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Maritime precision appraisal for ship-borne radar
based on high-precision star sensor
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Abstract: At the time of marine navigation for the astronautic measurement ship, it was mainly
subject to radar precision appraisal through accuracy calibration flight; thus it has long period, large
costs, hard organization and coordination, and other defects. By taking advantages of high-precision
star sensor and radar strap-down to track and measure the space target, a kind of marine precision
appraisal method was proposed. At the time of tracking space target by radar, the star sensor shoots
the star map nearby the antenna pointing. Firstly, the star sensor calculated the initial pointing of the
bore-sight by the angle of the encoder output by radar; through fast star map identification and target
localization, the precision pointing of the geocentric coordinates system for the antenna was obtained;

Then, it was transformed to the horizontal coordinate system from the coordinate; according to
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atmospheric refraction model, the pitch angle of the horizontal coordinate system was corrected; and it
was transformed to the deck coordinate system through ship swing correction; Finally, the pointing
precision evaluation of radar was realized through axial system error and miss distance correction. The
experimental result shows that comparing with the star sensor, the azimuth and pitch angle random
rest error of the ship-borne radar measured by using the method is superior to 50 , which meets the
requirement of radar precision evaluation and shows the method is feasible,

Key words: precision appraisal; star sensor; star identification; atmospheric refraction
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Tab.1 Parameters of ship-borne star sensor
Parameter Value
FOV/(*) 4X4
Pixel Number/pixel 1024X1 024
Focus/mm 198.943 2

Main point/pixel

Pixel Size/um

(495. 258, 536.247)
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Fig. 7 Precision appraisal for star sensor
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Fig. 8 Space object image shooting by star sensor

(290. 195 764,0. 167 743),

2

Tab. 2 Results of star extraction and star identification

(290. 211 914,0. 131 187),

No. Coordinate X Coordinate Y Right ascension Declination Magnitude Attitude

1 239.734 283 717.742 310 291. 629 547 0. 338 565 4.729 0

2 424,764 526 388.831 238

3 431.954 010 396. 393 860 — — —

4 259.859 619 160. 764 038 289. 635 406 1. 085 119 5.2830 290.613 251
5 486.515 778 526. 219 849 290. 589 783 —0.252 343 5.933 0 —0.300 524
6 685.117 981 483. 435 974 290. 148 682 —0.892 160 5.444 0 292.679 932
7 431.767 517 254.221 313 289.712 250 0. 339 026 6.521 0

8 191. 899 994 895.103 115 292.325 104 0. 246 081 6.392 0

9 740.373 901 544,771 415 290. 278 473 —1.176 462 7.091 0

10 789. 325 745 517.594 299 290. 112 793 —1. 309 760 6.604 0
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Fig. 9 Fast localization results of space objects
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