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in Adaptive Echo Cancelier

= 9 A o A, o8 g He
( Geun Taek Ryu®, Dae Sung Kim**, Hyen Deok Bae**)

*FERARY} AAEAN, CxE8dsa AZRATER
(A4YA: 19993 1149 309; 3=k 200013 89 18 et} 200003 99 1)

€ w¥dMe AAE T2 AE QEAAZ A HAA) Alagde] 72F MES FAFE WS AL
it of WA, FAFE HET AW HAFES F AH WFe o i A Y L3} dad L2 B
dz A% Alole] AEARAFet 28 AZ} $£3Y AT Alole] AT FWATE AHEBAE HA AoprlolA Al @
£E5FT2 HAHIRL ifthen FETFYL 0831 max-min FYeR20, §48 Aze FAZHEA st R 3
#oe FAFH HYFE A 22dn FATMA AR WURE AETAEE FAT HA FASH HEiE 212y
e ERch BAERs BYAE UAE Y F AL FATHN) PYFR AYoE FL 45 L Y0
Aol g WA, HAFE, FAFE AE
Fa¥ol: 5% UxAHe Eof (12

This paper proposes a new double-talk detection algorithm which is based on the fuzzy rules, in the adaptive echo
canceller of telecommunication system. In this method, the two inputs of the fuzzy inference for detecting double-talk
condition are used. One is the cross-correlation coefficient between the emror signal and the primary signal which is the
summation of the real echo signal and the near-end signal. The other one is the cross-cotrelation coefficient between the
estimation error signal and the primary signal. The fuzzy controller makes a fuzzification for two inputs by the
membership functions of trapezoid does the max-min composition using if-then rules. The composed result is defuzzificated
by the center gravity method. And by defuzzificated values, the double-talk, the echo path variance, and the echo path
variance during the double-talk are detected. It is confirmed by computer simulation that this fuzzy double-talk detector
is able to estimate the double talk and the echo path variation condition, and even track echo path variation more
accurately than the conventional algorithm during the double-talk period.

Key words. Adaptive echo canceller, Double-talk detection, Fuzzy inference, Cross-correlation coefficient, Fuzzification,
Defuzzification
Subject classification: Acoustic signal processing (1.2)
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Fig. 2. Variations of cross-correlation by equation(7).
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Table 1. Comparison of the required number of memory
storages and coputational operations between the
proposed  algorithm, [3] and [6).
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