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Application of Reinforcement Learning in Missile Guidance
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Abstract: Principle and characteristic of reinforcement Jearning are outlined. The value function approximation-of rein-
forcement leaming with neural networks is studied, and the learning algorithm using modular neural networks to approximate the
value function is emphatically analyzed, which decomposes the state space automatically and increases the generalizing ability of
the meural networks. The meural networks are trained offline, and is used online as a feedback controller. The A-learning algo-
rithm is applied in the missile guidance problem, and the simulation results show the good performance and effectiveness of the

application of reinforcement leaming in those problems of missile guidance and control.
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Fig. 1 Principle of reinforcement learning

» BEWEEFEEHRHELE(00000); B BN ES RRAHEUFELWHHE

AR 3822000 - 01 - 10; 44 %A% E 59:2000 - 11 - 22,


http://www.cqvip.com

583 BALSE I E SR PR 749

EE %  FXNENTERERA v (2) &
RS RAEEE xt BTX BRIV BB N BRI
BB, R RGR R

V'(z) = m:le"(x), Yx € X

P BMOR RS BRARAS /FE FIXT B9 B4, 3B 52
SUF R B34 B, TS B R R B9 A T E k40
KA Qe Yl Jm MM ARRAKES .
RS X B B
3 A-%3)(A-Leaming)

tEn Q¥ I BEFRHER, QE I FIM
] R AR T R ES, BB s T
A-%3J (advantage leaming, B A-3 )W RMT &
— AR FERE R RERMER V() WA
EH A (x,un) FHEXMT

V¥ (x,) = maxA” (%,,u,),

A (% u) =

Y (x) 4 (r(x,su,)+7VAt(I:<rm)> V'(x)
Hep Kk ZHELAET, () "r5HARERE
RMMABE. TR, —MRE /AN A BT
EER x RETEN BV (2,) GRTEHE o, T
BNRCRAES S EER . EE
AR A HBEW

A (x,u) = maxA(x,,u) +

(r{z, 1) + ¥ max A{&yyq, 14,1)) — maxd (2, u)
Hltl ¥

AtK
(2)
MR T ES A-¥35 QEIHEMBMEM, K
BT REEK Ar, B A 5 ABIGR A, LB R
DEKAER.
4 T4 E 8B WS 45 1 Approximation
of value function using neural networks)
mTFMENERATEEE. FEME %85
i, Bk, BSR4 T ULV AR R e, BT R A B
FEIRWHERMEL, BT RA ¥ I A REHE
TS R, FRES R LB AMNEREEIRE
e, —THERETRANE-RETEENAE
BT a9 S MRS AR, TR B RS T M a0 i
IR AEEE B, Y TXRNRATUREE
22 R 438 S5 M S TR DR AR R A, 4 1 M RO 4 X L
E—RERETFSR, ERNEERELH 8

R BB R ERAR, —REENE 2 5
FRELES 4, = 1,2,,0) HB i MER TR

B, 5, (0 = 1,2,-,n) D RIS
G
x Fintd Alxu) =ég, A (x10)

u Wi 2

A
FA%E

Ap(x,1)

B2 EU R R B PR AR I LR
Fig.2 Approximating value function using
modular neural networks
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Fig. 3 Figure of mean square error
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Fig. 4 Trajectory of missile and plane
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