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TDOA-DOA Mapping Using Multi-kernel Least-Squares Support Vector Regression

Zhang Feng, Chen Huawei, Li Yanwen

(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)

Abstract: In sound source direction of arrival (DOA) estimation, one of the typical methods is based on
the time difference of arrival (TDOA). For the TDOA-based sound source DOA estimation, the TDOA-
DOA mapping is a crucial step. Here, we propose a TDOA-DOA mapping approach based on the multi-
kernel least-squares support vector regression (LS-SVR), and also analyze its performance with sparsifi-
cation. In addition, we present an outlier detection method based on the normalized median filtering to
post-process the TDOA estimation for improving the performance of TDOA-DOA mapping in noisy re-
verberant environments. Simulation results show that the proposed method is superior to its counter-
parts, such as LS and single-kernel LS-SVR methods.

Key words: sound source DOA estimation; TDOA estimation; least-squares support vector regression
(LS-SVR) ; multi-kernel learning
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Fig. 2 Performance comparison of least squares method and LS-SVR method with or

without median filtering algorithm
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Tab.1 Performance comparison of single-kernel LS-SVR, multi-kernel LS-SVR and least squares method versus

different SNR and reverberation time

2 3 5 AR 22/ BRI O R 22

SNR/dB RTs /ms

A%/ XA/ () B U Mm%/ DR/ ()
0 0.36/1.82 0.35/1.80 0.34/1.79 0.33/1.81 0.63/4.07
120 0.57/2.04 0.54/2.13 0.44/1.93 0.43/1. 85 1.14/6.70
5 160 0.69/1. 82 0.63/2.02 0.53/2.11 0.52/2.10 1.44/7.31
210 0.91/2.62 0.83/2.05 0.74/2.24 0.72/2.32 1.85/8. 24
250 1.39/3.77 1.25/3.70 1.19/3.67 1.02/3.44 2.28/8.97
300 3.04/7.96 2.67/7.57 2.29/7.93 2.16/6.92 3.39/10.09
0 0.24/1.57 0.23/1.61 0.22/1.59 0.22/1.63 0.62/4. 35
120 0.48/1.95 0.43/1.61 0.36/1.55 0.35/1.46 1.07/6. 49
10 160 0.58/1.72 0.53/1.79 0.42/1.69 0.42/1. 60 1.36/7.12
210 0.75/2.35 0.67/1.71 0.58/2.06 0.57/2.06 1.75/8.06
250 0.96/3.26 0.84/2.23 0.80/2.23 0.69/2.71 2.11/8. 80
300 1.79/5. 39 1.63/5.50 1.29/4.97 1.17/4.45 2.77/9.71
0 0.23/1.92 0.23/1.99 0.22/1.98 0.22/1.96 0.72/5.02
120 0.45/2.13 0.40/1.09 0.33/1.07 0.31/1.05 1.03/6. 54
20 160 0.51/1.82 0.46/1.27 0.34/1.24 0.33/1.25 1.30/7. 20
210 0.63/1.91 0.55/1.80 0.47/1.57 0.46/1.58 1.68/8.23
250 0.80/3.19 0.71/2.11 0.66/2.15 0.56/2.88 2.03/9.02
300 1.64/17.05 1.46/17. 34 1.38/14. 86 1.16/13. 84 2.75/9.94
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