stosrsta(X| MBI MBS pp. 207~215 (2020)
The Journal of the Acoustical Society of Korea Vol.39, No.3 (2020) pISSN : 1225-4428
https://doi.org/10.7776/ASK.2020.39.3.207 elSSN : 2287-3775

Sl B2 Fhi= M2 SF0IA
2t g2 S AR XA =SS 78 dMd)] A+

Study on the pre-processors to improve the generalized-cross
-correlation based time delay estimation under the narrow band
single tone signal environments

EYCRI 2
zA" ZM

(Jun Seok Lim'" and Seongil Kim?)

MBSt AP EAT S, *2UnStHTA

(Received March 6, 2020; accepted March 30, 2020)

A 2710 mefat AlS 7he] A7 A AL 2 ol of ) 71A) 7 ERRh) L Foll A F 44170
AHE= AR T2 AT 7ke] A Al o 2 HE] Al A o] X8 $=45}= Generalized Cross Correlation(GCC)
WS QA Al S Ul HE A 0% SuEhilolch 12U GOC WL Tl 3k ALEE AMsHs 4-90]
Ant P TS ARSI T B =2 41 % o Aol A e 24 sl AlSHET # =Zoll s o] 2

AL Ads}7] SIaA e vl i A5l s GCCE $iat ] 714 1 A2l7|2 Ao, Ageo|ae
AGEEE U7 A 271 A5 g S Q9hE Teh 100 msee o] 41 A5 thshA 2/c)

9 dBO] A% o] 52 &G, 1's o] 44l A&l Al Heh 4 dBE] A o] 5o] ghe-e melth

SHAGOL A7 A 2, Ak AFE Y], AR A B, HE m e 2y

ABSTRACT: There are several methods for the time delay estimation between signals to two receivers. Among
these methods, Generalized Cross Correlation (GCC), which estimates the relative delay from the cross-
correlation between the different signals at the two receivers, is a traditionally well-known method. However,
when using a narrow band Continuous Wave (CW) signal, the GCC method degrades the estimation performance
from relatively higher signal-to-noise ratio than when using a wideband signal. To improve this phenomenon, this
paper examines four different pre-processors for GCC using narrow band single frequency signals. Simulation
shows that the performance gain of the preprocessed GCC is up to 9 dB for a 100 msec CW signal as well as up
to 4 dB fora 1 s CW signal.

Keywords: Time delay estimation, Generalized Cross Correlation (GCC), Empirical mode decomposition, Variational
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received signals.
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