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Multi-Target Threat Assessment of the Infrared Fisheye System

Zhou Yulong He Yongqiang Zhang Weian
(Optical and Electronic Engineering Department ., Ordnance Engineering College

Shijiazhuang , Hebei 050003, China)

Abstract When the target is several miles away from the infrared fisheye system, it will be a point target in the
infrared image, so there is no target information of distance, geometry and texture, without which it is hard to assess
the threat of target accurately. So the multi-target threat assessment of infrared fisheye system is studied. A multi-
target threat assessment model of the infrared fisheye system is proposed. In the model, the distance and the radial
velocity of each hour are derived from the initial distance taken by laser range finder, and hence the multi-target
threat assessment model is established including the threat factors of target distance, radial velocity, course angle and
angular altitude. Then considering the nonlinear characteristic of multi-target threat assessment, the radial basis
function (RBF) neural network is used to solve the problem for its good self-adaptive and self study ability to solve
nonlinear complex problems and the training sample generation is also discussed. After simulation experiment, it is
found that this method is feasible and effective.

Key words imaging systems; infrared fisheye system; multi-target threat assessment; threat assessment model;
radial basis function neural network
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Fig. 2 RBF neural network structure
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Table 1 Training samples

Targets T, T, T, Ty T,
1 0.6667 0. 2800 0.1563 0.5556 0.3721
2 0. 8333 0.7300 0.4250 0.3333 0. 6504
3 0. 8667 0.7750 0.4500 0.2778 0.6811
4 0.9333 0. 4600 0. 1875 0. 4444 0.5196
5 0.5278 0. 9280 0.0438 0.1333 0.6157
6 0.4167 0. 9550 0.1250 0. 1444 0.6501
7 0. 9444 0. 7840 0. 1875 0. 2667 0. 6281
8 0.0556 0. 7840 0. 1875 0.2667 0. 3608
9 0. 9556 0. 2800 0.3125 0. 5556 0.5061
10 0. 9556 0. 1900 0. 6250 0.5778 0.5696
11 0.9722 0.1000 0.9375 0.6111 0.6388
12 0. 7500 0. 6400 0. 2500 0. 3889 0. 5438
13 0.9111 0. 9550 0.2188 0. 1444 0.6817
14 0. 8889 0. 8650 0.1250 0.2222 0.6189
15 0. 8056 0. 5500 0.1563 0.4111 0.5017
16 0. 6944 0. 5500 0.1250 0.4111 0.4589
17 0. 6389 0. 9730 0.0938 0.1111 0.4775
18 0.3611 0. 5500 0. 1500 0.4111 0.3662
19 0. 2500 0. 4600 0.2188 0.4667 0.3245
20 0.1389 0. 3700 0. 2813 0. 5000 0.2799

2 WIREE K RBF #2246 F1 MADM &5 38 %) if
Table 2 Test data and the result comparison between the RBF neural network and the MADM

Targets Ta’ T,,’ Tv, Tﬂ, Q T;
1 0. 9889 0.5950 0.6138 0. 3433 0.7072 0.6925
2 0.9833 0. 3700 0.4074 0.5778 0.5756 0. 5650
3 0.9167 0. 3250 0. 4444 0.5667 0. 5504 0.5388
4 0. 9556 0.2620 0.5926 0.6132 0.5868 0.5739
5 0. 8333 0.1360 0.3125 0. 4444 0.4135 0.4325
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Fig. 3 Infrared images of some kind of remote rocket bomb
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Table 3 Threat index data and result of two targets

Targets T, T, T, T, T,
1 0. 8056 0. 6850 0. 7500 0.8532 0.6973
The 550" frame
2 0. 9444 0. 4600 0.5100 0.9682 0.6427
1 0.3333 0.6760 0.7100 0.8592 0.6272
The 650" frame
2 0.9167 0. 5450 0. 6250 0.9220 0.6684
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