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Twe-stage Successive Genetic Algorithm for Space and
Ground TT& C Scheduling

CHEN Feng, WU Xiae-yue
( College of Tnformation Systems and M aragement, National Univ. of Defense Technobgy, Changsha 410073, China)

Abstract: A twe-dages successive genetic algorithm was used to optimize the scheduling of TT&C (Tracking Telemetry and
Command) resource from space and land. Because the object was somewhat separable, the scheduled time windows were separated into
two sections. After the population from first section was evolved, the gained optimized solution was combined with the second section,
and then the evolution of second phase goes further. For lessening the local searching limitation, virtual time windows were set with some
probability in the fitness computation process of first phase, which could retain the individuals that might be the component of overall
optimization solution. Simulation demonstrates the proposed method can get good solution at the cost of less time.

Key words: scheduling; optimization; genetic algorithm; TT&C

[2- 4]

* :2000- 0- 29

(1978—), ,



18

2010

2

Cheq

max D
=1

s.t.  Sai =

Ji Ji
N act req o
metji =
1,

1

metjs= B (AT/
e

meljs=
1
(1) (2) ¢ Pr i 5 Wi
; & J
met,-i J L
2
1L,
(
(h
(2 ID 1

» 83 84

(1 ;

(2)

N at

min

_ (ATA/'M/ AT fmj
e

i i3
B Igj: N]req"l' N']req

[Satj ° PI'J
5 5
;w,‘i&metji/ _;wﬁ&

N j(LL‘[ < N jrleq

N ey

i=1,2,3

A7114jmin > A T {n n

ATA. < AT

ATA > AT
ATA e SAT
i(i= 1,2, ...,5)
i
cN%y No(i=1,2,3)
(4)

(3)

C ATA e AT

R; (

,S1 82

,ID CurrentID

At

7g|

- ATAmin AT in

82



5«8 S8

JERT AT
WA RIE

T
L e

1 D
Fig.1 Long time window partition and ID detemination
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Fig.2  Child tine window connection and tine window allocation
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Fig. 3 Algorithm process
(TW
\ P l) N ’
(TW\ Pi) Vi= [((NT.— NT1)/NT.)* R;] , (-]
(Ri- V)
1L max(AT7 ) <6 : ]Iglégig(AT{m)
JEREQ :'<—>
i [ o] | 4 B meem [ —) :: o= i
’ S g 12 Pl By 24 g
| |
1EUL2: max(A T )>6 Igg;;( AT
JEREQ J
iz::’lEl’__’_‘J IZIE:?IZUIZI?FI:]:::‘:IG%_E
i) 6 5 12 ll(P) e 2|4 T G
slo IS TG BT RTRE ~l¢ RS T M IR
U T G BB RS - ik DAY
—_—3 @ )

Fig.4 Stage partiion

6 (



21

) s R] )
S(ltj (2) 5 D) ( ]{’ - V/) D)
Satj
(Ri- W) K Si, S2, -, Sk, NS1,
NS2, .., NS¢, ... NS, NS> 1(t= 1,2, ...9),
©
Jjl i3 j3 j2
Saty = 1= [ Jwop & (1= (Ri= 2NS,+ @N') + dowa €a( (N = N'o)IN,
=
. . . _ AT‘/ [ ATA J .
+ dswiz &((N - Njfeq)/N]r:Zq) + Nwja §a(1- e ( min "“J )
, 5
_| amad yar?
+ dwis&s(1- e ( - “j )1/ _Z;)ﬁwﬁ% (6)
(6) 9 A‘(l': 172935475)5 (RJ_ I/])
1, 0 " 4 A E "
, Sat; 5 ATA
P Sat;
s ( Rj _ V/) [13 2
, (TW\ Pi) ,
; ; (2
4
:35 ,3 , ,
2 2 2 2
I( S (km) E I(°) A(%) R(°)
T(°) ) 2 : 2009\ 06\ 14 00 00 00~ 2009\ 06\ 15 04 00: 00
N Wj; 0. 2, 6, 0. 15, 3 N
4
1
Tab.1 Basic parameter o satellite
S E 1 A R T S E 1 A R T
S1 7078.1 0.0 98 2 0.0 265. 8 0.0 S21 69391 00 97. 6 0.0 340.0 180.0
2 70781 0.0 98 2 0.0 355. 8 0.0 S22 74781 00 63.4 270.0 O9L6 0.4
S3 7078.1 0.0 98 2 0.0 858 360.0 S23 74781 00 634 270.0 O91.6 0.4
S4 70781 0.0 98. 2 0.0 175. 8 0.0 S24 7478 1 00 634 270.0 91.6 359.6
S5 68781 0.0 97. 4 0.0 3000 360.0 S25 74781 00 634 270.0 91.6 359.6
S6 68781 0.0 97. 4 0.0 1200 360.0 S26 74781 00 634 270.0 925 359.6
S7 6878.1 0.0 97. 4 0.0 21000 00 S27 74781 00 634 270.0 925 359.6
S8 6878.1 0.0 97. 4 0.0 30000 00 S28 76353 00 100. 7 0.0 2724 180.0
9 72781 0.0 9. 0 0.0 31000 00 S29 76353 00 100. 7 0.0 3551 180.0
SiI0 72781 0.0 9. 0 0.0 220.8 360.0 S30 6971.1 00 97. 8 0.0 18. 2 69. 0
Sit 72781 0.0 99. 0 0.0 130. 8 360.0 S31 6971. 1 00 97. 8 0.0 18 2 0.0
S12 6866.2 0.0 97. 4 0.0 287.5 180.0 S32 71781 00 98. 6 0.0 0.0 0.0
SI13 6939.2 0.0 97. 6 0.0 287.5 180.0 S33 71781 00 98. 6 0.0 90. 0 0.0
S14 6939.2 0.0 97. 6 00 3326 1800 S34 71781 00 98. 6 0.0 180. 0 0.0
SIS 6939.2 0.0 97. 6 0.0 295.0 180.0 S35 71781 00 98 6 0.0 270.0 0.0
S16 6939.2 0.0 97. 6 0.0 35520 180.0 S36 1742001 0O 97. 6 0.0 3125 180.0
S17  6939.2 0.0 97. 6 0.0 2649 180.0 S37 1642001 00 97. 6 0.0 3125 180.0
S18  6939.2 0.0 97. 6 0.0 250.9 180.0 S38 1602001 00 97. 6 0.0 3125 180.0
SI9 6939.2 0.0 97. 6 0.0 180. 6 180.0 SDI 421641 00 0.0 0.0 0.0 320. 8
S20  6939.1 0.0 97. 6 0.0 70.0 180.0 SD2 421641 00 0.0 0.0 0.0 31.3
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Tab.2 Basic parameter of facility Tab.3  Setting of TT& C requirement
. . . /
Longitude Latitude Alitude /
) ) (m) :
( ) (h) (min)
Fl1 109. 5 345 0 3 22 26 8
F2 118. 1 24.5 0 3 — 26 20
4
Tab.4 Scheduling result
(s) ( )
GA
FCFS
9015 60 16 760. 20 0.716 0. 785 0. 803
28 633. 60 60 911. 57 0. 703 0. 907 0.912
GA Syswerda 4 to-
20, 0.8, 0.1, 20
, , 7512 14412 ,
46.2%  53. 0%
O(n), ) ,
, , [10] FCFS
, FCFS , GA ,
GA
5
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