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2. while E(G) z
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11. end for

12. end while
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Algorithm 2. ATSE algorithm
1. Initialize the set ATSS,; = imaging opportunity set
AOq =] A0 ;:
' r,eR '

2. for each imaging opportunity ao¢, ;, in AO,

N . . K 3. foreachtask s, ; inT
1+%: Bi 1y élﬂ M ﬂj(ﬁj([Zl] ° ’I%EE% Le, ﬁi‘/\ 4. if aog, ;. se(uiéfies tﬁe constraints Eqs.(15)-(16)
BINE ) B << ryate ot > 2R ST with <rie te >
. £ Kl 5. Set n, =0,n,=0;
J7s o Calculate i, ;, bt ; and ft ;, assume
ey task 7, is inserted to <r e jale, ;>
TSI AL 7. ifft(.’(_'j>et(-’ B
Ke; >0 (15) 8. n, =n+1
' 9. end if
Af ] 24 2R . 10. for elach task 1o afters. ;in7,
Jk € (1.2, K¢ ,;‘} :; ndf:ecalculaten('}_j;
i . end for
(a): rte,; << wec, 0, —d; 13. e j <l s
s. t. (16) ?14. whilert/. > bt
(b): rte,, . < bt(:kJrl gt B N 15. Recalculate bt,j fte 3
AR RAR BRI r EBIATIES o W ¢ =y +1;
. A N N\ Gy 17. if fto  <et. andft. ; >et.
le, . Bl le, Erj Lﬁﬁﬂ%mﬁo Xﬂ‘ﬂ:ﬂﬂ‘lﬁjé"ﬂ% \‘,' 18. n»'=n>+1; ’ !
D 316t () #RATS 1 E@}Fﬁﬁ“ﬂ{ﬁﬂi o endit
- N C,.j G2
@Tﬁﬁﬁﬂ%ﬂ%é’ﬂi(ﬂiﬁ 2), \\{ ’i Py 21. end while
‘ " ' A 22. ATSS, = ATSS,U<ry.t0, jul ;>
2) 3 (16) 1 (b) % 7% 1T 45 ¢\ WG 7C 4 470 3 endif e
P ’ 24. d fe
{RR SR 55 BRI AT . 25 endfor -
WAL 55 1c, /2 29 16) ~ R (16, 4e7m a2
SR DLBEHA S NN e, ot = 185 . NIATSE 53k
. p LG NS ., 7#" ATSE algorith
A AR 0 B AT 9 9T I - lgorithm
btc’.,]‘ :max(rtci,]‘ » WS, .j.k’,) ,Qtﬁﬁﬂ‘l‘ﬁjﬂ{l ft(f, o .\‘;\:}’
bt(‘[ . +d]‘ S W A B A 95(‘[ o= 0(:’ ks o 3. 2‘( mc)'ﬁu

FE%5 tc. (9B AT AT 46 A BRF I8 1 g BT 2 B
F (Alternative Time Slot) £ 4 ATSS,, Zlij(\m\z i
BB ] FH 48 CATSED 51 0% ik 22 1 oK 9 B e ™
ATSS, , ARG fe an el 7 B .\i

2 3 ANE%%%N%é¥Xﬁ
OGr*m) 3t n o E £ 45 1R W oA £ 55
TN T LIRS ’

SERR T 55 U A I ) o 5 0
RIBE] A O(n) (Lines 10~12) , 8 H J5 2211 55 1
AW A O(n) (Lines 14~21), [H i, ATSE %
R OGO O + )
On*m)
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Algorithm 3. TMRBS-DES algorithm
1. Initialize the set 7" and compute AO, ; for
each task ¢, and resource r;;
2. Merge the tasks inNT Wlﬂ’l CP-TM algorithm,;

Select task 7. in NT with maximum \(
TRM ,NT = NT \t(
5. Establish ATSS,; for t(', with ATSE algorithm; {') s

6. if ATSS, =

7. Select the time slot < Tl jite >
in ATSS; with mlmmum P;

8. Insert the task e to <rpie jle ;>

9. for each task 7. ; after t( in7;

10. Update tte bt( J and ft( i

11. end for

12. break;

13. end if

14.  if 1, is an atom task

15. Reject o

16. else '

17. Select a task with maximum priority
infg , say 1p;, divide the composite task
Ic, into two tasks: tp; and tc\p,
NT = NTU#,,,NT = NT U1 \Pi>

18.  endif

19. end while

c\\
Kl 8 TMRBS-DES # i \\
Fig. 8 TMRBS-DES algorlthm {\
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ff B2 OGn) (Line 4) , T 36 £ 0] & 15 8] F i AAT:
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| T
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3) ¢, IR SE RIS E] S e, = a; + Time , H
71, Time~ N (baseTime, baseTime/10),

O AES 6 ARG dd = e +
DueDate , H: §7 DueDate N 1E & 43 1 B #1 %5,
DueDate~ N (baseDueDate, baseDueDate/10) ,

x1 DESRHSH

Table 1 Parameters of satellite sensors

2N
Sensor Satellite msg/ () o/ (") “ /s s/ 'igk}}' b /s 0" /s as* /s
Sensor 1 IKONOS-2 45 0.931 \\\} v 3 3 5
Sensor 2 QuickBird-2 25 2.1 ’3} 1 3 3 5
Sensor 3 SPOT-5 27 2.09 2 ‘g,‘ 1 3 3 5

\
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Table 2 Parameters for simulation %Iﬂ \}%ﬁﬁlz%%1{:%ﬂd*§ﬂd\ﬁﬁﬁﬂ1& Fﬁu
\{ RBS-DES # % # f i F BSDES 5 %,

Parameter Value (Fixed)-(Varied)
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Fig. 9 Algorithm performance impact of task number
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Multi-satellite Dynamic Scheduling Method for Emergencies

WANG Jianjiang', ZHU Xiaomin * , WU Chaobo' ?, QIU Dishan'
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Defense Technology s Changsha 410073, China
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Abstract: To solve multi-satellite dynamic scheduling problems in emergency, a multi-objective mathematic programming
model is established in this paper. A novel task merging strategy is proposed fon; QNiiple imaging satellites: a multi-satellite
multi-orbit task merging graph (MSMOTMG) model is established and a tas&mé‘fgir{g algorithm—CP-TM is proposed. In ad-
dition, a rehabilitation technique based on task decomposition is sugge‘itgé\tg'overcome the disadvantage that task merging
may cause tasks to have less imaging opportunities. To further enhanié)th'ef schedulability, the backward shift of tasks in the
waiting sequences is considered in our study. Furthermore, ?\r&&el\dynamic algorithm called TMRBS-DES is presented,
which comprehensively considers the task merging. reQabif\t\ia)t‘i'gﬁ'and backward shift. Extensive experiments by simulations
are conducted to compare TMRBS-DES with an e(isting(agorithmfRBHA as well as three baseline algorithms—BS-DES.,
TMR-DES and TMBS-DES. Experimental results‘da%&s‘trate that TMRBS-DES improves the scheduling quality and is suit-
able for multi-satellite dynamic scheduljng\iin\;s\éf;&éncy.
L 4
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