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Parameter Estimation of Near Field Sources Using Joint Diagonalization
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Abstract A new algorithm to estimate jointly the Direction-Of-Arrival (DOA) and range of near field sources is
presented. Firstly, the whiten matrix is constructed by use of the second order statistics, and then the array steering matrix
of near field sources is estimated by use of joint diagonalization of the array cumulant matrices, which exploits the
structural information of the higher order statistics of the data received by the array. Thus the DOA and range can be
estimated from the array steering vectors simultaneously. Compared with the higher-order ESPRIT method, the new
algorithm can improve the efficiency of elements. In addition, it does not need any operation of parameters pairing. Its
good performance is verified by computer simulation results.
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Fig.2 (a) 2-D plot of the proposed algorithm
(b) 2-D plot of higher-order ESPRIT algorithm
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Tab.1 Root mean square errors(RMSE) of two algorithms vs. different SNR
fEIELL fFg f&52
(SNR) FNIET7 (%) PR (K FIETT (%) HEEAN )
20dB 0.0739/0.3754 0.0004/ 0.0041 0.0924/0.4468 0.0028/0.0308
10dB 0.1146/0.4495 0.0006/0.0045 0.1368/0.5423 0.0041/0.0341
0dB 0.3083/1.3441 0.0016/0.0095 0.4107/1.6142 0.0114/0.0779
F2 FRE'RBEERTAXEER TR
Tab.2 Statistical results of the proposed algorithm vs. different snapshots
, ER=! 552
PRI
FNIET7 (%) FERS () BIETT 1 (%) FEE ()
500 30.0024/0.1820 0.1667/0.0011 45.0063/0.2265 0.3996/0.0098
1000 30.0094/0.1423 0.1667/0.0008 44.9891/0.1621 0.4001/0.0078
1500 30.0098/0.1189 0.1667/0.0007 44.9980/0.1472 0.3997/0.0063
2000 30.0048/0.0948 0.1667/0.0006 44.9986/0.1170 0.3997/0.0053
5 & BETE' algorithms for passive localization of near-field sources. Proc.
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