] jcmik

# S 2012,30(20)

¥ 3518 32 (Articles)

.ﬁﬁ
S

23 2% Gl ENDGAME B &3t 0f 58

RE&, B &, DiRRE, RGE

M= FEFIRALE #2248 221000

»

WE sStN==S ¥ ENDGAME KR, EHEAENSSI B, NSHRETRBITTEREXEER, AXIM TG S5 MoK
S BEMELENSSEIHARS S BNEIT BB, HSIINEENEHN, XN TR REXGHITHENRESF, FEEREHA,
EMHEEGT, EEMTRITRESSIERILGISSIEER, RN BEFESHH BR, EFEENEHNH SHEREL,

X ===5¥ ENDGAME; 51 ;MK ; TEMEH
bFESRE TJI765 XRIRIRB A

10.3981/j.issn.1000-7857.2012.20.012

ENDGAME Guidance Law of Air—-to—air Missile
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Abstract For the ENDGAME section of air—to—air missiles, it is very important to select an appropriate guidance law for missile to hit

targets accurately. This paper analyzes three different guidance laws, that is, the proportional guidance law, the differential game

guidance law and the variable structure guidance law. The direct force control is introduced, and then the performance of three different

guidance laws under various attack conditions is analyzed by the computer simulation. It is shown that under the engaged condition, the

variable structure and the differential game guidance laws are better than the proportional navigation law. For a large motor and sustained

high speed targets, the guidance performance will be better with the direct force control.

Keywords air—to—air missile; ENDGAME; guidance law; differential game; variable structure control

0 35l
25 25 S B ) S o RR A R 40 R 3 S B B W0 IR BE AR
SFEREMARG FE, MELRMNSENEFE LR R
ENDGAME CR ¥ 45 ) B¢ . H1 T 75 ENDGAME Bt 551 5 H 4
V) R X B B /0N, L A ] Al 0, 7 A i ) g 7 O
AR AUR A AR 25 0 B 1) g 07 A5 SR B 2 28 68 ) A5 Y PR
SeES B ARBL B R e A AL, b T Mol AR ok T gt B B
LS BE S B bR T B R T R S AT R
Ml RGO PR 252 SR R HLEh B AR A R AR
AT A R R T R i h SR h A A
Py 7 2 A A R S 0 AT IR S A ML Sh M | T AL R S
VPR Al 105 5 X S S R AT i AR Eoe
SHIHEAEIT TS A AT PERE M R R
it i A R AR AT 25 S

il

W T S A T TR S A L L AR R — Bk
T3z 0 T 0L BE S o DA R R s AT R B AR 1
Iy R G| R R T AT SR MR AR e AR IR AR TR
¥ M BEFE BR 72 oR , SRS SO e A0 T 5 LA & T LA A7 e
A3 AT R AE AT AR 2 ) T 5 | A AR AL B 1 oL R
BAT AP SRR, B S8R 3h BT B A S vk (A
LR AR A AR DI 1 b 23 AR IR R, Ak i R
Lyaponov fi 46 52 i il \H= B8 S B 5 I B vk, S
EHTARSBEEN SFEIH8, H R BRI T HE
PR AT E S BRSO T B R AR Ltk F 517, R it
FEXFH R 2 T ENDGMAE Bt ,  HL% & HA5 0 1) #E 169
BAE RG] S8 0 1 H 2 RS e 51 gy
XHRF I MAE LR T 5], AR AR ) 2R G R S LA By
BRI A B 5 s S AR R T R

WA B 2012-04-17 ;45 = B 4 :2012-07-02
PB4 WA B A BRI AR @ AARSE A2 A B h) e T A

:zjc_9999@163.com

71



] jcmik

¥ 3518 32 (Articles)

B S 2012,30(20)

SCIEACE & TECHAOLOGY REVIER

1 BHIS3IE

5 AL 2 9 51 AR L, Lo S 510z 3 B ARAY 5 B
R AT AR T AL A R B R4 R 5] R A
PEAE PR L5 5] BoA T TR SEB A 4 A5 Ho AFMEIE
W] L i) 5 51 R — b REFE /D S B O T R B R AL 5
%O

PO 5 51 4 A SEAEURE < %2 b L Ay i R B A T T
CATER AP LA S B L f R LGB S B bR . T ok
N IR TR - s R R R A0S Sl U - S Bt
JIE O Ak Wy 10 30 ff HURE Oy 55 B I LR (RLER ) 19 7 20 ffy

JEG 5 LU i —Fh 5 B 0=Kg . 516 R 1R

A

E1 #EMEMEHXER
Fig. 1 Relative motion of the projectile and target
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Fig. 2 Schematic diagram of missile guidance system
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Table 1 A comparison of miss distances (unit: m)

ik A PN Vs DG
FiB 0.0015 2.3943 0.0003
= 0.9355 2.4838 -0.0066148
UL 0.013781 2.201 -1.5283
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Fig. 3 PN without direct force control
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Fig. 4 PN with direct force control
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Fig. 5 PN+DG without direct force control
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Fig. 6 PN+DG with direct force control
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Fig. 7 PN+VS without direct force control

TEM+H S5 TEFERE NEH
Fig. 8 PN+VS with direct force control
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