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Mutual Coupling Cdlibration for Corformal Array Antenna with
Instrumenta Sensors

WANG Bu-hong' ,HOU Qingong* ,GJO Ying' \WANG Yong liang

(1. Tdecommunication Enginering Ingtitute, Air Force Enginesring University , Xi' an, Shaanxi 710077, China;
2. Key Research Lab, Wuhan Radar Academy , Wuhan, Hubei 430019, China)

Abdtract:  In view of the variable curvature radius of the platform and different orientations of elements,array manifold mod-
e for arbitrary 3D conforma array is established. The equivalence of the array mutua coupling and angularly dependent gain and
phase uncertainties is developed. With the help of some carry-on instrumental sensors and some time-disjoint pilot sources in un-
known directions, Instrumental Sensors Method (ISM) is propaosed for the mutual coupling calibration of conforma array antenna.
ISM is able to achieve afavorable mutua coupling auto-cdibration just using a one-dimensiona search and solution of linear system
o equations,with no high-dimensional nonlinear search and convergence burden involved. Simulation results are provided to demon-
strate the effectiveness and behavior of the proposed ISM.
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1
10dB 20dB 30dB
245 0.3104 +0. 7733 0.3109 + 0. 7731i 0.3104 + 0. 7735i 0.3105+0. 7733
Z46 0.3974 + 0. 6187i 0.3986 + 0. 6230i 0.3973 + 0. 6166i 0.3970 + 0. 6200i
24,7 0.0729 + 0. 7158i 0.0665 + 0. 7033 0.0723 + 0. 7243i 0.0745 + 0. 7116i
248 0. 6580 + 0. 2839i 0.6645 +0. 3133 0.6690 + 0. 2765i 0.6522 + 0. 2941i
24,9 0.5012 +0. 3727i 0.5151 + 0. 3450 0.4847 + 0. 3675 0.50091 + 0. 3746i
24,00 0.4576 +0. 0503 0.4359 + 0. 0458 0. 4543 + 0. 0590i 0. 4583 + 0. 0455i
Z41 0.4102 + 0. 1495i 0.4072 + 0. 1554i 0.4115+0. 1512 0.40091 + 0. 1489i
Z56 0.3253 +0. 7672 0. 3190 + 0. 7653i 0.3279 + 0. 7695i 0. 3244 + 0. 7655i
Z57 0.3518 + 0. 7539 0.3881 +0. 7621i 0.3361 +0. 7348i 0.3573 + 0. 7644i
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10dB 200B 30aB
Z5,8 0.4880 + 0. 6565i 0.4111 +0. 6113 0.4906 +0. 7167i 0.4889 + 0. 6288i
Z5,9 0. 6589 + 0. 0201i 0.6858 + 0. 1359 0.7227 - 0. 0145i 0.6302 +0.0373i
Z5,10 0.1003 + 0. 4913 0.1757 + 0. 4516 0.0791 + 0. 4518 0.1136 + 0. 5081i
Zs11 0.3919 + 0. 2897i 0.3850 + 0. 2651i 0. 3803 + 0. 2904 0.3973 +0. 2875
28,7 0.3286 + 0. 7658i 0.3037 +0. 7708i 0.3439 +0. 7758 0.3222 +0. 7607i
Zp,8 0.2351 +0. 7630i 0.3468 +0. 7874 0.2069 + 0. 6893 0.2461 +0. 7968
Zg,9 0.6527 + 0. 4367i 0.5709 +0. 2713 0.5711 + 0. 5286i 0.6879 + 0. 39%44i
Z6,10 0.3407 +0. 1636i 0.2313 +0. 2519 0. 4100 + 0. 2203 0.3068 + 0. 1425
Zs,11 0.2616 +0. 1726i 0.2815 +0. 2111i 0.2841 + 0. 1595i 0.2530 + 0. 1806i
77,8 0.5074 + 0. 6611i 0.4615 + 0. 64311 0.5151 + 0. 6946i 0.5046 + 0. 6460i
