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Variable universe fuzzy adaptive sliding mode guidance

law with finite time convergence

ZHANG Xu, LEI Humin, LI Jiong, ZHAI Dailiang
(Air and Missile Defense College, Air Force Engineering University, Xi’ an 710051, China)

Abstract; A finite time convergent guidance law based on variable universe fuzzy adaptive sliding mode was proposed for intercepting high

speed and maneuvering targets. Firstly, the missile-target interception model was derived and the three-dimensional sliding mode guidance law was

designed. Secondly, according to the expert experience of finite time convergent guidance laws, the fuzzy adaptive control method was adopted to

approximate the consecutive items of the sliding mode guidance law, and the finite time convergent control rules were designed. Finally, a new

expansion factor for variable universe was proposed and the variable universe fuzzy adaptive sliding mode guidance law with finite time convergence

based on new expansion factor was proposed. Simulation results show that the proposed guidance law can hit the target correctly and achieve the

finite time convergence ability of the line-of-sight. Besides, compared with the proportional navigation guidance law, the proposed guidance law has

better guidance precision and shorter flight time.
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Miss/m 0.0302 0.0980 0.1781 0.3747

R2 0,=14.57°, ¢y, = L ISHHFHSHE
Tab.2 Guidance precision when 6, = 14.57°

and ¢, = 1. 15°
Mshidd#kae,  a,=lg a,=2¢ a =3g a =4g
/s 13.870 14.070 14.330 14.650
LA
Miss/m 0.0735 0.1862 0.3901 1.603 3
) /s 13.850 14.030 14.260 14.530

Miss/m 0.0320 0.0788 0.1181 0.177 6

3 0,,=4.57°, o = 11Ol K SHERE

Tab. 3 Guidance precision when 6,, = 4. 57°
and ¢,, = 11.15°
Plshid#a, a,=1lg a,=2¢ aq,=3g a,=4g
/s 13.950 14.180 14.470 14.840
R
Miss/m 0.0912 0.2118 0.4896 4.2139
/s 13.880 14.080 14.320 14.610

ARV IR
Miss/m 0.0350 0.1409 0.484 4 0.7447

HIZE 1~ 3 3 R, FEAN [ ) S0 s i
SHRISHEIE i s S AN HARPLS i B B0, Ee il
il FHAE HARHLB 20 g i BE T B, (H 2
AR VSR 1 1 10 P A BRI TR] W Sl S R 26
REASNE R b H AR, EL L H ] S B SN
BRI A A B (] [l 3 1 AR 2 A]
R, AE SR TR SETE D A AN AZ B DL, G R
TSI, T AR H AR A B [ B AA AR
JA R AR /N s R 2 2 TSR 3 AR, 16 5 90 Ik UE
WA IS OL T, 25404 T (i A 728 R, 5
AR F AR AR AR B, B i AR

4 #ig

ASSOR A BRI TR] WSO S A BT T R &
B MR TSR RO, 532 RSO 2 il 1) 7 i
SR , 0 BT A = 2 A 5 A AR D) 4

WPEAT AT, Bt 7R i D AT PR [R]
SIS RIS, g 38 /g O B0 T B4 )
D) B vl R B, B TR R AR I A 4 TN
R A TSI 17 ) 5 AR S B 2 o R
Bt ARV ASRY [F E 0 RRA FR S A W S
o DA RN, Prist it i il 5 H e A8 MR i
T E bR, HREAS I8 B A A R TR, H.
55 LU ) S AT L, B A g 1 ] S8 A o D
A AR 8]
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