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Performance optimization of infrared interference decoy based on
trajectory correction technique

XING Bingnan, DU Zhonghua, DU Chengxin
(Key Laboratory of Intelligent Ammunition Technology, School of Mechanical Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; In order to solve the performance optimization problem caused by the high-dimensional nonlinear characteristics of the trajactory
correction decoy and improve the traditional serial design method in the conceptual design stage, an intelligent optimization algorithm based on DOE
(design of experiments) and RSM ( response surface methodology) was proposed and the basic projectile structure model and related design
parameters were defined. Based on the DOE, the design variables were mapped to the performance criteria to generate the stochastic Kriging
response surface, and the neural network was trained to identify the unstable design. Multi population genetic algorithm was used to determine the
optimal projectile design. By changing its cost function, the Pareto frontier reflecting the performance tradeoff could be generated. Simulation
results show that as for the technical transformation of infrared interference decoy based on trajectory correction, the proposed algorithm can obtain
the optimal design configuration quickly and accurately in the conceptual design stage, which can guarantee the following accompanying flight
mission.
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Fig.1 Flow chart of design optimization process of infrared interference decoy based on trajectory correction
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Tab.2  Optimized design configurations for various objective function weightings

A FE N, L/ Lo/ Tu/ Au/ 8/ Lo Yim”

(or,0,,0) (N+s) mm ms ms *) s *)
IR 1,0,0 16 99.9981 13.5 10 20 19.9966 2.6770 177.992 6
/NI 0,1,0 4 30.0043 30 38 50  3.0397 5.9998 277.943 4
/N BB 0,0,1 4 30.0014 29.9 40.1 20 19.9823 4.1119 359.973 0
grariit 1 1.0, 1.0, 0.29 12 30.0020 12 10 50 11.0593 2.0006 177.206 7
Prep it I 0.21, 1.0, 0.37 4 30.0529 -30 42.2 50  6.1048 5.9999 359.626 9
Pro i 0.83,1.0,0.21 12 30.0022 10 10 50 10.8756 2.0001 180.169 5
Pr it v 0.37,0.79, 1.0 4 30.0028 30 38.7 50  3.0197 5.9969 199.374 3
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Tab.3  Simulated (predicted) performance of optimized configurations for various objective function weightings

(UREASETS HF2/m BRI/ (°) BAHLEE/ (N - s)
BARHR 2 563.825 4(2 468.031 3) 13.523 5(14.948 8) 1 600(1 605.258 3)
B/ NUA 1 639.136 1(1 674.559 9) 2.541 3(2.738 6) 120.01 7(122.147 7)
e/ NE S 1 637.367 4(1 663.3659) 2.958 6(2.486 1) 60.002 8(96.529 5)
PPzl 1 1 822.467 8(1918.633 1) 4.262 6(4.7829) 360.024 0(357.266 6)
Prixit I 1642.2152(1713.938 1) 3.001 7(3.318 2) 120.211 6(125.599 3)
Prpikit 1 868.451 6(1 853.833 7) 4,951 2(4.442 4) 360.026 4(357.273 5)
itV 1 652.041 3(1 828.333 2) 3.731 6(4.078 9) 120.011 2(123.349 8)
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Fig. 11  Pareto optimal projectile designs with DOE data
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