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Abstract: To track the real changes of dynamic target DOA (Direction of Arrival) quickly and
accurately, the artificial bee colony theory and a corresponding algorithm are used to optimize the
likelihood function and to implement the real time tracking of dynamic target DOA. First, an adaptive
subspace updating algorithm with a variable forgetting factor is proposed, which could adjust
adaptively the weights of current and historical data in a covariance matrix according to the DOA
change speed and could obtain a smaller stable error while a better tacking speed. Then, by making
use of the maximum likelihood algorithm with superior performance, this method avoids the
repetitious feature values and singular value decomposition in the subspace tracking algorithms.
Finally. the artificial bee colony algorithm is used to optimize the likelihood function and to reduce the
computation of the algorithm. Experimental results on sampling in singe snapshot indicate that the

Root Mean Square Error( RMSE) of DOA estimation is 0. 995 2° under tracking estimation two signal
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Fig. 1 Positions of spacecraft and pulsars in solar system
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Tab. 2 Database of navigation pulsars
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Tab. 3 Effect of measurement noise on navigation accuracy
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MR 2224 0. 995 2°, BEACIE B T M55 5 A 3 H AR R O vk 0B

% 8 WREFADOARE;EHBARE; TEEERF; AL, &AM AL

RESZES . TNIIL; TP391 SCEEARIRAD ; A doi: 10. 3788/OPE. 20152303. 0838

DOA tracking of moving targets by artificial bee colony algorithm
SHAN Ze-biao"*, SHI Yao-wu'®, LIU Xiao-song', ZHANG Zhi-cheng'”

(1. College of Communication Engineering, Jilin University, Changchun 130022, China;
2. Key Laboratory of Bionic Engineering of the Ministry of Education,
Jilin University, Changchun 130022, China)

* Corresponding author, E-mail: zhang =zd@jlu. edu. cn

Abstract: To track the real changes of dynamic target DOA (Direction of Arrival) quickly and
accurately, the artificial bee colony theory and a corresponding algorithm are used to optimize the
likelihood function and to implement the real time tracking of dynamic target DOA. First, an adaptive
subspace updating algorithm with a variable forgetting factor is proposed, which could adjust
adaptively the weights of current and historical data in a covariance matrix according to the DOA
change speed and could obtain a smaller stable error while a better tacking speed. Then, by making
use of the maximum likelihood algorithm with superior performance, this method avoids the
repetitious feature values and singular value decomposition in the subspace tracking algorithms.
Finally. the artificial bee colony algorithm is used to optimize the likelihood function and to reduce the
computation of the algorithm. Experimental results on sampling in singe snapshot indicate that the

Root Mean Square Error( RMSE) of DOA estimation is 0. 995 2° under tracking estimation two signal

Wi B HI:2014-11-05; 11T H#1:2014-12-05.
HETH:FRARBFELSEITH (No. 51075175) 5 % R4 B & BRI % Bh 3 H (No. 20140101078]JC)
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sources with a SNR of 0 dB. It satisfies the requirements of design for target tracking method in an

array signal processing.

Key words: Direction of Arrival(DOA) tracking; moving target tracking; variable forgetting factor;

artificial bee colony algorithm; maximum likelihood estimation
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