*xx 5 41 4555 8 W]
Vol.41 No.8

2z b °F B oF R

Journal of Suihua University

2021 4~ 8 H
Aug . 2021

INEIREERS T SR EIM SR R R &

AERT XIGAE®

(L. zflp el UT R Be SRJETTZ k

x A 412

152061 ;2. AR b ATl

FAR 2 B

PV REE 163318)

OB BRGNS EREBNS TS AL R T R F S F N NS R R AT — Rk

HER, TR TIRERFZ RIS R EIRE A%, LA a7 R A 3

KA B FEEREES] A PCALA

EAFEFARM, ELDVIEW RS T4 LB R FR, SARERFEFTAE ATHE AT FRERNH R S
N —H, ZEIME RGRALR KAIAIE £ 4.13%, 0 F 7 B2 #%0.01dB,

KRR IRGE B 2R IR
HE %S THSY SCHRFRIRED : A

AR, [ IR T A P BT BUS T — R
W, R F A T BRI, ETH A
TDOAMFIEE T HE i H AR SRP-PHAT f4% 2 R TS )
I3, Ho SRP-PHAT J5i% H TDOA J7 5 BE A T L 38
Bio 1M GCC-PHAT Jy kiR 2 5/ LRI [ S AR, 7630 3
PA8E T L SRP-PHAT B B 344461, Al-Sheikh B74E A& 71
— KT 18 360 JE 437 £ 5 A U I 5 MIC [R5
W7 ARG KA T RN A B T3 % e 7 2
SRR SCE AR SRR XA e AR A e A T T X T
INVEHER RS FE R LTS i ARG 1R AR
F 10kHz 1F 50T 4 TR P VR (AT LBk i . Mohammad
Shukri Salman , Thomas Padois .Maximo Lk J Kober V T8-1012¢ A
PEH T — PRI RAE R A G 55 BT R Y o —

FEHT L EMECCC . I LIARYE GCC Tk e M

s B EA:2021-04-29

X EHS:2095-0438(2021)08-0152-04

it ) bR 7 B A TR 22, 5 B Bk SR AR R, ki
BT T8 X3 T MU ) I IR B = 463 38 0
FERENES . HE SRP-PHAT FE1E— Mt , BV A Eige K
RN TR TR KRS R g,
SERHET T ARSI Yook DIMI2AE AR T
— PR 2 S SR 2 TR N HE T SRP-PHAT f75 J
SENL. T TR AR SRR IR AR O B 2y 2 4L, 4R 3]
B A R RN B/ N AL, Rl D A N R
PRI E . 32 % BRI AT LUK IR B AR A AR, S AT L)
DRBRE MRS R A o A vh /N L
GO 5 BIAIEH AR ER A K& . Bao QIS K
R DX R/ IN ) ) S DS T AR S e DA
TN UK AT BEAE | FH MATLAB 3 JR 7R 75 8 7 1) 52 B ] g 43
A0 E o TR Y A T 8 AR (A B AR S 5

YEB I : AR (1990-), %0, A F e i A TR F e 20, b i K p 1 A 8 4 B8 00 1) 2 3 ) SRl i
BEEWMB: Kb A5 FHAIH L 4TE (2019Q0NQ-06) ; A Ak 7 i K F#F 58 A& A HEHF T B (YJSCX2016- 034NEPU) .

152



IRAEEIR G R R T IR % . bk — BRIV A R 5E
BRAARME T e S

— IMRERAERFEPHR S SR

PRIBEME T (5 TR 78 | IS £ 20 et
W S Wk shife 554 B 2 2 S AN R 28 3 3o 3 3 T
S WP B A R o AT BT A0 BE IR 4 D S0
7S 20 TR Rt 7 A S o AR
FEIE . P IRAR B A0 A B2, 55 R e 3R M 7 W B
AT B B PR G M I 75 P SR R B 7 T
a9 WA E A, HARA3 5] 5 MR T0 5
P ARHENERO A RS 2, AP WT SO T R 5 S 050, |
NI B 7 A5 5 SR AR R A 7 AN R A%, TR
SR —EER, HERINHXRFE R S50 5
DR A SEPRIEZ [ A 2 A S il 2 17 8 A B, 36 A
LA AR BT LIS, 1 % A EE AU A A 2R Bl s
THIE A E0R, LhoR5 N HWroE i 3 sz R T RE— 3. It
P IE 7 AR R MR IAL , Zeat U 45 I A5 A 75 R At
BUOS., OA A B.C.DAFZ RN L , HAFm h 2 n
BI1IR . ARGERH AT

SR iREE
11 =

wtinFls
ntnr |

citinFls
- ntinrs |
E-n '
A -q0.0
E =50

16000.

