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Error analysis of infrared guidance hardwave
in loop simulation system

Zhao Shiming, Sun Zhiyue
(No0.91336 Troop of PLA, Qinhuangdao 066000, China)

Abstract: To improve the precision and credibility of infrared guidance hardwave in loop (HWIL)
simulation test, the system error of infrared guidance HWIL simulation was studied and analyzed. The
main error source of infrared guidance HWIL simulation system and mechanism was analyzed in detail,
the guidance HWIL simulation model and the system error model were established from the perspective
of the simulation mechanism. Based on the comparison and analysis on the missile trajectory calculating
result with or without the loading error model, the influence of various error sources on the simulation
test accuracy was analyzed quantitatively. The simulation analysis shows that the error of turntable
mechanical and performance have little impact on precision of simulation test and can be ignored, and
the effect of infrared seeker axial position error is obvious, needs to be addressed in the process of
simulation test and to ensure that within a certain error range.
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Fig.1 Design diagram of infrared guidance HWIL system
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Fig.2 Missile attitude simulation error of simulation system
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Fig.3 Missile position simulation error of simulation system
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Fig.4 Target position simulation error of simulation system
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Fig.5 Model structure of infrared guidance simulation system
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Tab.1 Simulation results of infrared seeker
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axis installation position error

Axial position LOS angle Miss distance
No. .
error/mm error/mrad deviation/m
1 50 26.4 1.53
2 100 58.7 3.54
3 150 98.1 6.02
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Tab.2 Simulation results of infrared seeker

horizontal installation angle error

Horizontal installation LOS angle error/  Miss distance

No.

angle error/(°) mrad deviation/m
1 1 9.8 1.33
2 2 19.8 —-0.64
3 4 44.2 0.18
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