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Integrated Guidance Law of Reentry Maneuvering Warhead
with Terminal Angular Constraint

HU Zheng dong, GUO Cai-fa, CAI Hong
(College of Aerospace and M aterial Engineering, National Univ. of Defense Technology, Changsha410073, China)

Abstract: Because perpendicular impact on the target was required for reerniry maneuvering wathead, the integrated guidance law
wih teminal angular constraint, which comprised diving plane guidance equation and turning- plane guidance equation, was derived.
The robustness was enhanced by adding sliding mode variable structure control to the optimal guidance law. For the sake of reduction of
chattering and energy consumption, the RBF( Radius Basis Function) neural network was used to adjust adaptively switching gain, which
was demonstrated to be effective thiough computer simulation. Simulation results still show that, compared with optimal guidance law,
the integrated guidance law can still hold the guidance precision when digurbance exists.
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Tab. 1 Effectiveness of integrated guidance law
€
(m) ¢) (ny's) ¢) @) (s) (rad)
e=0 53. 54 5. 86 793. 6 - 089 - 027 27. 67 1. 137
e=1 53.27 5.76 793. 1 - 102 - 035 27. 69 1. 146
€= 10 49.21 4.71 784. 9 -223 1. 54 27. 87 1. 250
€= 40 21.79 4.97 705. 6 - 854 - 230 2889 1. 759
e= 70 39. 54 1. 15 547.7 - 540 - 10. 45 31.35 62. 37
€= 100 1169 3.41 117.3 20. 00 - 20.00 59. 44 3899
RBF € 33.38 5.94 793.7 - 083 - 0.27 27. 67 1. 141
; ; €
2 2 2 2 ; 8
( & 0 &= 100), , ; a
B , 4
20 20 20,
- -~ Py 35 12
o 10 o 10 S 10
\U \u \u 30 NORUUSRTPUEL . RO S -4
& 0 \- & 0 & 0 10
&-10 &-10 ®-10 25| 1
£ =40 2% e =70 20(: =100 é é 81
W10 2 30 0 10 2 30 %0 2 40 60 =2 1z
iR ¢/ s ) ¢/ s B ¢/ & = 6
20 20 20 TR L] S - ] - 1w
10 L 10 L 10 gm_ &4
Q a Q
£ 0[\/\/\" £ x = X 5 2
E-IO . E-IO ) E-IO h ;
20le =40 20lE =70 208 =100 0 \ 0 :
0 10 20 30 0 10 2 30 0 20 40 60 0 10 20 30 0 10 20 30
Bt ¢/ s HHiE) 2/s W ¢/ s W) ¢/s R ¢/ s
4 € a B 5 RBF €
Fig.4 Variation curve of a and B under fixed € Fig.5 Variation curve of € under RBF neural network
€ : € , ; € ,
2 2 8
, , RBF
2 8 2 2
2 2 2
= 40 , 12m, 35% ;



26 2008 3
3.2
G2 ) (4)
( Gl ) RBF
(1) ;
@, = 0.4
—_—m — . CO —
S+ 2L0s+ O ’ ’ ’
(2) 30% ;
(3) : s 20nys, t> 10s R 50m;
(4) :t> 10s AN AX= 2°+sin (T4 10)
2
Tab.2 Guidance precision comparison between two guidance laws
Gl G2 Gl G2 Gl G2 Gl G2
(m) 125. 8 68. 33 3.972 2. 401 7.534 6 671 53.54 33.38
) 8 484 8 516 1. 315 1. 287 2.093 2120 5 862 5. 941
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