B 1 AR 48 O 57 2R Ml B i 4%

PRt s A s S AR 3l I 2K 7 R 5
1l , 2 SO HABRIE BUBH g3 e, P AR TC
fa SR RS U R Ao RS (L), Hr,
IR T R R L RO IR . A R TR
FERER Ly, B UEAL T E H R 37, B 8 5 5 U r AL B i 33
WA R L, (r) 2k R AR (12), R EL T A d
G, WL, (r)RERAR13), Y FEEA R m ke, I
SR S M TG T PR RER . TRTET X I R s DA S PR R 7R
—fH 8 05 i) 1B B % s U R AT PR R, ()
Rk AKX (14) . KA, D, R 677 R w4 5L
D,y = 101gR s R AR R, R, = 1,/1; 1 A4 J7 1) 1

SRR, BN Wim2; 1, KA FE 6 5T ERFESE , B W/m?,

L,(r)=L,(ry)— 20lg(r/r,) (1)
L (r)=L,—-20lg(r)-11 (2)
L,(r)=Ly-20lg(r)-8 (3)
L,(r),=Ly,—-20lg(r)+D,-11 (4)

= ETEMERARNESE RIS S
PHA RS

WA IR R 0T 5 BHR R G R AR LA, TN RE R 73
AR R AR TR ZS )2 O AR VR 20 A0 TRARRAE
BRI RS IR 2, BT RIUEREATRR S
P, T B0 AN IR . S — M {5 EOR T,
SR P BRI o AR ) 38 5 25 [ A s S 2 B e e £ L i
SO L SR 0 itk SN 3B e 1R vl bies
i, DAPE R A I S I E AL IS5 o 30 R M i s
) 7 o B0 AR R A e 75 £ R A A, 3 o 75 U A
PR MR (7 R B P R AR A R MR (R TR
PRI, R RIS EAR ) B0 £ AR BCR A X I
FEAR IR HEA T I B AT RO oA , B 75 R A B AR, 5
DU MR 5 VR BRI 1T, MR SRR TE TR BB A, 3 o
EARHIE LB (5 A
| wEeRRE | mEsEEs [ mEeuRE | mEsEEn

B2 BEEFEERHESTESIHIRS

HET M AR SRS (F IR AT S HHR R G
. HAC LabVIEW BRI KT 65 , dl i Rk 5
JXUREE 31| S BHXS P85 Mt e F) SR 1 s s 2 Bk 2 o XU 1)
SIS I 3, REER S B AL E EAHL, HEA LabVIEW
ARG . (R 2 1B A7 (5 IR 0 B R TR AR B
WA LA S AR HOR SE . R RELA R v
B R G0 R H STMB32 B LA %0 B TR Y T AR TR
OPA340 K585 UK #5122 SR (55 B 5 1A AL
) TCE 0 £ LB AL R, eI LB L 5 LR 4,

R e 2.8

B3 FHEETRESITHE B4 BRNmmRELYE

153



= SRR

WA ﬁmmmmm%*W§§WEV%%ﬁ
X 42% , 74558 Typed205 FTHP1001 , K4 BEAS I Fiy i
%E%ﬂﬁmmm5wm%ﬁﬁﬁﬁﬁﬁﬁxﬁ%ﬁ@o
PR A T 1000Hz S0 , 75 5 R 100dB. TiCE T A 7
D, PR 0.23m, BARGEMNAKHE S W 1.

F1 REWREIE
7 T
R Bl hmm) o' (mm) o (mm) & (mm)  d (mm) § (mm) 4 (mm)
*‘TﬂiB‘ﬁ 0068) (8062 (14246) (14246 (28062 (-14-2462) (1424)
PR m
00,2000 852 842 89 842 842 $39 842
oh=012 8] 831 839 £9 831 8.1 821

0b, =098 §3] 834 834 81.7 814 814 8.1
oag=121  §)] 82.6 814 81.1 814 826 82.8

TN
R Rl (mm) K (mm) K (mm) b (mm) b (mm b (mm) b (mm)
. LdB (0068) (432545 (05045) (-43.2549) (- 43 -25 45) (0-5045) (43.-25.45)
P Em

010, = 0.00 852 83.1 8.1 834 83.1 83.1 834
01b,=0.72 83.7 826 83.1 828 82.1 81.1 82.1
0.b, =098 83.1 83.0 814 814 80.7 814 817

0y = 121 82.1 81.1 80.7 80.4 81.1 8.1 82.1

ﬁﬁ KjMI]E‘ (mm) ¢ \(mm) ¢ (mm) o (mm) ¢ (mm) ¢ (mm) mm )
o {;g (0068; 6003) (0523 (305232) (60032 (-30-5232) (30 5232)
PRI m

0,0, = 0.00 85.2 82.1 81.7 82.1 82.1 81.7 82.1
01b, =072 8.7 814 826 82.6 81.7 811 80.7
01b, =0.98 83.1 82.1 82.1 80.7 80.0 804 81.1
106 = 1.21 82.1 81.1 80.7 80.0 80.7 814 81.7

MR RS WAL E RS WA 5. Bl 7 IR i (A
B AT AR FRAR R o A WAL T8 WA 3 s 7 R A
S R AR ES Robr B, P VR (o A R

% Bk,

FRRS ST SHRERMY SRS

E5 ARSI AE R EPHASRE
®2 REHESNE

FRTET Foeh eli AAEE A% WAl WRGE
HO0,S(m) 0S,(m) A(m) 8 (%) Ly(dB) Lg(dB) AL(dB)
0,0,=0.00 0,0,=0.00 0.00 0.00 100.0 100.1 0.1
0,b,=0.72 0,b,=0.73 (.01 1.39 100.0 99.3 -0.7
0,6, =098 06, =095 -0.03 3.06 100.0 99.0 -1.0
0,a6 =121 o0,a5=116 -0.05 4.13 100.0 98.8 -12

