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A Model of Earth Observing Satellite Application Task Describing
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Abstract: Modeling of earth observing satellite (EOS) application task is an important part in EOS mission planning and

scheduling. From the perspective of the system components, characters of application tasks of EOS and modeling factors, a detailed

analysis of EOS application task was accomplished. Among them, task periodicity, strict time limits, entity property complexity and

suddenness of mission were investigated in characters of EOS application task. The constraints of task and actions were taken for the main

modeling factors and applied to model EOS application task by plan domain define language (PDDL) . Finally, through designing a case

that EOSs take images from point target, the modeling method presented is illuminated and validated.
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Fig.3 Data transmission action of EOS to ground station
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Fig.4 Time sequence diagram of two actions
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24 ik
L A o MRS
it T8l o MFFERIAT ST
i 8 a; BRSO, H w; = (osty , ver;)
B0 o 5 FGEUR o BT SR A ) (B]
HE&ES

1 2
Stii= sty sty ystiy)

1 2
Ey; ;= (etj,i selj ,"'yet//'l,i)

at},j\](ﬁzﬂ a; b AR 1 5 B ASEF
7 A IF R R], et RS A AL, n Ry
B B] 5 Ak
W8 o HHREIRBAG, Kb R = (1,
R, sttt ), BN @ T FINES kA
by R o MR R
Image | Signal  FEXTGE : EUR Image L TE5 Signal
R
HE T AR B BEUR NS R, BT I BA A rh (8 BE YR 1,
Wit gl a; b P A] W TR] 513K

TimeWindow; ;

1 1
(st/.li et”)

2 2
(”,,1: et“)

____________

(Stj.n et,aJ)

____________
! [
| ¥2 H

a; > T

Tm___J (Stl;,zv etf,z)

(St;l.m ez},z)

2 2
(.vtﬂ, e’/,z)

(sIJ"m, etj"m)
(st?,, et)

) E5gm

>

(st5,,, et5,,)

K5 28 Par(a) iR FENE

Fig.5 Description content of parameter Par(a)

(2)Hij$2 Pre(a)

HIHE Pre(a) W N 25 32 2540 45 0] 1] 2 A HE
IRLYH, SE T TR N 29 R8I 1]

(R Eff(a)

HOR Eff(a) 1 32 N A ALHE 58 T 55 1Y E
PR AR IR RUEE B OR

O TR BRI 3R 58 U 55 BRI AT, 49 4, X6
WL TR A 4 B30 Bl ZERCR TR S InIE R On _
board( Img _ Sat, Image ), FZRETEE Image H
Img _ Sat i .

© BRI 18y BB SRR BILAE ) RS F
BCE T MR RUE V7 AR RS TR T TR0
SR JE AERCR A I BB BCR R s A R 2 i
BTtk . RN IR N BEE I f(V) =V
+ v K BRI N SRR I EE A

4 HEXEH

R T A AR ST T X ORI T3 AR e o U
TP ASRAE LK, IS 2 45 A fel T X
NI TLE e B T 2 MR AR TR LA, ik
2 7R

F2 WHWUNIDESR
Tab.2 List of EOSs

TEAR DREEPRSGS FEEEK D
KH MSN- 1116~ 1972-032A  USA Sat _ 01
KH MSN-9010  1960-012A  USA Sat _ 02

TRBITHFFIREE A 2008 4F 1 A 1 H 12:
00:00, 25 R F[A] A 2008 4F- 1 H 2 H 12:00:00, 73
AhBEE 8 AN H AR, AR ) b 37 B A
e AR MR an e 3 iR .

*3 SBRIZITR

Tab.3  Point target in case

Target ID  Z2JE(°)  HPE(°) Lok F5Eemtnl(s)
1 132.06 34.38 1 10
2 134.68 35.25 2 15
3 136.30 34.64 1 10
4 139.19 35.69 1 15
5 139.01 36.35 1 15
6 139.72 37.00 2 10
7 140.53 35.63 1 10
8 140.58 38.43 1 15

1155 19 B AR o P 2 Ff 7 198 T 00 b 0 )
TR ARORBRIEE 5 O 2 3 Y 8 A~ i AR L
Mo 2B a; Fa,, W6 7R,

BT LA Lok S0 5 AT 55 520, R Y 9 4
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Tab.4  Scheduling result of case

Gz BEIR JF e Ja) BE LIS [1)
a, KH MSN -9010 2 Jan 2008 01:58:30 2 Jan 2008 01:58:40
a, KH MSN - 1116 2 Jan 2008 03:40:53 2 Jan 2008 03:41:08
as KH MSN -9010 2 Jan 2008 05:19:00 2 Jan 2008 05:19:10
a, KH MSN -9010 2 Jan 2008 06:57:50 2 Jan 2008 06:58:05
as KH MSN - 1116 2 Jan 2008 08:41:00 2 Jan 2008 08:41:15
ag KH MSN -9010 2 Jan 2008 10:25:00 2 Jan 2008 10:25:10
a; KH MSN -9010 2 Jan 2008 03:36:01 2 Jan 2008 03:36:11
ag KH MSN - 1116 2 Jan 2008 01:58:50 2 Jan 2008 01:59:05

(: Action a,
: Parameters (7 st,?7 t,7 wvst,? wvet,
? Sat _01? TimeWindow,
? Sat _ 02?7 TimeWindow, ,
? Point _Target,? v,7 Image,? V)
: Precondition (( Only, (r;))
( - 01}erstep (( Sty , Sty increase t ) 5 ( sty ,
vet;)))
(Available, , (st , eth ;)
(Available, , (st} 5 , et} ,))
( Related _ Resource; ( Sat _01))
( Related _ Resource; ( Sat _ 02))
(On _board( Point _ Target, , Image, )))
: Effect ((On _ board(r; , Image, ))
( Contribute, (f(V))))

(' Action a,
: Parameters (7 sty? t,7 wvsty,? wvet,
? Sat _ 01?7 TimeWindow,
? Sat _ 027 TimeWindow, ,
? Point _Target,? v,?7 Image,? V)
: Precondition (( Only,(r;))
( - (h)erstep ( ( Sty , Sl ncrease ty ) , ( vst,
vel, ) ) )
(Available, , st'z’yl s eté,, )
(Available, 5 (sth 5 , ets ,))
( Related _ Resource, (Sat _01))
( Related _ Resource, ( Sat _ 02))
(On _board( Point _ Target, , Image, ) ) )
: Effect ((On _board(r; , Image, ) )
( Contribute, (f(V))))
)
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Fig.6  Models of action
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