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Performance Improvement of Sound Direction of Arrival Estimation by Applying Threshold to CPSP
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ABSTRACT

To estimate sound direction of arrival with a pair of microphones, a method based on Time Difference of Arrival (TDOA)
estimation using the Cross Power Spectrum Phase (CPSP) function is largely used due to its simplicity and good performance.
In this paper, we investigate CPSP maximum values for various SNRs and adverse environments, and propose a novel method
to improve the estimation performance of sound direction of arrival. The proposed method applies a threshold to the CPSP

values and increases the reliability of the estimated sound direction. Through computer simulation for various SNRs, we
validate the effectiveness of the proposed method. When the threshold was set to 0.1, more than 90% of success rate of sound
direction of arrival estimation has been achieved for directions of 10°, 40° 70° from the source location even with

reverberation times of 0.1s.

Keywords: sound localization, CPSP, TDOA
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Table 2. Experimental condition
Frame size 2048 samples, 1024 moving
Window Rectangular with pre-emphasis
Reverberation T5,= 0s, 0.1s, 0.2s, 0.3s
Noise ‘White noise, SNR 0~40dB
Success rate TDOA with +5° margin
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Table 3. The number of frames whose CPSP maximum value

is greater than 0.1
(number of frames with correct TDOA estimation/number of total
frames whose CPSP maximum value is greater than 0.1)

SNR T 0s 0.1s 0.2s 0.3s
0dB 241/263 5/10 0/1 0/0
5dB 682/731 249/267 19/24 3/7
10dB 1122/1167 710/743 236/259 58/72
15dB 1357/1375 | 1155/1184 646/675 297/333
20dB 1434/1439 | 1365/1372 | 1058/1093 649/708
25dB 1438/1440 | 1428/1430 | 1284/1306 | 995/1068
30dB 1440/1440 | 1439/1440 | 1378/1393 | 1157/1233
35dB 1440/1440 | 1440/1440 | 1422/1429 | 1226/1320
40dB 1440/1440 | 1440/1440 | 1437/1440 | 1244/1347
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Table 4. The number of frames whose CPSP maximum
value is greater than 0.2
(number of frames with correct TDOA estimation/number of total
frames whose CPSP maximum value is greater than 0.2)

TGO

SNR 0.0s 0.1s 0.2s 0.3s
0dB 0/0 0/0 0/0 0/0
5dB 181/181 0/0 0/0 0/0
10dB 418/418 72/72 0/0 0/0
15dB 730/730 358/358 1/1 0/0
20dB 1152/1152 589/589 11/111 0/0
25dB 1408/1408 | 1021/1021 309/309 67/67
30dB 1439/1439 | 1357/1357 475/475 130/130
35dB 1440/1440 | 1423/1423 667/667 148/148
40dB 1440/1440 | 1439/1439 825/825 170/170
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