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Research on Guided Projectile Control Method Based on Machine Learning

CAO Wenjie, ZHOU Wentao, CHANG Sijiang "
(School of Energy and Power Engineering, Nanjing University of Science and Technology , Nanjing 210094 , China )

Abstract;: The traditional impact point prediction guidance methods require a lot of iterations in the
solution process,and the real-time processing ability of information is poor. The impact point prediction
model based on machine learning method can reduce the prediction time and improve the prediction
accuracy. However,the existing impact point prediction model is mostly trained by the uncontrolled flight
data of the projectile, without considering the influence of control force and torque, resulting in a
remarkable difference from the actual flight state of the guided projectile. In this paper,a guidance and
control method based on machine learning was proposed. The flight state parameters of the projectile in
the controlled state were used as the training set,and the controlled landing point prediction model was
established. Combined with the proportional-differential control law, the guidance and control process
based on this landing point prediction model was constructed. The simulation results show that the impact
point prediction model trained by BP neural network can accurately predict the impact point, and the
proposed guidance and control method can achieve high-precision guidance and control. The relative error
of the range direction of the hit point is about 0.01% , and the relative error of the sideslip direction is
about 3.1%. The feasibility and effectiveness of the designed guidance and control method are verified,
which can provide reference for the in-depth application of machine learning method in the field of
controlled projectile technology.
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Table 2 Node number error of each hidden layer

TR WFRIRZE/m Wik IRE/m
48 5.132 5.283
49 4.369 4.752
50 3.458 3.569
51 3.243 3.651
52 2.186 2.406
53 1.589 1.657
54 0.843 0.957
55 0.743 0.954
56 0.574 0.575
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Table3 Statistical results of prediction error

0/ (°) (yre 6. A, /m Az, /m
(25°  5°) 2.532 1.507
20 (65° 5°) 3.524 1.326
(95° 5°) 2.529 1.253
(25°  5°) 3.246 2.675
28 (65° 5°) 2.654 2.958
(95° 5°) 3.226 1.875
(25°  5°) 2.532 1.507
35 (65° 5°) 3.524 1.326
(95° 5°) 2.529 1.253
(25°  5°) 3.846 2.505
42 (65° 5°) 3.752 1.146
(95° 5°) 1.576 2.453
(25° 5°) 2.246 0.821
50 (65° 5°) 1.237 0.915
(95° 5°) 2.422 2.271
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