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Initial alignment of antenna for laser communication
system between aircraft and ground station

ZHAO Xin, WANG Shi-feng, TONG Shou-feng, HAN Cheng, JIANG Hui-lin
(Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to solve initial alignment of antenna for laser communication system between an air-
craft and a ground station, the composition and algorithm theory of an antenna alignment system were
demonstrated in detail, and the experimental data were analyzed. The parameters of position and atti-
tude of communication terminals were obtained using GPS, INS and etc, the azimuth and elevation es-
sential to antenna alignment of two terminals were obtained by coordinate conversion. By doing an ex-
periment between two pots of 12. 5 km distances, the data of initial alignment of antenna were given,
and the initial alignment of antenna was completed. Experiment shows the area of uncertainty is 35
mrad, which will be the foundation of antenna scanning.
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Fig. 1 Block diagram of laser communication system
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Fig. 2 Block diagram of initial alignment of antenna
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Fig. 3 Scheme of initial alignment of antenna
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Fig. 4 Solution process of ground terminal
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Fig. 6 Scheme of simulation experiment
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Tab. 2 Experimental data of ground terminal
g/ ZRE/ () wRE/mo A/ CO PRI AR/ D ot i T BEAE S/ C) At R/
125.454 776 43.790 225 283. 83 —0.109 2 —0. 258 108. 315 8 107. 846
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Tab. 3 Experimental data of aircraft terminal
. . . VR L2 T W 22 o 1| VS /1 1 2 S | W 3
HE/O K/ e /m . . . o . oy .
/() /O /O BHE/ O WA/ O BHE/ O IHE/ O
125.309 324 97  43.829 437 3  295.478 —0.23 0.00 359.54 —0.3244 —0.352 110.828 9 112.528
125.309 330 27  43.829 446 7 296.269 —3.00 5.48 359.66 —0.9691 —1.092 110.9159 112.306
125.309 334 88  43.829 443 2 296.416 —3.06 6.10 9.13 —1.9091 —1.762 101.522 2 102. 883
125.309 336 70  43.829 4409  296.374 —3.16 6.02 16.81 —2.8756 —2.648 93.8903 95.385
125.309 334 43  43.829 436 4 296.665 —6.53 10.23  16.99 —5.924 2 —6.064 94.528 1 95.003
125.309 337 85  43.829 4373 296.846 —6.76 10.05 29.57 —8.2961 —8&.365 82.0539 82.754
125.309 340 92 43,829 434 5 297.163 —7.20 9.78 51.21 —11.252 2—11.140 60.256 8 60.625
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