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CSP Model of the Relay Satellite Scheduling

FANG Yar-shen, CHEN Ying wu, GU Zhong-shun
( Collegge of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The relay satellite, circulating on the GEO ( Geagra phic Eaith Otbit) , can view the user spacecraft on the LEO (Low
Earth Orbit) and the MEO (Middle Earth Oibit) directly as well, and view the ground gation dire ctly. T he relay satellite can be seen
as the bridge between the user spacecralts and th e ground station. The scheduling problem within TDRSS (Tracking and Data Relay S
atellite System) is a very important problem. It analyses the characteristics an d the constraints of the relay satellite scheduling, and then
builds the CSP ( Cons traints Satifaction Problem) model of the poblem based on CSP theory. The CSP model is solved with STK
( Satellite Tool Kits) and simulation method. Computatio nal experments indicate that the performance of the CSP model is quite good.
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(TDRSS, Tracking and Data Relay Satellite System)
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Fig.1 Communicatbns links of TDRSS
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( BERAP, Bunlded & Fxclusion Resource Allocation Prob lem),
(1 (Task Constraints) , G
(2) ( Bunlded Constraint) , ,
5 Cl)
(3) ( Exclusion Constraints) ( )
, G
C= C,ANCyNC. (1)
cT= (T, T2, -, Ta), Vi<n, T: €/0,1), Ti= 1 ,Ti= 0 :
M= {mi, m2, ..omimi}, | M|
Qi L k
( )
TW= (TWi1, TWi, oo TWi o, TWa1, TWho, o TWOY o TWIN, TWAS, o TN (2)
, TWE i k n L 1S<i<IJIL1<E
ML ISa SETWLL L TWI LITW
P={p1ps -spa).pi ji 1< < I
, ( CSP, Constraints Satisfac tion Problem)
(8.9,
max: ZpiTi (3)
T, €40, 1)

pi€(L2 -p)
C:Ci=(Ti=1), kEKCN;
Ci= Niennv-x)(Ti=1) (4)
Cy: Co(Ti)= N((Ti=0)V(US;Z®D) ), i= 1,2, - n;
Co(Ti)= N((Ti=0)V(UQ:; ZD)), i= 1,2, -+, n;
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Tab.2  Priorty and duration of

task

TDRS-XI , STK' ' ( Satellite Tool Kits)
TDRS-X1 ,
1 TDRS-X1 SpacecraftO1
1 TDRSXI  Spacecraft0l
Tab. 1 Time windows between TDRS- X1 and Spacecraft01
(9
1 12 00 00 12225 22 1522
2 13 06 52 14: 16 13 4 161
3 14 56 18 16 11 09 4 491
4 16 47 36 18 12 19 5083
5 18 46 18 20: 00 00 442
2
2

CommO1 of Inter Orbit Link
CommO2 of Inter Orbit Link
CommO3 of Inter Orbit Link
Comm04 of Inter Orbit Link
Comm05 of Inter- Orbit Link
CommO6 of Inter Orbit Link
Comm07 of Inter Orbit Link
Comm08 of Inter Orbit Link
Comm09 of Inter Orbit Link
Comm10 of Inter Orbit Link
Comml11 of Inter Orbit Link
Comm12 of Inter Orbit Link
Comm13 of Inter Orbit Link
Comm14 of Inter Orbit Link
Comm15 of Inter Orbit Link
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1 h10min
1h22min
1h11min
1hd4s
59minl 1s
57min9s
35minl 4s
38min57s
49min2 7s
52min4 3s
46min5 8s
57minl 8s
42minl 1s
52min4 2s
1h3min11s

Spacecraft01
Spacecraft02
Spacecraft03
Spacecralt04
Spacecraft05
Spacecraft06
Spacecralt07
Spacecraft08
Spacecraft09
Spacecraft10
Spacecraftl1
Spacecraft12
Spacecraftl3
Spacecraft14
Spacecraftl5
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Tab. 3 Scheduled tasks and scheduling start and stop time

Comm08 of Inter Orbit Link S 7 38min57s 12200 00 12 38 57
CommO7 of Inter Orbit Link S 2 35minl4s 120 38 57 1314 11
CommO6 of Inter Orbit Link S 2 57min9s 13: 31 05 14 28 14
CommO1 of Inter Orbit Link S 9 1h10min 14. 56 18 16 06 18
Comm10 of Inter Orbit Link S 2 52min43s 16: 20 13 17. 12 56
Comml11 of Inter Orbit Link S 2 46min58s 17: 36 54 18 23 52
CommO9 of Inter Orbit Link S 2 49min27s 18 56 55 19 46 22
Comm04 of Inter Orbit Link Ka 3 1h44s 122 52 57 13 53 41
Comm13 of Inter Orbit Link Ka 2 42minlls 14 07 11 14 49 22
Comm]12 of Inter Orbit Link Ka 2 57minl8s 15000 11 15 57 29
Comm05 of Inter Orbit Link Ka 2 5%inlls 150 59 23 16 58 34
Comm02 of Inter Orbit Link Ka 2 1h22min 18 05 41 19 27 41

4
Tab.4 Unscheduled tasks

CommO3 of Inte-Orbit Link Ka 2 1h11min
Comm14 of Inter-Orbit Link Ka 2 52min42s
Comm15 of Inter-Orbit Link S 2 1h3minlls
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