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Location of Aircraft by Acoustic Method
By

Hidefumi KoBaTake, Yasushi Isuir and Juichi IGARASHI

Abstract: This paper describes the study on the measurement of the aircraft
positions at near distance applying a correlation technique to the aircraft noise.

The acoustic path difference between two microphones placed at an observation
point is determined from the peak of the cross-correlation function of the noise
signals obtained by those microphones, giving the elevation angle of the aircraft.
The elevation angles at two observation points determine the cross-point of the flight
path of the aircraft on the vertical plane including those two points.

The noise sources of the aircraft spread widely and the position of the center of
the sources located by this measuring method is considered. The effects and cor-
rections of the weather conditions such.as the temperature or wind, which affect
the acoustic wave propagation, are also discussed in this paper.

The results of the preriminary experiment show the possibility of the application

to the practical use such as noise monitoring system.
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Fig. 1 Schematic diagram of experimental setup.
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Fig. 2 The sources of noise radiated from a typical
turbofan engine (J. G. Lowry, 1970).
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Fig. 4 Expansion and con-
traction of the noise
source length.
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Fig. 5 Time history of the noise source length (¢=340 m/s,
v=T0m/s, d=10m, a=0.5m, yo=340m).
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Fig. 7 Directivity of aircraft noise.
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Fig. 8 Relationship between the position and the velocity of the noise source.

Fig. 9 Shift of the position of the noise source.
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I COr R W R L B U ) (35)

FREDE—THIZEEEESERTH 270D IET 3 EHRSO REHTH L, FHIT
BEWICEEESERSBEENTOEDIETI2EFHO FEHERT. CORX»S, EF
R4y & BB S OB A BAETNEEHOSE 0%n 2RDZC EBTE 3.

5.2 EHEEM

AEBRENIZHEA BOREREOEHIROBRDOLH>ICLTRKES. Fig. 11 0kHicK
DA ¢ss(t) DE—7EEALL, BRAZFHEBCAPBPARLID O RELSLIHE P %
EZ L. BEOLDIC, FHAOEHRSREVICERERETHD, VHME0, EERR o, T
»HBHYAEREUES L T0E,

1%:wa{gjpuwda+g mz%mdﬁg P@%ﬁ}P@vmﬂdx (36)
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L183. CTit Plx) 3E 0, BHEEREE b
om OEHRMHREEBER THS. TTTr Y
REDBE, EHEEN (1-P) &30, (1- ,
P) OIEEETBATLRCABALELDD o y"
R&LBHRNE &cct:é.# r‘ %ﬂu:ﬂi, B A~ o \\‘:3\ A~
HCHEICHIELT, *to 2FER (1—Po) D % 9 w\_/ o
BB L5, LikhoT, COEBIIERA '
EIcETE, (1) KD, erea
Bo= +sin"1( C_'CO) (37) Fig. 11 Confidence interval of the
- l maximum of ¢;;7(z).

L2, cnBAOREEDERETS .
LORPD, BEFES-ETH>Tbv4 7075 YOMIE L 2KEThE—EOREHR
EDH ETEHEE/NISTEAT EBHNIS.

6. ¥ B & R
Fig. 12 % X ¢ Fig. 13 IcHIERROBZRT. Oopr. REFMCRDIPATH D, Ocorr.
BAFHICLORDOT, BURANSETHZ. Fig 12 P HERZEE CRERM
HOWEROPONELD 300m BhcEMIC TRELLLDT, =109.4cm, SR 22°C,

eCORR.
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Fig. 12 Experimental results.
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Fig. 13 Experimental results.

& A ERIEIRIET S - 2. Fig. 18 JIEHIRE AR © ZHEICTHE, (=93.3cm, &
%@,ﬁﬁmﬁ7mm0®MWHCﬁ<,@®&mﬁiﬂ®£%%ﬁibt@@f% L
%%if®$ﬁﬁ%i%8%nlf&sk.it%¢@~£%ﬁiw?ﬂ§99@6®hﬁ
HIEERTEOTA. SEROHECY > T, WEYSOMEA MIHEE L L ICETHL,
ik%@m¢5%@k%mc&»b,m SHEERRE & 2 L& IERIRE 1S MRS RS> & A8 560 Hz >
5 2,240 Hz 3 CT—REIS ARy P VSRR OBEMET L RE L CEREEA L, SN k2
FEEBDT — 4 553D E OFEEEFNTHE L. EHREMBE 4 JOFELoK
R T 13 0.2 B Thb, To 32D 2f5L Uiz, ZOE 99.8% OISHEIE 12 #h 2 HE
bcTn’?%’&uot.ﬁ%2%&%mﬁm§ﬂﬁﬁétb%ﬁ@%®ﬁ%®% Eqk 9
A EFBRE A BB DTS D,

2ODHERD D, AFHIC KD FHOCHEROMEENE LB A RERET THL
BRO, EPARBEOROIESTETS 2 C &ML S, WEHOEHIEDOM Fig.
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