wl , 2010, 29(1) - 77-80.
HE Minjuan, LIANG Feng, MA Renle. Shaking table test for a super high steel TV tower[J]. Journal of Vibration and Shock, 2010, 29
(1) :77-80.

(2] HOOL, M7k, 2F MFCC Al SVM R 3635 A4 B P LT ], R KR35, 2009,32(7) . 770-774,
XIAO Hanguang, HE Wei. Gender recognition of speakers based on MFCC and SVM[J]. Chinese Journal of Chongqing University,
2009,32(7):770-774.

(3] MR, EJIf,BRA, 5. T BRASF 5 ksl s e A s is Wi 1. 23h . 0L 5217, 2009,29(2) : 137-140.
TIAN Hao, TANG Liwei, CHEN Hong, et al. Fault diagnosis of gearbox by using transient acoustic signal and order cepstrum[]].
Journal of Vibration, Measurement & Diagnosis, 2009, 29(2):137-140.

(4] WM, BRAA X4 500 kV % Ay 2R B PR B4 45 A28 T8 44 A 9 B R 8043 (). g W 75,2009, 29 (4) : 18-22.
FAN Binbin, CHEN Hongdong, LIU Chun. Material test of cross arm of 500 kV transmission line tower[J]. Hunan Electric Power,
2009, 29(4):18-22.

(51 X, K& AT, %, BTFRIRE SR ER EEMD /3] 440 K8 55 75 & I 00wk 52 0 7 2w g2 (7], % 3h 5 vk, 2013,32(24)
104-109.
LIU Fang, SHEN Changging, HE Qingbo, et al. Wayside acoustic fault diagnosis for locomotive bearings based on doppler effect correc-
tion and EEMD method in time domain[J]. Journal of Vibration and Shock, 2013, 32(24):104-109.

(6] EZBL,RRM, KRN, 5. FTF SVM J5 i B 1E & W 75 HUARGS 9 43 28 07 1: (0. HUARER BE , 2014, 36(2) :179-182.
WANG Xianzhong, WU Fenglin, ZHANG Donghao, et al. Noisy fault classification of mechanical based on SVM back-end correction
[J]. Mechanical Strength, 2014, 36(2):179-182.

[7]  FEAM, B HF MFCC S8 M VQ M #LEE A A RELT]. XA R, 2006,27(6) : 2253-2255.
WANG Wei, DENG Huiwen. Speaker recognition system using MFCC features and vector quantization[J]. Chinese Journal of Scientific
Instrument, 2006,27(6) :2253-2255.

(8] #He%%, M. #F it MFCC iy 5 W75 & RN T]. BRI R¥%ERCAE RPN ,2012,29(2) :52-57.
HE Lingling, ZHOU Yuan. Abnormal audio recognition algorithm based on improved MFCC[J]. ] Chongqing Technol Business Univ
(Nat Sci Ed),2012,29(2) :52-57.

(9] Eid. 55 YU SRR AE SR U B B 2 e SE B D, P54« PEL K 2%, 2008.
HUI Bo. The Research of Feature Extraction Algorithm for Speech Recognition and the Realization[ D]. Xi’an: Northwestern Universi-
ty,2008.

[10] BRE,JE &R, X%, %, B ERAESE MFCC g3 IR R LT 1. R ROl K% 24 4 (A AR IR 5 2009, 35(1) : 106-107.
CHEN Yong, QU Zhiyi, LIU Ying, et al. The extraction and application of phonetic characteristic parameter MFCC[J]. Journal of
Hunan Agricultural University(Natural Sciences) ,2009,35(1) :106-107.



282 o BBk % E i 2016 4F

(117 Bige, 2= pr. A Y0 BRR I — (85 R A0 5 2875 3 U3 LT . d F3%41 , 2013, 41(2) : 295-300.
YAN Xin, LI Ying. Anti-noise power normalized cepstral coefficients in bird sounds recognition[J]. Acta Electronica Sinica, 2013, 41
(2):295-300.

[12] COWING M, SITTER R. Comparison of techniques for environmental sound recognition[J]. Pattern Recognition Letters, 2003, 22
(15) :2895-2907.

[13] WeWeik. 3138 5 R OUA & FAAE D FE (D, Jbat - Jb o Tk K%, 2014,
YAO Xiaoxin. Research on Sound Characteristics of Environmental AbnormalitiesTD]. Beijing: North China University,2014.

(147 xHEH AL — e, 5 F iR 5 o DTW FHAE VG BT i Bk BB AT 0], b R 2224 CH AR » 2006,27(1) :37-40.
LIU Changming, REN Yifeng. A research on improving the algorithm for DTW feature -matching in speech recognition[]J]. Journal of
North University of China (Natural Science),2006,27(1) :37-40.

[15] BRaL7. BTEF IR RGP DTW BB Buf SR BT OB HL1E B ,2006,22(2) : 267-269.
CHEN Liwan. Discussion of DTW programming improved way on speech recognition[J]. Microcomputer Information, 2006, 22
(2):267-269.

[16] A #&. #T DTW WiEE LB H REM R 5 LT ERREZRCHRBENMD ,2002,7(2) :104-108.
WAN Chun. Research and application of DTW-based speech recognition[J]. Journal of Jimei University (Natural Science) ,2002,7(2) :
104-108.

(177 3c%, B E. 7 & R B0+ DTW B akdu O (1] ot HleE &, 2010,26(7) . 195-197.
WEN Han, HUANG Guoshun. A research on improving DTW in speech recognition[J]. Microcomputer Information, 2010, 26 (7)
195-197.

(187 =AM, X M. 7 DG BE U S8 M WA 5 2R LT . o [ F2 R 25 22 4 CH AR B2 10D 5 2007, 14(1) £ 20-25.
GUO Ligang, ZHAO Fan. Research and practice of sound match recognition algorithm[J]. Journal of Communication University of China
(Science and Technology) , 2007, 14(1):20-25.

[19] sk, BT Matlab B35 i K0 SE B0 72 [T, W VL RFBE 25 B 2 i, 2007, 19(3) : 197-201.
ZHANG Zhenyu. Experimental study on speech endpoint detection based on Matlab[J]. Journal of Zhejiang University of Science and
Technology, 2007, 19(3):197-201.

[20] 4R, RE L, 25 A R 2T BB BH F PN RGBT IR TR 22248 (A ARPBHEMD ,2011,25(1) : 101-103.
LI Zhenguo, SONG Jijiang, LI Yueran. Design of audio-recognition system based on virtual instrument[J]. Journal of Shandong
University of Technology (Natural Science Edition), 2011,25(1):101-103.

[21] S, 3T B U AR B R 4B 5 AT REEWT R 5 B3t (D], Jbt . AL R %, 2012,
HAN Qi. The Research and Design of Date Acquisition and Analysis System[D]. Beijing: Beijing Jiaotong University,2012.

(227 3. 35 a0 K HAE Matlab sy SEBRLT]. SR ALY, 2005(8) - 25-26.
LIU Yu. Voice activity detection and its implementation in Matlab[J]. Computer Age,2005(8) :25-26.



	63
	64
	65
	66
	67
	68
	69
	70

