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Multi-target satellite Resource Optimization Configuration
Based on Dynamic Programming

XIE Jia-hao’, WEI Dao-zhi®
(Air Force Engineering University,a. Graduate College; b. Air Defense and Missile College, Xi’an 710051, China)
Abstract: Aiming at the problem of optimal resource allocation of early warning satellite constellation
system for ballistic missiles in China, a multi-target satellite constellation resource optimization configuration
scheme based on dynamic programming method is proposed. This method is essentially a nonlinear programming
method. The principle can be reduced to a basic recursive relationship. The constellation of the ballistic
target observed in a single frame of the early warning satellite constellation is taken as a resource to be
allocated, and the constellation scheme evaluation function is established to minimize the possibility of losing
the ballistic target, thereby achieving the goal of not losing the target or state information. Experiments show

that this method is effective in satellite constellation resource allocation. Compared with other algorithms, this

method can make full use of the satellite constellation resources.

Key words: dynamic programming; satellite constellation; resource optimization configuration

0 35§

B WURBR TR iRk &, TR HRTE
AR A R A SR AR B T Iz R B
R/NTERGE , XU TR /R IV B R E R
AW R A MAR/D DR H R R AR
PRI S BB TEN A —MREA B, 8T
ERERG—BAEMMNIEREN LR CA MR
REEE R A TR ) 14 AL

DEEEFRUAEE R AR& M B s

s F #9:2018-08-23 &[5 B #1:2019-05-20

ESWHE: H5 A RR2EE(61603410)

EEE A RE(1996 —) B, FHRNA WA BT 5 17 2
K b R B AL B

. XCHKL1]4RH T T CART Sk LR B i T
AL, Z B E AR W R IR RS 1 5 T8
BEIPE R, 8 TR B R BB AL S H N T R AY
HRl BRI AL A B/ IR SRR (2 ] 42
TET Peuri W H) Walker 2 REVEIR AL B BT
PARAIE B B R AR B 1T , (B B E M A 583
SCHR[3 -4 1R F s A 5 ok S B 1 2 22 JRE 1) BT R
BB, R FRERE R TR RE TR B
IEASR RS SR B 1S SR T SCHR[ S ] $2 iy — 2
TZ BB TEEF BRI ik, %
FT Pareto &AL R £ B in#E LR IETI A B BRI
(BT F I B s SCRR[6 1 5T A —F 2 B i
AT 1 DX 4 B R A A R T 12, 7 R B A AR
IR o5 2 B L AE BT S 4] o, (B 04T BE 5 B



10 Moot 5 &

26 %

K& BB MBHERITEA A SRR,
LOE R 2R RS R REE S, W RN
RIS JE TR RIS, 4302 F3h &AL B
W e S B AR LR R R IREAT T4 A
B, RET IERERRIENAYIE, 1A
B BB IR AR I T R PR o

HHSHZS LRI FIE , K PO T2 22 e Bt ok ] 1N
AT B 0 #GE H AR R AR — R IR AT S B,
HAEM B BB A B R R T, B 2 #E H AR i AT fiE
Yl T /DR EIAE R B AR SRR BB
Y, AR S S AR A DU HERS o

1 DEEEFRMUEEZE

1.1 Zhi&EMR

BIASAIN”  WAS B YRR IR R ik
HAZORIUR SRR, XA R A 545 —1
FABIER R, N ol L, i —
B B 1L 25— e L i IR, A
M AR RS, JUREHE N, ZRRF IR RME
W B AR RO IR - NI R RS A B B B AT, 2
FUHE A AT — AR S TR W3R Z A 4R RS
i, FLAR B SRE X E  RE L — A IR AL G o BLAOR
i, EAH— AN N RB R R R, R LRy
{u(0) ,u(l) -, u(N=-1) } JBA T Lhe(1) ARIZS
BN -1 AR UL, IREE R {u (1) ,u(2), -,
w(N-1) b R SR M. SR IR A A 2k 2 2
RFE R LR AR T R A T, AR
— BRI FE AL N A R TR PSR A
I T B AR T BIE AL
1.2 DEEREMREITMN EE

T B TR A Ab TR) AR — SRR i L2 7 BRI
A1 A PR TR M S 2 AR T, e LR TAR
REEE. X TR R TR TSR A 250, A 3C
W95 58 BRI O TR GE AR 2t 3 AN T 2 T

BB ESTGIER , BRAR S mE 1 i,
LR RS AR
I
[ | ]
(EEERER || wEAE || wae |
1 ! L
] ][ [ [ ][ %
%% | 2|E|R|BI&|%n|E
A EARERAE IR IR E IR 3R
FAIEACARE R S-SR
||| E 2 W R
25 || IRSIE: A
E G e
® 3 ElK|&

1 TEEEIEFEER

Fig.1 Satellite constellation dynamic evaluation system
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Fig.2 Recursive relationship between two nodes
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Fig.3 Satellite coverage of regional targets
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Fig.4 Side and top view of satellite constellation detection
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Fig.5 Satellite constellation resource

optimization configuration
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Table 1 Satellite constellation number
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Table 3 Dynamic programming method for
constellation configuration
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Table 4 Divide-and-conquer algorithm for
constellation configuration
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Fig.6 Comparison of target loss rate of three algorithms
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