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Analysis of helicopter radiated signal based on MUSIC
spectrum estimation

LI Ling, DU Peng
(Scientific and Technology on Underwater Test and Control Laboratory, Dalian 116013, Liaoning, China)

Abstract: A method based on multiple signal classification(MUSIC)algorithm is proposed to process the helicopter ra-
diated acoustic signal with random noise under the condition of the assumption that is the signal and noise are mutually
uncorrelated. This paper introduces the MUSIC spectrum estimation method, and then uses the traditional method and
MUSIC algorithm to process the signals radiated by different types of helicopters. The results show that MUSIC spec-
trum estimation can suppress the noise, extrude the peak of spectrum to improve signal to noise ratio obviously and re-

flect the harmonic characteristics of helicopter acoustic signal accurately.
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Fig.2 Radiation noise of helicopter II

#iZE/Hz
(b) MUSIC #4347

K 3 1A ETHLEMESHE S MUSIC 15
Fig.3 FFT and MUSIC spectrums of helicopter IT

TS RSG5 AT H AR SRR, X E AE SR
PR ECHE AT RPEARL 3 P RARFAE AR AR ALE ) B L
HORBEAT 30T, K /INRF AR AR . PR ARFAAE 1) 2 501 ok
i, ARG MUSIC 3, R3] 78 hIHAE
s,
K 4 Xt TR ETYLE “ITEERN
300 m AIZAETR, ST CAT I TR Z SR B4 o e
FEHUE, XHBET FET AR MUSIC 573240 FRAS
FIMZE R . I MUSIC 57543 2 AT 0E B b Re a7
W 7 3] 32 i@ 38 () R R, R INAE 0~50 Hz
Z A B R IEZR 1S, W S R

0

-10

20t

H—{LIE{E/dB

301 ’

A

il ’4 “ L |
-500 50 100 150 200 250 300 350 400
R Mz

(a) HEGH T




502 A% B R 2017 4

0
0 3 45

- 10}

= 0l ) A ICHEET MUSIC )l TS AT Ve

= fl ’ A, HETTTRU T AT S EL L4t

g3m”¢,uﬂ 1N AT A0 AT, SISO AE . MG Sl

- EWTHLE B, SR MUSIC SR8 1L 1

40 (ML, GEAMRFE M WINT. (LREET MUSIC

0 50 100 150 200 250 300 350 400
ARz

(b) MUSIC #i53#7

Bl 4 TR EFHLFFTSMUSICIHE 18]
Fig4 FFT and MUSIC spectrums of the helicopter for salvation

O |

1/dB
=

A ]
8

0 5 10 15 20 25 30 35 40 45 50
#i%E/Hz

B 5 H TR EFNL MUSIC 1% El(0~50 Hz)
Fig.5 MUSIC spectrum of the helicopter for salvation(0~50 Hz)

M5 R RENE S BIAE P g (A B 3 A
SN R AN T, X AR A b 4 A
TIRBEIE R IEE 1= A — S S0 . EfRE
FIEEAMEEE BT 4 DML RIARMEZE SR,
MTTTERAS = 183 2 [ IR 3 ANSE IR A0 13 . I
FLAGZA 5 R e W 2L AT 4 AL,
SERT L, MUSIC 5% RENS A 2 AR AR SN R H

T3 A SR (R LU 5 5 LA R P A
FIROR, R TR, B
R SR HIE TR BN RS, o
B M F BB A AR S H

2 £ x W

[11 Michael J. Buckingham, Eric M. Giddens Propeller noise from a
light aircraft for low-frequency measurements of the speed of
sound in a marine sediment[J]. Journal of Computational Acous-
tics, 2002, 10(4): 445-464.

[21 AREEDS, & B, XRRAESCH T EFNLE G SRR ). s
2R, 2010, 32(3): 22-26.

XU Guifang, GAO Yong. The application of symmetric correla-
tion function in feature extraction of helicopter acoustic signal[J]
Journal of Detection & Control, 2010, 32(3): 22-26.

[3] Yoon Sang Ho, Kim Byungwook, Kim Young Soo. Helicopter
classification using time-frequency analysis[J]. Electronics Letters,
2003, 36(10): 1871-1872.

[4] Fk¥s, SE. 13 AR AT S SRR R ], 3
PEFRAE SHHE, 2008, 23(4): 476-480.

ZHANG Hao, GAO Yong. Application of one and half spectrum
estimation in feature extraction of helicopter acoustic signals[J].
Journal of Data Acquisition & Processing, 2008, 23(4): 476-480.

[51 BEA, skifide, XK EFPUREFBISHTD]. #1955,
1994(4): 10-15.

ZHU Longshi, ZHANG Qingtai, LIU Ziying. Theoretical analysis
on helicopter noise[J]. Guidance & Fuze, 1994(4) :10-15.



