CRIE A% ¢ e K TR Vol.24 No. 1
2016 41 A Optics and Precision Engineering Jan. 2016

XEHES 1004-924X(2016)01-0178-09

GINENEBHITERLEHEMNMRWL

B o, EEH.N OFELON F.ETE
(AREIBRAF BHMNFER,EAT % /KE 150001)

TEE P as M IR b B AR DAL A e 5 T/ TUA DA BAJE 2058 T I 00 R 5 7 20 10 B2 A 03 MR [, AT 4

e 00 e D2 TR X L 38 T T RA M 8 T B BGE PulE F 0072, DUg B/ TLAR Y 31 25 By 1 45 72

RSy PR EEAGE AL | AR A 1 B0 3 20 A P 0 A R 1) B SR S N R T B R B X S I S TS O R R U T
A S EFHEAT T, 2T MATLAB VG347 105 B 50 25 R R UL B T A T 650 s ihdih HAR LA , ST HLEt

[ 410 s, $2I0AME LR I 4L B LB B2, IF HLA L oS vk s B e B M v . S RIS A 5T O A b L IR R

ﬁﬁﬂzﬁ&iﬁwk%’ﬁ%mﬁﬂﬂLﬂﬁ?}ﬂ*?ﬂ%ﬁ@hﬁﬂxﬂuﬁﬂlﬂ%&k%Eﬁ&%ﬁifﬁc

¥k # RESIRAEBRTE AL FMEE R R R AR

FE 2SS TI861;V19 CERARIRAG ;A doi:10. 3788/0OPE. 20162401. 0178

Optimization of attacking orbit for interception
satellite with low continuous thrust
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Abstract: The attacking orbits of interception satellites were explored when target satellites flied with
several small satellites in concomitant formation in anti-satellite combination. By taking an
interception satellite with a low continuous thrust to transfer orbit for a researching object, an
attacking orbit optimization method based on genetic algorithm was proposed. A dynamic defending
model of the small formation satellite was taken as environment model, and comprehensive fitness
function was constructed according to the requirements of orbit safety and fuel saving. Then, the
coding method, selection operator, crossover operator and the mutation operator were designed for
proposed algorithm. A simulation experiment was performed on the MATLAB platform. The
simulation results show that the interception satellite hits the target satellite at 650 s, spending 410 s

The algorithm proposed searches an optimal attacking path and has a good convergence and stability.
As compared with the same kind of optimization method, this algorithm effectively reduces the boot
time of rockets, and reduces the task loads of orbit maneuver attitude control of the interception satellite.
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Fig. 1 Reference coordinate of relative orbit
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Fig. 2 Defense model of micro-satellite in space circle formation
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Fig. 3 Defense model of micro-satellite in same orbital plane

3.1 HmBEAKX

R SCHETR SR P S B 5 500 R A
S I S /NE I BL Bl T 2, 30 A R S A Al
JIR T AR S AR, LIS R 2 43 5
(tiaty s s ) EEBANCa Bioaa s B)o
B ¢, 2R TR & H s B A4 0
ZIPEB BRI LA o M BRI ¢, I 20 24 T A
MO0 E DL HbR DR MO B Bk, HPERTA
TERAVIRE AT B 0.1 JP 5k GRS 1 B FFAL,
AR R O B SCHL . 38 o 4 ] T O HLR AS L  f %
B ER R BB EBRE N E N, KA
IR EE ] RN A (tistys sty s Brs azs Bos oovs
1 s Pu1s Ay oot s Ao

AR SR FH 8 S8 it 7 200 T eR B Ak 1) R
TR 5 G AR LG A SC G A5 T Y K
B SR Y S By 2R L AR SR A O AR
T FEIR, 5 25 18] B AL bm S 8 07 2CAH BE S AR SC i 07
A T8 A s S IR 8 T B A
3.2 MEFHERTE

