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Fusion tracking algorithm of boost-phase ballistic missile
using Bayes
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Abstract: The demand of tracking accuracy is very high in the boost-phase ballistic missile interception,
how to fuse the data of many kinds of boost-phase detection equipments to get more precise data has
become an urgent problem. To solve this problem, a new fusion tracking algorithm based on missile early
warning satellites and radar was studied, a fusion tracking algorithm of boost-phase based on Bayes
theory was proposed. The detection model and tracing model of missile early warning satellite and radar
for boost-phase were established, the accuracy of this fusion algorithm was improved by the help of
POFACETS’ RCS simulation of one type of ballistic missile. Simulation results show that the result is
more accurate than by using arithmetic mean on the limited sensors, this algorithm has high reliability.
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Fig.1 Process of boost-phase interception of ballistic missile
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Tab.1 Parameters of ballistic missile

DL EBHE 3 IR
%3 WESH

Tab.3 Parameters of radar

Parameter Value Parameter Value

Third grade than the

Boost phase progression
P prog thrust

300

First level of the fuel

41 64
weight/N 640

Warhead weight/N 2268

Emission angle of

First stage burning time/s 60 . 87°
elevation
First Iev.el of the total 48 988 Launch azimuth 50.1°
weight of/N
First grade than thrust 300 Radius of the Earth 6371

/km

Second level of the fuel 23972 Shutdown some time/s 180

weight/N
Second stage combustion Height of the launch
. 60 . 20
time/s point/m

Second level of the total 27669 Earth’s spherical shape Ellipsoid

weight of/N
Second level than the 300 Whether th_e Earth’s Rotation
thrust rotation

Third grade fuel weight/N 6 554 Range/km 5155.4

Third stage burn time/s 60 Mode of transmission Vertical

Third level of total

weight/N 7711 Gravity WGS84
D5 FLA B EUE TR SENER 2 PR,
R2SHMEIESHY
Tab.2 Parameters of IR
Parameter Value
Type Staring focal plane array
Diameter of the camera lens/cm 50
Focal plane length/m 1
Sensor/pm HgCdTe 3-5
Satellite altitude/km 1000

Instantaneous field of view/rad 20x10-°

Parameter Value
Wave band X Wave band

Frequency/GHz 10
Peak power(P;)/kW 500
Antenna diameter(D,)/m 4.15
Antenna efficiency(n) 0.68
Antenna gain(G,=G,)/dB 50
Noise figure(F) 4
Number of integrated pulses(N;) 20
Beamwidth (9s) 0.5°
Pulse width(7)/ s 50
PRF(Fg)/Hz 150
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Fig.12 Position error introduced by IR Sensors
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mean method
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