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Automatic Outdoor Monitoring of Airport Noise and Sound-Source Identification

OWE—BR (8 MERERRE Y —) - BREH GEREREHRAGR)
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K5 Bldg. 1-6-5 Haneda Kuhkou, Ohta-ku, Tokyo 144-0041, Japan
Naoaki SHINOHARA, New Tokyo Int’l Airport Promotion Foundation

This paper describes the system configuration of unattended devices to monitor outdoor situation of
aircraft noise around airports. It also describes signal-processing techniques to identify sound sources
of noise events by illustrating some recent development. First, it briefly reviews the history of airport
noise last 40 years. Next, it explains the purpose and details of unattended outdoor monitoring of
aircraft noise. Finally, it talks about an acoustical method of sound source identification by detecting
sound arrival direction using a cross-cofrelation technique.
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Fig.1 Schematic diagram showing the
principle of a new method, in which a
sound arrival direction is determined
as a point V on the unit sphere located

at the center O of microphones of an
unattended monitoring device.
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- Fig.2 The principle of transforming a locus (a

great circle route) of sound arrival direction 1o
a normal vector.
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direction (a) Locus of direction vectors,
(b) Normal vectors ; 1=5,

c) Normat vectors ; 1=10.
S D=5(1.25s) S D-lO(l.Ss)() ecors '

. S = 0.25! . . . .
Fig.3 A trade-off study checking the effect of time interval in translating a series of direction
vectors to a normal vector ; + means a point in the upper and O in the lower hemisphere.
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Fig.4 Results of estimation on loci of sound arrival direction, unit normal vectors and
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their average for three categories of aircraft fly-over noise observed near a runway end.
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Fig.5 Examples of temporal changes of observed sound levels with sound arrival directions: (a) noise events
due to aircraft take-offs and engine run-up at stations N, & N,, and (b) noise events due to APU operation and
towing of aircraft at monitoring stations N, & Nj.
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Fig.6 Frequency distributions of sound-arrival-direction: (a) all parts of observed environmental noise, and
(b) a part of environmental noise, which was identified as airport ground noise at a monitoring station N,.

— 190 — : " NI | -El ectronic Library Service