BEAILAE B n AW 46 A A LAY 1) 46 FhORE , 1
AT R My G=1,2, -, 0, I Bl 0 <u,
e, <ty =0,
3.3 ENERHMEL
3.3.1 #E AT BIRAH A0 IE B S

P TR TR, TR IHAE A &
AL 7 A 3 2 /N g o DRI I S i D 42 4 T
(9 FF AL ] o DADS AR BT #E . |7 AT pRAR

fitl(My) = D) At,, (9
i=1
Horp,
Ap— tiH*tnﬂ:HpUt/j& (10)
"o, KHVIRES

3.3.2 MWARMBEAENIENE IHK
O T DR B A 4 A O (A A T B RO B A T
S 1 740 X S 0 3 B PRI

fit2(M) = > o5 (1)
=1
Oal'ie i

0ii — ’ ¢ . (12)
1,others

AL RRE AR (BRI o B 2L B
Kig, O FRR 2GRN D E P EIX . ok 1
B R B AR & 4, 0 B 3R 7R B 428 2 B s A [X .
FH IR AT AT, O3 B R BSRE K L i AR R 2 4
3.3.3 HZAHERE &K

R FEASCER i 3 6 B oA 3 N R AT 40 e
B R A H A5 43 BCACEE FF B ACE B AR & 0 1
— Hbr R, WA SO AL E R H bR AT DL R
ZT_\‘ﬂ‘:,:

fit(M) = D) e fite (M), (13)

k=1

Tk

o=~y > (14

Horr B RIS, R X RT g0, 25 A 3E R
PR BIC(EL R A 1) AR A2 A T e, I EL R BT AR
b,
3.4 EEET
3.4.1 KMreslkF

VR TR & el XL R AT
A& Z B 20 (15) BE AL AE B — 28 38 09 3F 17 5k, 44 i
REALACEE . 152X QLD T AR 0 25538
BEME . WIAEFBEDES @ ARG T AR 0T i
e X

: fit(M) — fitwn , s
D CfitCM) — fitn)

T [t 2 2 1 R0 R A R 22 MR Y 3E AR . b

R - R IR R E YR A N NI

X AR A s M T R R B TR R R

JE 38R, LAk FR 48 R =5 1)

3.4.2 A TFTreeg

W2 52 D7 A AR H AR oR B (8 R B o B — A

MR Ty ], A5 BT A S BRAE A PSS AR 430 Ry

a2 AR I AR 51
a=nrn(m—x)+ x,
m=nrn(xn—x)+x, (16)

Hodv w2 0 F0 1 Z I BEALEC . FIFH L4238 J5 X

pi =



182 e KE TR

5 24 %

RE 8 {1 533k 1 BE AL 48 2 25 () S 1 5, %6 T s 3 A
P LASN X 35k ) 4 2R i ) B
3.4.3 FEHIEF

XFFACACAAR o, 37 4 A8 ST R e v AR
MR, M= AMERRE o = (s 2l s
x> Her oo DU T R AT BB 9 7 26 T BE AL E

Y b
J,
Y b
J. an

Ko, af RS AT R R B
KAE A E/ME, r L0, 1] A BE L T 2 fe K
WAL AEL . ¢ R AT A AR b R AR AR ) R
FEM S AL, %R s Tl B A R 5 4
FRA 25 (8] L B30 ) R AR /N 1 X SR AT 1 2R L LLAS #)
A VR AR R S RN AR BB T . L AT PR B 1 i B
M,
3.5 EmEEERE

(D BB 5 77 2

) =AW IR FIRE 5

C3) VT B B v A AR 1) 325 7 3811

C4) ] TR 2 A5 0 28 b 2 1, A R R P &
1k s BN R P Ak sz 1T

G HEATHE$E 58 AR S A L 7= B i — AR il
B R AR,

(
a=x+t (2 —x) {1—

S e

(
ar=ax,— r(x,— b)) {1—

IUEALRIRE
PRGN

B4 BEHBAERR
Fig. 4 Flow chart of algorithm
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