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Air Combat Maneuvering Decision Framework Based
on Game Theory and Memetic Algorithm
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Abstract; The existing maneuvering decision models are deficient in reflecting the confrontation of the air
combat. Therefore, we proposed an air combat maneuvering decision model based on game theory, and used
Memetic Algorithm ( MA) to solve the model. The air combat maneuvering decision model was established
based on bi-matrix game. The MA was composed of Particle Swarm Optimization (PSO) and Tabu Search
(TS) algorithm, and Simulated Annealing ( SA) was introduced to maintain the diversity of particles.

Simulation results show that the framework can effectively model the actual air combat, and the improved MA

can meet the real-time requirements.
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Fig.1 The 3-D geometry relation
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Fig.2 The expanded basic maneuver set

EFHEFENHEY NE, ERFEE—H",
EREEN , BEN T BAEANETHEHCK
BRI NEE . & NE BB ERMAET VITH
HiRir, LB S5 8& NE x = (%) ,%,°,%,,) A8, 1] 2L
BN AT AR B VLEI B R R R G R B , A [F] NE 5
RET AT ARAFHRE -

3 ETiE MA H9% NE Kfi#

FXETU A MA KBS NE %, PSO fEh &
REZETE FIARER K SA RN T SR ER
ER TS ERRHEREE SN - HFEHh, 6
HERESRERBRES . EARBWE 3 Pz,

[ FEENE (BERHER)

...............

N
| [SA TR FAvERA HIFH
: [sa %ﬁiﬁﬁ%ﬁﬁ%ﬁﬁﬁ@ HF PSO-SA

AT EERE ERER

B3 BeEt MA BERERE
Fig.3 The procedure of improved MA



22 Bt 5 & M

E2E

3.1 EFTPSO-SAHI=RER

TR ERR—NMEERBAS, RTRER
B x= (2,2, 27 A RERMEy = (b7,
y® ey @) BRI E R N X = (x5y) B4
IR BE R

Sei=0 i=1.2 (8)
j=1

R, m, AR B SESRER S, G0 R AT IR
B ARBAREBSAASHERY  mBaTE
REEZS NG RNR R Eh e REEE(0,
1R ER, FERATRENTF S, TSR
M,
3.2 EFTSHBHESR

BERARAZEER TS 5, AR %S LR
[4], BREBADHREE(SWAP) & B B8R
BRI IR x© = (2 27, 20 VEH
HE, A RPN R AR T N« )
FIR TR AR AR ], i LI FAE R B S R
3.3 ETHMTEHRRESHRE

FCFI AP AR AR Mok A R,
B4 % NEREERES o (x) NIEXT RS« A EHN
BIRMRERES " RERERIG AT RE F(x) Btk
1, MBS TR E FINRMES . P EHRERN

F(z) =/(x) thui lz-2 )" i=1,m (9)

A A AL RE, TRE LR HETRE

ARBREEETRIIAT HFBE,ABRNE
BT HEA B ARAE o 43, PR TR0 B 5 X 48,
—REEE.

4 BEESERGH

BT AR X E FOoR gy ke AT B, (T E
BN Matlab2013a, FIIASHEEME 1 Fim.

*®1 MBEHEE
Table 1 The initial parameters of air combat
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Fig.4 The air combat and missile trajectories
for simulation 1
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Table 2 The maneuver sequence
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Table 3 The procedure of simulation 2
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Table 4 The 3 NEs found at 9 s
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