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Research on infrared irradiance data stimulation for ballistic

targets recognition
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Abstract: Adequate IR data set are essential to design the algorithms of ballistic targets detection, trace
and recognition. In traditional IR image stimulations, the systems often emphasize optical imaging
research of some specific scenario in order to solve the related image processing problems involving
targets detection and data association. But for target recognition, the required data stimulation model
would place emphasis on the study of change rule of radiant power in all of the potential dynamic
parameters. To satisfy the requirements of data simulation for target recognition, the research emphasis in
this paper was put on the study of scenario parameters and radiant dynamic characteristics. Meanwhile,
the underlying factors were analyzed for the aid to design the widely-used recognition algorithm.
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Fig.1 Schematic of the rotation motion of ballistic target
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Fig.3 3D mesh models of ballistic targets (from left: flat-base

cone, ball-base cone, spheroid and arc-shaped debris)
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Fig.4 Orbit motion of warhead and interceptor
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Tab.1 Stimulation parameters of different ballistic targets

Target type Warheads Heavy decoys

Light decoys Debris

3D model Flat-base cone Flat-base cone
Size/m Radius 0.15 Radius 0.15
Height 1.0 Height 1.0
Case thickness/mm 4 4
Initial 7/K 320 320

S.F. 2.0-3.0Hz
P.F. 0.4-0.6 Hz
C.A. 3°-5°

S.F. 0.8-1.2Hz
P.F. 0.4-0.6 Hz
C.A. 5°-9°

Attitude motions

*Comments

Ball-base cone Spheroid arc-shaped debris

Arc length 0.12

Radius 0.135 Long axis 0.4 .
Radius 0.05
Height 0.9 Short axis 0.36 ailus
Height 0.07
0.6 4
320 1500

T.F. 0.2-0.3 Hz T.F. 1.0-1.5Hz

S.F.=Spin frequency, P.F.=Precession frequency, C.A.=Coning Angle, T.F.=Tumble frequency
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Fig.5 Infrared radiation power data of different targets(the noise-
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