ol AAANE o] &3 FeEld = 2 =R 7|9 dF H7t
Eavesdropping of the Glass Window Using a Laser Sensor and
Performance Estimation of a Window Shaker

LU AN E R

Seockhyun Kim, Wook Heo, Heedong Kim

Key Words: Speech Intelligibility(&4 ™ ® %), Modulation Transfer Function(Z7Z%3+4=), Speech

Transmission Index(&4 A% *4%), Eavesdropping(=3=]), Window Shaker($2]7% m&7])

ABSTRACT

Possibility of the remote eavesdropping through window glass is investigated using a laser
sensor. Various thicknesses and types of glass windows are excited by maximum length sequency
(MLS) signal and the vibration sound is detected by a laser doppler vibrometer. Intelligibility of
the detected sound is evaluated using the speech transmission index (STI), which is based on the
modulation transfer function (MTF). In order to identify the disturbing effect, different level of
disturbing wave is generated by an outside speaker and a window shaker attached on the glass
window. On the different thickness of glass windows, decrease effect of the speech intelligibility is
analysed.
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Fig.2 Dimensions of acoustic chamber and

glass window.

a) Experimental set-up

b) Photo of experiment

Fig.3 Experimental set-up.
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Table 1 Experimental devices

Devices

Models

Data aquisition and
signal analyzer

Symphonie(01dB-Stell)
B&K 2035

Room acoustics S/W

dBBATI32(01dB-Stell)

Sound level meter

SIP95(01dB-Stell)

Window shaker

Microphone GRAS 40AF
Microphone calibrator B&K 4231
Accelerometer calibrator B&K 4294
Accelerometer and
charge amplifier B&K 4383, B&K 2635
Amplifier : YAMAHA
) RX-V550
Audio system Speaker : Infinity Primus
360
Radio patrol system R5000
TRN-33
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b) under background pressure
Fig.7 Vibration level under pressure excitation.
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Fig.8 Vibration spectrum under 68dB(A) MLS

signal (measurement at Ab).

o s 9] Afol §4 HWEERY HAE o
FS HAESAT. Fig. 9+ AW 68dB(A) MLS
AT gel ogt s AL ~9AY uA A3 (H
9 wo]lx)o 7 WA we] STIE T8 Aol
th o] g wel v R, fEFe] T
of W& STI ztol= AA & vyt 25 F2%
2 A&s npe} o] Hukroz e STIE HAl
th o] 2% frElelA T ofjFo] AojHor

A B dle 7]Qlg) diF-iEe] fE el A
AYSHTE 10dB o] =2 78dB(A) o]’d9] wiF
sl A= STIZF 0.2 ofel= Holx Fre ¢
2lo] oA Fr}

(e}
Eal

1.0
—A—3mm
—e—5mm
0.81---g v 8mm
—v—10mm
064 T U IN —%— 10mmTempered
: 16mmLyered

STI

0.4+

0.2+

0.0+

78

68
SPL(dB(A))
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