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Abstract

This paper proposes a performance improvement method of the conventional double talk detection method which can operate
before convergence of the echo canceller. The proposed method estimates the coefficients of the linear predictive coding(LPC)
filter by using the primary input signal. The time-varying threshold for double talk detection is determined based on the
LPC filter gain of the primary input signal level. The proposed method can reduce not only false detection rate which means
wrong detection of single talk as double talk but also double talk detection delay. Computer simulation was performed using
a long—term real speech signals. It is shown that the proposed method improves the conventional method in terms of low-
ering the false detection rate and shortening the detection delay.
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Fig. 1. Double Talk Detection
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Fig. 2. Conventional Double Talk Detection
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Table 2. The Threshold Parameters

False

Conventional ;
Detection

Proposed

Threshold Margin Rate
(%) a b (%)

100 0.82 0.184 0.024

250 0.515 0.225 0.001

400 0.51 0.23 0

3. SASE dE - AAAZ dujg

Table 3. Double Talk Detection : Delay and Fail Rate

Fals.e Delay(sec) Fail Rate(%)
Detection

Rate i i

(%) Conr\l;elntlo Proposed COHZ;HUO Proposed

0.024 0.93 0.29 9 1

0.001 151 0.37 44 1

0 1.75 0.39 69 1
54 8

7150 ML 7|EdEA s R LPC 2 AFE *
gotar LPC dHgd FdHAlze) A Rt Et 454
o HAgte AH8E 14 FEAS AgSHATh B =i
M QAR E Sskel tet g A weks AAsH
o 3, 71EgEAE Gl FAYAEE AHske] LPC
gdE ASE F48he slolth A4, FYEise] AVE
Adtsta o1 2] Wz Fole b BEAE ALgEhe
Ao}, FHNERRE LPC AHASE FA5E 4
of JEPHNERNE FHsHs Wl wal o 2 LPC
g o5& AFsr] Wit A5 A& gk TEA

2 dAst=d fEd A8 Awsl Euh FUEA5e F
AR JPAAR] FEAE AMEEY] Wit Hrh w7k
A BAEIE AEY B ol eAEELE FAAZ
T ATk AA SHNSE AMEE HPEARRY o HEE
A2, SAEAE AdE 2h 5253 4E A Azt
72 ZT A Aoket W] 7|E W s MAEE
stk

References

[1] K. Murano, S. Unagami and F. Amano, "Echo
Cancellation and Applications”, [IEEE Comm.
Magazine, pp. 49-55, Jan. 1990.

[2] Seon Joon Park, Chom Gun Cho, Chungyong Lee
and Dae Hee Youn, "Integrated Echo and Noise
Canceler for Hands-Free Applications,” I[EEE
Trans. Circuits and Systems-II° Analog and Digital
Signal Processing, vol. 49, no 36, pp. 188-195,
March 2002.

[3] Thomas Génsler, Steven L. Gay, M. M. Sondhi, and
Jacob  Benesty, "Double-Talk Robust Fast
Converging  Algorithms for Network  Echo
Cancellation”, IEEE Trans. Speech  Audio
Processing, vol. 8 no. 6, pp. 656-663, Nov. 2000.

[4] Jiaquan Huo, Ka Fai Cedric Yu, Sven Nordholm,
and Kok Lay Teo, "A robust transform domain echo
canceller employing a parallel filter structure,”
Signal Processing, vol. 86, no.2, pp.3752-3760, 2006.

[5] J. Benesty, D.R. Morgan, and JH. Cho, "A new
class of double-talk detectors based on cross—corre-
lation”, IEEE Trans. Speech Audio Process, vol.8,
no.2, pp.168-172, Mar. 2000.

[6] H. Ye and B.X. Wu, "A new double-talk detection
algorithm based on the orthogonality theorem”,
IEEE Trans. Commun, 39, no. 11, pp. 1542-1545,
Nov. 1991.

[7]1 D. Duttweiler, "A twelve channel digital echo can-
cer, IEEE Trans. Commun, vol. com-26, no 5, pp.
647-653, May. 1978.

[8] Jun-Eun Park Yoon-Jae Lee, Ki-Hyeon Kim,
Han-Seok Ko, “Speech Feature based Double-talk
Detector for Acoustic Echo Cancellation,” Journal of
Institute of Korean FElectrical and Electronics
Engineering, vol. 2. pp. 132-139, 2009.

[9] Jae Ha Yoo, Soo Chan Kim and Dong Yon Kim,
“Double Talk Detection before the Convergence of
Echo Canceller,” The Journal of The Institute of
Internet, Broadcasting and Communication, vol. 13,
no 5, pp. 203-208, 2013.

[10] ITU-T G.168 Recommendations for Digital
Network Echo Cancellers, International
Telecommunication Union Telecommunication
Standardization Sector, August, 2004.

[11] A. M. Kondoz, Digital Speech: Coding for Low Bit
Rate Communication Systems, 2nd Edition Wiley,



FelHASo LPC ZE 0|52 0|88 HHEHH7|o] T SAISEEE Ms M

[ = (=] (i

2004.
[12] Thomas F. Quatieri, Discrete-Time Speech Signal VSIS
Processing Principles and Practice, Prentice-Hall,
2002.
[13] Kwee-Bo Sim, Chang-Hyun Park and
Young-Hoon Joo, “Analyzing the Acoustic Elements
and Emotion Recognition from Speech Signal Based

A 3HJae-Ha Yoo)
1990\ : AA R H gkt

° 23}
on DRNN",  Journal of Korean Institute of o -
- ) = e Skl A 22k
Intelligent Systems, vol.13, no. 1, pp. 45-50, 2003. 1992 ;;ﬂl?};’ﬂ_ AAbe st
_ _ “ o _ o 1
[14] Sagg bae Jeong and Sur'lg doke L.ee, Multi—-chan 19964 : AA|hsla sk}
nel input-based non-stationary noise canceller for 2 spura}
mobile devices”, Journal of Korean Institute of © 1

1] — o= Z]
Intelligent Systems, vol17, no. 7, pp. 945-951, 2007. 19961 =200z ;)O]Lo?%ﬁ
[15] Joung-Kook Seo and Hyung-Tai Cha, “Tone } } B} meT
’ 1A ;=Y AU 474 283} W
Quality Improvement Algorithm using Intelligent 2002 ~AA - = S A7VdARAl e g et ag
Estimation of Noise Pattern”, Journal of Korean

] 7 T B} 1 A8 A5 A es
Institute of Intelligent Systems, vol.15, no. 2, pp. I; ;]E ;@o AT, AEA 8
230-235, 2005. mail : yjh@hknu.ac.kr

633



