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Study of search strategy on airborne optical tracking system

WANG Guo-hua' ,MAO Da-peng' ,LIU Xun',CHEN Xin-yun®
(1. Changchun Institute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences , Changchun 130033, China;
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Abstract ; Evaluation of future air combat capability includes the following main factors; the ability of finding the tar-
get, the range can be found in,the probability of discovery. In this paper,an airborne optical tracking system as the ob-
ject to study a laser-search strategy with many constraints,to maximize range of search with no leakage search and to
meet the probability of detection, to adapt to the maximum navigation error of the pure inertia INS on the airborne. Es-
tablish a highly efficient search strategy model which can effectively reduce duplication of search and invalid search
time , take advantage of the effective field of the laser detector,and analyzed the model boundary conditions. The paper
shows the simulation data of mathematical model with the determining boundary conditions. Under the height of
2000 m,to ensure no leakage search and search probability,the N =3,L = 12 km laser spot search can cover the 3o
navigation error range. If navigation error is 1¢,this can be covered in 1500 ~ 6000 m altitude. To get higher search
performance , the factors include search speed,overlap coefficient, especially Laser repetition rate should be taken into
account.
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HEE/ (m - s7")
200 210 220 230 240 250 260 270 280 290 300
I /m
1500 5.9415 5.7638 5.5944 5.4329 5.2789 5.1319 4.9917 4.8578 4.7298 4.6076 4.4907
2000 5.1202 4.9480 4.7854 4.6317 4.4863 4.3487 4.2183 4.0946 3.9772 3.8657 3.7597
2500 4.4871 4.3238 4.1706 4.0267 3.8914 3.7641 3.6441 3.5308 3.4238 3.3226 3.2268
3000 3.9851 3.8316 3.6884 3.5546 3.4293 3.3119 3.2017 3.0980 3.0004 2.9083 2.8214
3500 3.5784 3.4347 3.3012 3.1768 3.0609 2.9525 2.8511 2.7560 2. 6666 2.5826 2.5034
4000 3.2430 3.1085 2.9840 2.8684 2.7609 2.6607 2.5671 2.4795 2.3973 2.3202 2.2476
4500 2.9624 2.8364 2.7201 2.6124 2.5124 2.4194 2.3327 2.2516 2.1758 2.1047 2.0378
5000 2.7245 2.6063 2.4974 2.3968 2.3035 2.2169 2.1363 2.0610 1.9907 1.9248 1.8629
5500 2.5206 2.4095 2.3073 2.2130 2.1257 2.0448 1.9695 1.8993 1.8338 1.7725 1.7149
6000 2.3442 2.2395 2.1433 2.0546 1.9727 1.8968 1.8263 1.7606 1.6993 1.6420 1.5882
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B/ (m - s7h)
o 200 210 220 230 240 250 260 270 280 290 300
P/ m
1500 7.1406 | 6.9729 | 6.8108 | 6.6541 | 6.5027 | 6.3564 | 6.2151 | 6.0785 | 5.9466 | 5.8191 5.6958
2000 6.3192 | 6.1455 | 5.9791 | 5.8197 | 5.6670 | 5.5207 | 5.3803 | 5.2458 | 5.1167 | 4.9928 | 4.8740
2500 5.6526 | 5.4791 | 5.3141 | 5.1572 | 5.0078 | 4.8656 | 4.7300 | 4.6008 | 4.4776 | 4.3600 | 4.2476
3000 5.1017 | 4.9318 | 4.7712 | 4.6193 | 4.4756 | 4.3394 | 4.2102 | 4.0877 | 3.9713 | 3.8607 | 3.7555
3500 4.6399 | 4.4754 | 4.3208 | 4.1752 | 4.0380 | 3.9086 | 3.7864 | 3.6708 | 3.5615 | 3.4579 3.3596
4000 4.2483 | 4.0901 | 3.9421 | 3.8032 | 3.6729 | 3.5504 | 3.4351 | 3.3264 | 3.2238 | 3.1268 | 3.0351
4500 3.9127 | 3.7613 | 3.6200 | 3.4880 | 3.3644 | 3.2486 | 3.1399 | 3.0376 | 2.9413 | 2.8505 2.7648
5000 3.6228 | 3.4780 | 3.3434 | 3.2180 | 3.1009 | 2.9914 | 2.8889 | 2.7926 | 2.7021 | 2.6169 | 2.5366
5500 3.3701 | 3.2320 | 3.1038 | 2.9846 | 2.8736 | 2.7700 | 2.6732 | 2.5824 | 2.4972 | 2.4172 | 2.3418
6000 3.1485 | 3.0166 | 2.8945 | 2.7812 | 2.6759 | 2.5778 | 2.4861 | 2.4004 | 2.3201 | 2.2446 | 2.1737

FA A AL , R RN A M OBk b B n D 1.7,k = 0. 8 Z5 8 T, A2 U FVE R S, 1o 4h
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R/ (m-s7h)
200 210 220 230 240 250 260 270 280 290 300
EE/m
1500 7.5123 7.3512 7.1949 7.0433 6.8963 6.7537 6.6154 6.4812 6.3511 6.2250 6.1026
2000 6.7043 6.5339 6.3701 6.2124 6.0608 5.9148 5.7743 5.6391 5.5090 5.3836 5.2629
2500 6.0379 5.8648 5.6995 5.5415 5.3905 5.2462 5.1081 4.9760 | 4.8496 4.7285 4.6125
3000 5.4796 5.3077 5.1444 | 4.989%4 4.8420 4.7019 4.5685 4.4415 4.3206 4.2052 4.0951
3500 5.0062 | 4.8377 4.6786 4.5283 4.3861 4.2514 4.1238 4.0028 3.8879 3.7788 3.6750
4000 4.6007 4.4371 4.2833 4.1385 4.0022 3.8735 3.7521 3.6372 3.5286 3.4256 3.3280
4500 4.2504 | 4.0924 3.9444 3.8056 3.6754 3.5528 3.4375 3.3287 3.2261 3.1290 3.0372
5000 3.9454 3.7933 3.6514 3.5187 3.3944 3.2779 3.1684 3.0654 2.9685 2.8770 2.7906
5500 3.6780 3.5319 3.3960 3.2692 3.1508 3.0400 2.9361 2.8386 2.7469 2. 6605 2.5791
6000 3.4422 3.3020 3.1719 3.0508 2.9379 2.8325 2.7339 2.6414 2.5546 2.4729 2.3960
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