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Problem in Parameter Automatic Pair of
Multisignal’s Multiparameter Estimation Based on

Uniform Circular-Shaped Antenna Array

Li Yi Guan De-xin Qin Hong-xin
(Dept of E.E., Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract A problem in an algorithm to estimate frequency and orientation of each arrival
signal with uniform circular-shaped antenna array is introduced, and a resolvent of this
problem is put forward in the paper. The algorithm quoted in this paper includes two
methods: direct method and indirect method. As the precision of each arrival signal’s
parameters estimated by direct method is not satisfied, an indirect method grounded on
direct method is put forward to improve the precision mentioned above. But, when several
single-frequency signals arriving at the same time, parameters of each signal estimated by
indirect method cannot always be paired correctly, this paper explains the reason of that,
and a method to solve this problem is introduced, the resolvent makes the indirect method
more simple and credible than its preceding form.

Key words Frequency and direction estimation, Uniform circular-shaped antenna array,
Multisignal’s multiparameter estimation, Parameter automatic pair
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x2 7~8GHz ARRKIES 1 SHPEITEIKITER

SNR(dB) | f(MHz) | oy (MHz) | 8(°) | 06 (®) | @(°) | 0,(°) | Hlettitvesx
15 830.002 0.003704 160.0032 | 0.0584 | 59.9845 | 0.0724 200
10 830.006 0.006671 159.9937 | 0.1071 | 59.9862 | 0.1341 500
5% 830.008 0.01303 159.9997 | 0.1814 | 59.9654 | 0.2293 500
0 830.015 0.02477 160.0003 | 0.3129 | 59.9774 | 0.4012 497
x®3 7T~8GHz ARKI{EE 2 #8{&1THSiTHER
SNR(dB) | f(MHz) | o (MHz) | 0(°) | 06 (®) | 2(°) | 0,(°) | #thitK
15 668.001 0.004825 240.0127 | 0.1141 | 14.9971 | 0.0507 500
10 668.005 0.008919 240.0085 | 0.1965 | 14.9995 | 0.0882 500
5 668.011 0.01576 | 240.0346 | 0.3518 | 15.0044 | 0.1518 500
0 668.025 0.02989 239.9764 | 0.6239 { 15.0028 | 0.2880 481
x4 T~8GHz ARKES 3 £HG1TRZ ITHER
SNR(dB) | f(MHz) | o;(MHz) | 8(°) | 0o (®) | @(°) | 0,(°) | HEMiH &K
15 579.002 0.003629 80.0009 | 0.0623 _ 44 .9987 | 0.0679 500
10 579.006 0.007239 79.9955 | 0.1083 | 45.0053 | 0.1194 500
5% 579.010 0.01254 80.0175 | 0.1883 | 44.9948 | 0.2180 900
0 579.019 0.02284 79.9576 | 0.3451 | 45.0334 | 0.3788 493

%5 7~8GHz AFEMES 4 SR THRHIHKITER
-_—1]1l ] ...

SNR(dB) | f(MHz) | oy (MHz) | 6(°) | 00(°) | &(°) | 0 (°) | HRLEHKK
15 419.001 | 0.004038 | 150.0067 | 0.0940 | 30.0064 | 0.0315 500
10 419.005 | 0.007428 | 150.0221 | 0.1628 | 30.0078 | 0.0574 500
5 419.009 | 0.01465 | 149.9834 | 0.2938 [ 30.0097 | 0.1042 500
0 419.018 | 0.02725 | 150.0218 | 0.5547- | 30.0095 | 0.1814 490
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X6 2~3GHz ARMES 1 #MEITHISKITER

- 5 - T T 1 rm
SNR(dB) | f(MHz) | s (MHz) | 6(°) | 00(°) | &) | 0,(°) | FBAMEIHKEK
15 830.001 | 0.004245 | 160.005 | 0.1335 | 60.0376 [ 0.1452 500
10 830.006 | 0.00822 | 159.988 | 0.2605 | 60.0524 | 0.2743 500
5 830.009 | 0.01490 | 160.017 | 0.4508 | 60.0647 | 0.4654 500
0 830.019 | 0.03016 | 160.030 | 0.7534 | 60.0874 | 0.8265 500
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X7 2~3GHz ASRIIES 2 #HGITRSKITER

SNR(dB) | f(MHz) | oy (MHz) | 6(°) [ 0e(®) | @) | 0o() | FassiHKEK
15 _ 668.001 0.005810 239.918 | 0.5242 | 14.9869 | 0.1638 500
10 1 668.004 0.01109 239.907 | 0.9059 | 14.9965 | 0.2679 900
5) 668.010 0.01992 239.8549 | 1.3341 | 15.0048 | 0.4665 900
0 668.027 0.03731 | 239.7214 | 1.7521 | 15.0391 | 0.8781 500

%8 2~3GH:z AEKES 3 #HGitHI%ITHER

SNR(dB) | f(MHz) | oy (MHz) | 6(°) | 00(®) | @(°) | 0o (°) | ABMHHH
15 579.001 0.004437 | 80.0010 | 0.1206 | 45.01006 | 0.1709 200
10 5979.005 0.00818 80.0177 | 0.2004 | 45.0399 | 0.2976 800
9 579.011 0.01416 80.0145 | 0.3747 | 45.0081 | 0.4725 500
0 579.018 0.02942 79.9922 | 0.6772 | 45.0388 | 0.9425 500

*®9 2~3GHz ASEMES 4 $MMEITORITER

SNR(dB) | f(MHz) | oy (MHz) | 6(°) | a0(°) | &(°) | 0o (°) | FattitH
15 419.001 0.005115 | 149.9979 | 0.3311 | 29.9964 | 0.1484 200
10 419.006 0.01003 150.0397 | 0.5828 | 29.9969 | 0.2650 500
5 419.010 0.01755 150.0358 | 0.9653 | 29.9782 | 0.4685 900
0 419.026 0.03393 150.0616 | 1.1225 | 30.0246 | 0.8193 900
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