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An Estimation of Blind 2D DOA on Cylindrical Conformal Array Antenna with
Respect to Polarization Diversity

ZHANG Ling, GUO Ying, QI Zisen, ZHANG Kunfeng
(Information and Navigation College, Air Force Engineering University, Xi'an 710077, China)

Abstract: A blind 2D DOA estimation algorithm for cylindrical conformal array antenna with respect to po-
larization is proposed by utilizing the characteristics of the singly curved surface of cylindrical carrier based
on typical space DOA estimation theory. The algorithm is used to estimate direction of source exactly with-
out knowing the source polarization and the element pattern. Meanwhile, the method can simplify the esti-
mation without parameters pairing. The new algorithm can be implemented just by using a one — dimen-
sional search and solution of equation. The first simulation estimates the performance of pitch and azimuth
angle in the case of different SNR and the same snapshots by using Monte-Carlo statistical experiment. The
second simulation utilizes the pattern of list to reveal the estimation result of pitch angle, and compares the
influence on the estimation of azimuth angle by equation (32) and (33) algorithm in the case of the same
SNR and different snapshots. The two simulations demonstrate that the effectiveness of the proposed
method is verified.
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A0 I T 1 TN N 5 11 A I DA

WL sty e/ B/ RO
1000 45,010 0 0.017 5 49,998 6 0.002 6
3000 44,993 4 0.007 1 49,998 4 0.000 8
5000 44,997 2 0.004 1 49,998 4 0.000 5
7000 44,998 6 0.003 5 49,999 6 0.000 3
9000 44,997 8 0.002 3 50.000 6 0.000 3

11 000 45,000 3 0.002 0 49,999 4 0.000 2

F2 MEREAFAA BT (EEA ¢ =25,¢,=30°)
Tab.2 Estimation on azimuth angle of source signal 1
(truth value ¢; = 25°,¢, = 30°)
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L
1000 24.2197 24,050 0 2.568 3 25771
3000  24.650 5 24,713 0 1.867 9 1.789 1
5000  24.868 5 24.813 6 1.534 5 1.788 7
7000  25.239 4 25.046 6 1.371 8 1.188 9
9000 24,960 2 25.032 2 1.058 7 1.206 4
11000  25.3732 25.462 5 1.095 0 0.922 4
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Tab.3 Estimation on azimuth angle of source signal 2

(truth value ¢, = 25°,¢9, = 30°)
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ik ik Bk Bk
1000 30.0194 300254  0.8486  0.824 1
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5000 30.018 0 29.999 0 0.203 4 0.200 4
7000 30.0080 29.9905  0.1245  0.103 6
9000 29.9884  29.9740  0.1030  0.1135
11000 30.010 0 29.996 1  0.0850  0.088 1
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