154

M. &t

S X PRI MR P AT 34 5 S W 5 ) A A3 A0
*%%%uﬁﬁhq&ﬁ%kUﬁMW%&*ﬁﬁbﬂﬁﬁ

PRI E T SHER RS, 194N HLA 7 AR IR
ﬂéﬂ@ﬂj SR BOY RS AT S, DL LabVIEW BT %
TGN SIS M 55 RS S B4y
BRI RS ALE E 2T RE— IR I, RS SRR %R
P35 2 55 8 7 i KR R 25 4.13% , W 42 7 0 40 R
0.01dB.,

S S

[1]Kim]J S, Jeong U C, Seo J H, et al. Noise reduction of dry
vacuum pump using the boundary element method to model
impeller blade passage frequency|J]. Applied Acoustics, 2015, 93
(jun.):51-64.

[2]E.Liu, S.Yan, S.Peng, L.Huang, Y.Jiang. Noise silencing
technology for manifold flow noise based on ANSYS fluent.
Journal of Natural Gas Science and Engineering. 2016, 29, 322~
328.

[3]Bing X , Ye S, Zhang J . Numerical and experimental
studies on housing optimization for noise reduction of an axial
piston pump - ScienceDirect[]J]. Applied Acoustics, 2016, 110:
43-52.

[4]Nico P, David P, Jens T , et al. TDoA-Based Outdoor
Positioning with Tracking Algorithm in a Public LoRa Network[J].
Wireless Communications and Mobile Computing, 2018, 18:1-9.

[S]Muhammad ~ Fadhil

comparison between steered response power and generalized

Auvandi, et al. Performance
cross correlation in microphone arrays for sound source
localization[J]. Arpn jounal of engineering and applied sciences,
2018, 13(9):3093-3100.

[6]Ran L , Kang M S, Kim B H ,
Localization Based on GCC-PHAT with Diffuseness Mask in
Noisy and Reverberant Environments|J]. IEEE Access, 2020, 8:
1-3.

[7]Al-Sheikh B, Elshebli A, Al-Assaf A, et al. Sound source

direction estimation in horizontal plane using microphone array

et al. Sound Source

[C)// Applied Electrical Engineering & Computing Technologies.
IEEE, 3-5 Dec. 2013,Amman, Jordan.



[8]Mohammad Shukri Salman, Alaa Eleyan, Bahaa Al-
Sheikh. Discrete wavelet transform recursive inverse algorithm
using second-order estimation of the autocorrelation matrix|J]
TELKOMNIKA (Telecommunication Computing Electronics and
Control)2020,18(6):3073-3079.

[9]Li P,Yan Y,Lin H.Numerical simulation and experimental
researches on the vibration - acoustic coupled property of an

aircraft model under strong reverberation noise[J]. Journal of

Vibration and Control, 2017, 23(17): 2757-2766.

[11] Yue K, Pengfei W, Fusheng Z, et al. Passive Acoustic
Source Localization at a Low Sampling Rate Based on a Five—
Element Cross Microphone Array|J]. Sensors, 2015, 15(6):13326-
13347.

[12]Yook D, Lee T, Cho Y. Fast Sound Source Localization
Using Two-Level Search Space Clustering[J]. IEEE Trans
Cybern, 2016, 46(1):20-26.

[13]Bao Q, Luan F, Yang J. Improving the accuracy of

heamforming method for moving acoustic source localization in

[10] Kober VI, Ruchay A N, Karnaukhov V N . Tracking far-field[C]//lmage and Signal Processing, BioMedical
Multiple Objects with Locally Adaptive Generalized Optimum — Engineering and Informatics (CISP-BMEI), 2017  10th
Correlation Filters|J]. Journal of Communications Technology and  International Congress on. IEEE, 2017:1-6.

Electronics, 2020, 65(6):716-724. [RE%iE BB

Research and Development of Virtual Instrument System for Environmental
Noise Source Analysis and Feature Identification

Qiao Jiale Liu Zhaoting* Liu Xianglou Meng Xiangbin Liu Sheng
(Northeast Petroleum University, Daqing,Heilongjiang 163318)

Abstract: Aiming at the single function of the traditional environmental noise monitoring and analysis
instrument, the design idea of the integration of continuous real-time monitoring of environmental noise and
synchronous time—frequency analysis is put forward, and a virtual instrument system for the analysis and
identification of environmental noise source features is developed. The detection front end adopts hemispherical
capacitive sound pressure sensor array, takes the PC machine and its own sound card as the hardware, through
the secondary development on the LabVIEW software platform, realizes the environment noise signal collection,
the parameter calculation, the time frequency analysis, the sound source type judgment multifunction integration.
The maximum relative error of the virtual instrument system is 4.13% and the sound level resolution is 0.01dB.

Key words: Environmental Noise;Source Feature Analysis;Virtual Instrument
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