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Air Combat Maneuver Decision Based on MCTS Method

HE Xu, JING Xiaoning, FENG Chao
(Aeronautics and Astronautics Engineering College, Air Force Engineering University,
Xi’an 710038, China)

Abstract: Aimed at both sides” maneuver decision problems in air combat that changes of angle, distance,
velocity and altitude dominant function are considered to make maximum air combat superiority expectation
as target, the Monte Carlo tree search method is introduced. The search strategy is used by the mini-max
search algorithm. Against the confrontation between the two aircraft, the simulation results of air combat
situation and advantage change curves show that our fighter is in the dominant position for the most part in
the whole process in air combat by using MCTS method. At the same time, the real-time performance of
the algorithm is simulated. The results show that the model time of the algorithm computing maneuver ac-
tion is located at 50~100 ms range to meet the needs of real-time.
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Fig. 1 Air combat maneuver selection
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Fig. 2 The Monte Carlo tree search algorithm

AT FFFRIEWAE 2RI 728 AL 3hE
ok, HAARPOR AT .

S| LE . BOCHET A 1 B
Z Has RSN x@— D WLBhahfEN a— 1) T



5 5 1]

AT &5 2R T SR R IR R R 7 A ) 25 L3 o 39

BN ¢ PRI ZI LS S E AT UOR . 1 Sk
gk S W AR O NI (= 71 =08 < o N [ B 2 N e )
YEZ RIS AR HEAS (D) la() =c}.i€ 1,2,
7o BEBOR RN Zh VRS B 1928 S 34 R B
AP SIET RUE s 5 SR RIS BRI IR B &
1A HA R R S0 % St 2T DY e
1) WL ER L PR 4

P®2 YRS, AR RS RERERA
IREN Ll S AT DAk Sk 1) T i BEML s ShAE K8
AL BNVER A SRR IR 5

B3I (FEASr. R RIS ST X
b TR R A A

W4 R KRR R A R E
Tt IR A5 VR SR Y s ST AN

SRF R RAELLA A UCT 8RR g X2 6%
LB Zh VR AT & . DR B A il TR i
TN 0 W S RALEE R S G . X T4
— AT BT 0 € ch(n) R SR IEAS 2
S — VAR 7 B PP B Y S — 25 it
A4t XA R FRAS W 8 5 30 2 26 0k R (Y
] MR 5 D], BOE BRI A R IR R T
) o SR Y F Y S R A (A R R A (TR I
AR/ M ZR T DAk £ 19 a5 HOn] g2 Ji KTy s sk i
NI RO PEAS ETEBA EHES IR AT —
UG s USSR 5 A PPAk BB/ 19 S5 B DU BPA
IR AXH TS AL IR R A T 28
BERRITANE r B/ NEE TR . WA 1A » 115

2In DT,
r, = v, Zwce #Jra (11D

Ao LA A, AR T OSSR
BB S ) 9T HI% R T W5 5
e B A A [ SR A0 0T 25 T, 2719 45, B TR0 IR
B DT BT A TRREG we E— DA T2

JE R H 0 TR R AE AR IR R S A 1 5
o H—RKIEE FRARIEPEAR(EAE 7. T e )5 1
Mo WR— D ST € ch Go BPEAE 8l
= NN S 3 AT SR AR AR
Ik, W5 ¢ JERIN 2P WAL S S 1 ok
RS AT EE Ry
E[S() | a(t) = ¢;] | Zr,- | a2
R HLBh S D SR A, T — 28, B r
AL ENPE X BT A 2S ISR FIR M ER T~ —24
TR I 20 FECT > iR SR I 220 1 2 AR 34, 28 g

TR AR RO B S SR T
MCTS w5 T A EL A 28 SR 2 A R /M
VAR A TR T BE £ i FR 5 s AL i s A0
7 23 S SO e — PR AT A B SR T i

3 SZIRfHE

AR S A5 BRI AIE T vk A R S S
SR EL B A Intel (R) Xeon(R) CPU E5-2643,
FE# 3. 50 GHz, NAE 4 GB. #4345 5 Microsoft
Windows 7 32 i #VER S . 7E Matlab2014 Fi547.
3.1 BIEWIE

PEERAEE T« RLRE TR ROy — X — 25 it Btk
5t HARHUK IR U E 1 B AR HE A 25 TR 7 VR IR
TCHLIRHE AR SCHf E L3l sh VR Yok ki AT AL 8y
AR BOEM IR KN 0.2 s, RALWILGRALE
H#[10,10, 5 Jkm, ¥ 45 3 EE A 180 m/s, fiit [n] fA A
3007 R Af1 R — 307 TR £f oy — 507 BRML I i o B
K8, 7,5 Tkm, ¥ b 3 BE R 170 m/s, i [a] f1 A
110 JRHI AR R 0% TR B f o — 90°, XU 128 kA&
PO 3, ey FoR AL 1 TR B

K3 B X5 23 i i = el 14

Fig. 3 A three-dimensional chart of air combat

between the enemy and mine
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