Z7,9 0.4175+0.4799i 0.4470 + 0. 6122 0.4903 + 0. 4147i 0.3870 + 0. 5088i
77,10 0.4197 + 0. 4289i 0.5374 +0. 3830i 0.3532 +0. 3651i 0.4498 + 0. 4534i
Z71 0.1390 +0.5323i 0. 1342 + 0. 4900i 0. 1112 + 0. 5469 0.1497 + 0. 5248
28,9 0. 5945 + 0. 5840i 0.6113 + 0. 5517 0.5668 + 0. 5885i 0.6057 +0. 5817
78,10 0.7517 +0. 1560i 0.6961 + 0. 1309 0. 7637 + 0. 2022i 0.7463 +0. 1377
Zg 1 0. 0552 + 0. 6460i 0.0372 + 0. 6648 0.0759 + 0. 6470i 0.0470 + 0. 6458i
29,10 0.8332 +0.0139i 0.8318 + 0. 0251i 0. 8393 + 0. 0076i 0.8307 +0. 0163
Z911 0.5755 + 0. 2592i 0.5834 + 0. 2634i 0.5719 + 0. 2532 0.5767 +0. 2614
710,11 0.7192 +0. 4209i 0.7199 +0. 4198 0. 7186 + 0. 4215i 0.7194 + 0. 4207
500 5000 10000
245 0.3104 +0. 7733 0.3109 +0. 7727 0.3106 +0. 7733i 0.3104 +0. 7734
24,6 0.3974 +0. 6187 0.3927 +0.6272i 0. 3962 + 0. 6200i 0.3982 +0.6189i
24,7 0.0729 + 0. 7158 0.0926 + 0. 6870i 0.0767 +0. 7122i 0.0698 + 0. 7150i
218 0. 6580 + 0. 2889 0.6000 + 0. 3143 0.6495 + 0. 2904i 0.6620 + 0. 2927
24,9 0.5012 +0. 3727i 0.5552 + 0. 4106i 0.5066 + 0. 3790 0.5020 + 0. 3674
Z4.10 0. 4576 + 0. 0503 0.4763 + 0. 0170 0.4605 + 0. 0470i 0.4548 + 0. 0505i
Z411 0.4102 + 0. 1495i 0.4036 + 0. 1425i 0.4097 +0. 1488 0.4102 + 0. 1502i
Zs5,6 0.3253 +0.7672i 0.3211 +0. 7532 0.3250 +0. 7648 0.3242 +0. 7680i
75,7 0.3518 +0. 7539 0.3712 +0. 8456 0.3513 +0. 7681i 0.3587 +0. 74%i
Z5.8 0.4880 + 0. 6565i 0.5675 + 0. 4508 0.5062 +0. 6313 0.4691 + 0. 6569i
Z5,9 0. 6589 + 0. 0201i 0.3976 + 0. 0631i 0.6241 + 0. 0166i 0.6711 + 0. 0380i
25,10 0.1003 + 0. 4913i 0.1436 + 0. 6523 0.1000 + 0. 5119i 0.1096 + 0. 4825i
7511 0.3919 +0. 2897 0.4363 + 0. 2914i 0.3967 +0. 2914i 0.3903 + 0. 2870i
26,7 0.3286 + 0. 7658i 0.2942 + 0. 7106 0.3259 + 0. 7563 0.3252 +0. 7704
Zs8 0.2351 + 0. 7630 0.2237 + 1. 0400 0.2231 +0. 8014 0.2575 + 0. 7550i
Zg,9 0.6527 + 0. 4367i 1.0295 + 0. 2391i 0.7107 + 0. 4244i 0.6252 +0. 4143
26,10 0.3407 +0. 1636i 0.1742 - 0.0935i 0.3297 +0. 1237 0.3276 +0. 1843
Zs,11 0.2616 +0.1726i 0.1758 + 0. 1959 0.2498 +0. 1716 0.2661 +0.1776i
778 0.5074 + 0. 6611i 0.5286 + 0. 5464i 0.5147 + 0. 6454 0.4975 + 0. 6629i
77,9 0.4175+0.4799i 0. 1156 + 0. 5848i 0.3701 + 0. 4823 0.4351 + 0. 5005i
27,10 0.4197 + 0. 4289i 0.5383 +0.6971i 0.4246 +0. 4723 0.4369 + 0. 4114i
Z7.11 0. 1390 + 0. 5323 0.2360 + 0. 5228 0.1531 + 0. 5354 0.1353 + 0. 5251i
Zg,9 0. 5945 + 0. 5840i 0.6773 +0. 6079 0. 6061 + 0. 5916i 0.5940 + 0. 5765i
78,10 0.7517 + 0. 1560i 0.7813 +0.0170i 0.7624 + 0. 1357i 0.7392 +0. 1576i
Zg11 0. 0552 + 0. 6460i 0.0034 + 0. 6150i 0. 0482 + 0. 6390i 0.0540 + 0. 6513
79,10 0.8332 +0.0139i 0.8091 + 0. 0208i 0.8290 +0. 0143 0.8345 + 0. 0159i
Z911 0.5755 + 0. 2592i 0.5744 +0. 2779 0.5746 + 0. 2625i 0.5772 +0. 2587

Z10 11

0.7192 + 0. 4200i

0. 7210 + 0. 4200

0.7197 +0. 4211i

0.7192 +0.4207i
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