st2asnEets 2007 EH LN E =2

KSNVEO7S-22-11

el wANA gH ] ARt

Performance Estimation of a Window Shaker
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Eavesdropping prevention performance is evaluated on a commercial window shaker, which is
used to prevent a glass window from eavesdropping. Speech transmission index (STI) is introduced
in order to estimate quantitatively the speech intelligibility of the sound detected on the glass
window. Objective test by IEC standard using modulation transfer function (MTF) is performed to
determine STI. Using Maximum Length Sequency (MLS) signal as a sound source, MTF is
measured by accelerometers and laser doppler vibrometer. STI under different level of disturbing
wave are compared to confirm the disturbing effect on the speech intelligibility.
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Fig.1 Modulation transfer function.
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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)

Microphone GRAS 40AF
Microphone calibrator B&K 4231
B r e ry Accelerometer calibrator B&K 4294
Al a2 A3
Accelerometer and
charge amplifier B&K 4383, B&K 2635
E Amplifier : YAMAHA
= : M . RX-V550
- E Audio system Speaker : Infinity Primus
—
I _4;& N Radio patrol system R5000
A K Window shaker TRN-33

0.55m
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a) Experimental set-up
Fig.4 Radio patrol system and window
shaker.
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a) Disturbing wave
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Fig. 6 MLS signal and disturbing wave.
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Fig.7 STI vs. vibration level of

disturbing wave.
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Fig.9 Vibration spectrum under disturbance.
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Fig. 10 Octave band levels of MLS signal and
84dB-disturbing wave.

MLS A& 3ol o& FaF JAsos =F8A
A2 wTA A o), Wt SAEE L vA =
aE BAEelth. wdate] #o] AlEFol ofgh
ol vsiA e A, wadEHyets F4d202 9]
7heek FEoldnt. wekd #o] 2T g H[F
ZolAHA WFE = F47 Nze A

EHTH 20dB o] EolA 1
vk wg gyhe fEde] Y6 wEde 2
Apol & HolA gkt T1euh

W7 B 2kHz o] w
ejolth, oro = wghute] ool Ay kg o
#AE AES ], A4 wg avte We Fi5 5
B 7 Bast vk



%7
B AT e wste] TN
Yzl gAp=T
e

(1) G-com technology : www.gcomtech.com

(2) ALARM.de : www.alarm.de

(3) Qtal, 2002, “A-gell= vde] gtk @ Aa&
SA]F, EAEE -

4 144, 7A3F, 143, 2007, “MTF-STIE ©]
&3 8% =AY P9EE 247, a5t
A, Al 268 1%, pp.8~15.

(5) T. Houtgast and H. J. M. Steeneken, 1973
“The Modulation Transfer Function in Room
Acoustics as a  Predictor of  Speech
Intelligibility”, Acoustica Vol.28, pp.66~73.

(6) H. J. M Steeneken and T. Houtgast, 1980, “A
Method  for
Transmission Quality” Journal of Acoustical
Society of America. Vol.67, pp.318~326.

(7) 1EC, 2003,
-Part16:
Intelligibility by Speech Transmission Index" IEC
60268-16, 3rd edition.

(8) KIM.Li and P.M.Lam, 2005, "Prediction of
Reverberation Time and Speech Transmission

Physical Measuring  Speech

"Sound System Equipment

Objective Rating of Speech

Index in Long Enclosures", Journal of Acoustical
Society of America. Vol.117(6), pp.3716~3726.

(9) o143, AAE, 2000, “FoA AT FF A
AN o BRE Pl BF AT, B

T3stg] =2, 4107 235, pp.240~246.
(100 Y FAF 5D, 00,1994, “SHAE
A5E ol g% YA HEE B} Py, @

o583 #], Al 1398 5%, pp.32~39.

(11) ANSI, 1989, “Method for Measuring the
Intelligibility of Speech Over Communication
Systems”, ANSI $3.2-1989.

(12)B.W.Anderson, and J.T.Kalb, 1987,"English
Verification of the STI Method for Estimating
Speech Intelligibility of a Communications
Channel", Journal of Acoustical. Society of
America. Vol.81(6), pp.1982~1985.
(13) M.R. Schroeder, 1981,
Transfer Functions:

"Modulation
Definition and

Measurement", Acustica vol.49, pp.179~182.
(14)www.01dB-stell.com,Intelligibility Criteria
Measurement Method. dBBATI32 Application
Note , MVI Technologies Group.

(15) Douglas D.Rife, 1989, “Transfer —-Function
Measurement with Maximum-Length
Sequences”, J. Audio Eng. Soc. Vol 37,
pp.419~444.




