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ABSTRACT: We propose a methods which is reducing direction estimation error of sound source in the
reverberant and noisy environments. The proposed algorithm divides speech signal into voice and unvoice using
VAD. We estimate the direction of source when current frame is voiced. TDOA (Time-Difference of Arrival)
between microphone array using the GCC-PHAT (Generalized Cross Correlation with Phase Transform) method
will be estimated in that frame. Then, we compare the peak value of cross-correlation of two signals applied to
estimated time-delay with other time-delay in time-table in order to improve the accuracy of source location . If
the angle of current frame is far different from before and after frame in successive voiced frame, the angle of
current frame is replaced with mean value of the estimated angle in before and after frames.

Keywords: Microphone array, GCC-PHAT (Generalized Cross Correlation with Phase Transform), Sound source

localization, TDOA (Time Difference of Anival) , VAD (Voice Activity Detection)
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Table 1. Delay sample and angle mapping.

Microphone Input

Delay sample | Angle(°) | Delay sample |  Angle(®)

0 90 -1 92.43

1 87.56 2 94.87

([ vpsoming ] [___To0n 2 85.12 3 97.32
22 20.77 =22 159.22

23 1217 23 167.82

Sound source
g Buffer
localization

Table 2. Delay sample and angle mapping after

Fig. 4. Proposed algorithm. up-sampling.
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Table 3. MD:0.5m, SNR:20 dB, comparison of experimental results.

GCC-PHAT Applied VAD Proposed method
60° 120° 60° 120° 60° 120°
Success 46/117 45/117 25/46 31/49 38/46 43/49
Korean Failure 58/117 56/117 17/46 12/49 8/46 6/49
male Etc 13/117 17/117 4/46 6/49 0/46 0/49
Rate 39% 38% 54 % 63 % 84 % 87 %
Success 39/117 45/117 27/50 32/54 44/50 49/54
Korean Failure 54/117 37/117 18/50 14/54 6/50 4/54
female Etc 24/117 35/117 5/50 8/54 0/50 1/54
Rate 33% 38% 54 % 59 % 88 % 90 %
Success 37/117 42/117 24/37 28/38 31/37 33/38
Foreign Failure 63/117 58/117 12/37 7138 4/37 4/38
male Etc 17/117 17/117 1/37 3/38 2/37 1/38
Rate 31 % 35% 64 % 73 % 83 % 86 %
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