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Optimization Design of Discontinuous Coverage Space-based
Radar Constellations via Steady State Genetic Algorithm

FAN Li' ZHANG Yu-lin®
1. College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
2. Dongfeng Space Center Jiuquan 732750 China

Abstract A steady state genetic algorithm which can deal with several criterion functions was applied to the design optimization of
Space Based Radar SBR satellite constellations. The discontinuous coverage model inter-satellite links geometry model and bistatic
moving target detection geometry model which can describe the working properties of the SBR constellations were developed. Then
the statistic evaluation and comprehensive evaluation indices were put forward and the design optimization model was established.
According to the particularities of this problem steady state co-evolutionary genetic algorithm on the basis of searching in feasible
solutions was used to deal with the design optimization problem. Finally several design examples were presented showing that the
method is effective.
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Fig.1 AHP model for optimization of coverage characteristics of discontinuous constellation
1.2
<30
gOS < @ll"
h’[ > Re + ha!m t
65 < 6“"[
h, hq o5 0,
gpunt
N/P/F / / S
1 1
1 Du Au
=P Du
S AU=360n+Au n=123

AU



19

1.3

i€ TR

AU=360n+k Au n=123 ke 12 S-1

n n=4

6

M

0
Qi =20 % wu - Fu
k=1
Wok ]{Z)k

1d 1
fd:—7$ Ry + Rg :7 q:Vr+ qrVr
i€ TR gq l
Rt.zs—ri

o1 1
Afd=7 FTBT VT+R_RBR' Vi

Bi:I—qi OT ;t

CAS ¢

L Afy>p
2

minf & =min COV § +CAS &

N - Nmin h - hmin
CAS E = ;{l Nmax - Nmin * AZ h‘max - hmi"
2 Qd < 7

3 60<¥<T0° ¥

Ay Ay



20 2006
P, P, P,
R, P, Py ;
2
1
Tab.1 Weights of coverage evaluation functions
/s /s /s /°
0.406 0.165 0.085 15-30
2 0.165 0.066 0.009 35-50
3 0.066 0.027 0.009 5-10 55-65
2
Tab.2 List of design variables
N 20 30
P 10 2
F 90
h/km 750 1000
i/ ° 45 55
3
3
Tab.3 Values of design parameters
" 7] Pant 0aul A
45/kms 6.5% 10 °nm 60° 30° 3em
4
4
Fig.4  Values of evolvement parameters
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5
Tab.5 Result of design optimization

N/P/F
Nm
Ay A2 km ° s s 1/kms s
0.5 0.2 21/1/3 830 45 536 19.8 44.92 6895 2 6.414e-5
0.4 0.2 24/8/4 810 47.5 256 9.71 44.46 8214 2 6.491e-5
0.3 0.2 27/9/5 790 46 225 5.6 43.25 10251 2  6.40le-5
0.2 0.2 28/17/2 800 45 179 2.18 35.89 15982 2 6.495¢-5
0.1 0.2 30/10/6 769 49 177 5.61 44.95 10750 2 6.481e-5
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Fig.2  Convergence process Fig.3  Convergence process Fig.4  Convergence process
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