515 % 45 2 i 2% TR Vol. 15 No. 2
2024 4 4 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Apr. 2024

XEHS:1674-8190(2024)02-179-09

HEFABITHBEDDPG EEH—3—2 &
& Sl ik

WEIWT, GHRF, LR
(Ji2s Tl VG Z2 i 2 SH B3 RBFST 0 A T8 fi 5 K S F58 %8, #6742 710076)

OB DAY AR S 5 R SR B B T L GO A 25 STl R e 0 R A A ] S A S
B T RS T TR E M AE M RS B BE (DDPG) S Ak 2 > B3k f*i’}ﬁrﬁi B S st Al = > 22 Jily e K Sk L
B G A AT LT RR RAT I AR R b AT B T BRAY R A ) BRI 5 G A 3 5 Y AL 3 4 1 1
2% 5 RS A 2%, S B DDPG B3k 15 2% 2] BRET 9 28 1, IF ARG w8 JEE 15 80 18 S S 9B I i) LB A S I
(15T 25 A <1 25 2R A 5 08 A AU — X — 28 AR Sk, X2 b 45 1 O 1R A PR PR 2 ) SRR S0 A R
e Sf A ) BEATIRAIE o 2 SRR WY - AR SR M A 2 RS S 43 1 5 AT 20, RE RS Dy 11 2 2 RS 31 ik — 20 e e 4R At

553,
KEEIA - SR AL S T s A BDRAN 5 TR B R SR B 5 2 A )
FESES: V323.9 XEEARIRED: A

DOI: 10. 16615/j. cnki. 1674-8190. 2024. 02. 20

One-on-one air combat control method based on situation
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Abstract: The existing aerial combat control methods do not comprehensively consider the situation assessment
based on expert knowledge and the control of aerial combat through continuous speed change. Based on the deep de-
terministic policy gradient (DDPG) reinforcement learning algorithm, a comprehensive reinforcement learning en-
vironment is designed that considers flight altitude limits, flight overload and flight speed limits, which is building
upon the situation evaluation function as the reward function for reinforcement learning. The interaction between the
DDPG algorithm and learning environment is achieved through the fully connected carrier speed control network
and the environment reward network. The end condition for air combat is designed based on abnormal height and
speed, missile lock time and combat time. By simulating one-on-one air combat, the effectiveness of this combat
control method is validated in terms of learning under environmental constraints, situation evaluation scores and
combat mode learning. The results show that the air combat control method is effective, and can provide guidance
for the further development of autonomous air combat.
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Fig.1 One-on-one air combat model training

overall process
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