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Intruder Detection Based on Coherence

Bandwidth Variation in Room Acoustic Channel

Chang-Eun Lee

Department of Radio Communication Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Traditional security systems include which is video camera
continuously recode and transmit for surveillance and system
requiring password for preventing entry to unauthorized persons.
Actually those systems have weakness such as blind spot or danger
of steal. Using of acoustic processing for detection applications has
been researched in recent years. Numerous acoustic detection
systems are available but it has not been completely probed.
Because It depend on the sound that the intruder. It is vulnerable
in noisy environments or that intruder make little noise. So this
thesis focus on intruder detection in indoor environment, which is
based on acoustic channel characteristics. Basic concept of this paper

is to compute coherence bandwidth from measured room impulse



response. Coherence bandwidth is influenced to channel delay
profiles. Intruders give rise to room channel impulse response
change inside room. This variation causes change of channel delay
profile. Experiments are designed to measure mutation of room
impulse response according to some cases using only a single
microphone data. One is existence or nonexistence of intruder and
another is distance which changing between transmitter and
microphone intruder in room and the other is background noise.
Experiments have been performed to present the effectiveness of the
proposed method.

KEY WORDS: Room Acoustic Channel, Intruder Detection, Room Impulse

Response, Coherence Bandwidth
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Table 4.1 Parameters for experiment

Center frequency 3.5 kHz, 16 kHz
Bandwidth 200 Hz
Room size 7 mX7 mxX2.7 m

Speaker height 1m

Microphone height 1m

Speaker model Bose 101
Microphone model Sennheiser

7m 7m
J\= e — >
" Source ; Source -
Nolse 1m ¢ \ Noise
Intruder (::‘;
7m 7m bm
Intruder{ ,r 5m
1m $
v | ?
(a) (b)
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©

09 41 A9 BAE (@ JAYATE mrela ZA e s A -t(case D,
(b) AdA7E =397 A s A -case 2) (©) AR TSl
A= 7% -Fcase 3)

Fig. 4.1 Setup for experiments
(a) the case of appearance of intruder close to microphone (case 1),
(b) the case of appearance of intruder close to speaker (case 2),

(c) the case of appearance of intruder on the center (case 3)
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(@ f. 16 kHz with white noise, (b) f.: 3.5 kHz with white noise,

() f.: 16 kHz with narrowband noise (d) f.: 3.5 kHz with narrowband

noise
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Fig. 4.3 Variations of the measured room acoustic channel impulse
with broadband noise
(@) f,:16 kHz (case 1), (b) f,:3.5 kHz (case D),

(©) f.:16 kHz (case 2), (d f,.:3.5 kHz (case 2),
(e) f,:16 kHz (case 3), (f) f.:3.5 kHz (case 3)
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Fig. 4.5 Variations of the measured room acoustic channel impulse

with narrow-band noise(f,:16 kHz) (a) case 1, (b) case 2, (c) case 3

Table 4.3 SNR of the received signal according to noise type

Data SNR (dB)
Broad-band case 1 ~26
_ case 2 -26
16 kiz Noise case 3 -24
Narrow-band case 1 -15
_ case 2 -18
Noise case 3 -16
Broad-band case 1 -15
- case 2 -17
35 KMy Noise case 3 -14
Narrow-band case 1 -14
_ case 2 -16
Noise case 3 -14
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Fig. 4.7 Compare coherence bandwidth with variance of spectral
centroid at 3.5 kHz in case 2

(a) Variation of coherence bandwidth, (b) variation of spectral centroid
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