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Abstract : In order to achieve assigning imaging tasks quickly and efficiently in the earth observation network, a novel
component-based solution structure. Composed of task coordinated allocator, task scheduler, feature extractor and
schedulability predictor is proposed. Based on the classic imaging satellite scheduling model, the features of imaging tasks
are extracted, and the imaging task scheduling prediction problem is solved by using the BP neural network ensemble
technique for variable hidden layer nodes. Simulation results demonstrate that the back propagation ( BP) neural network

ensemble used in this paper for a single imaging satellite can reach daily schedulability prediction accuracy more than

85% .

Key words: Earth observation network; Task schedulability; Predict; Neural network ensemble; BP neural

network

0 3

il

X L SR T 9 £ g A B AN 3 4 1 22 Xl R
I TR R, BES AR AS | v ik Al S 0 T A2 UL
RCREAS R A IR R, L 28 Jl 25 (1) IO JH 52 A % i 1 8
R ARG TR H 5 AR AT 5 1R W
T G 1 22 BBk A R R R TR N 3 A
it 1 RCR MR AR 1) R 2 B s T 4 R BT SAT:

Wi H 41 .2014-07-08; & [ H #].2015-03-11
LW H EEHRF#ILS (71331008, 71101150)

55 B TE AR AT: 55 43 BE 2 W, >R FH 530 ) 1) 45 1
T3 X BARAT: 55 149 7T I8 B8 0 AT S0, A H AT RS
BSAGAT: 55 B R %043 L, T L AT DA R R 48 v o 4
PR ARECR . H A SR8 AU SCk [ 12 ]
BEXT 22 L B TE B I B U BT AT 55 T OR S A
R RE AT 7RSS . 2 SCHRR A HRL 2 /) JF & 1Y
TR RS H Tk ST B SR TR 0 A 9 B
#% (Self-Aware Generalization Engine, SAGE) i 47 il



584 T

i 36 %

I, AER AR5 A v T R SO AT 55 5 AE ST LA b
A 55 2 1) 5G40 22 WL R ) B9 5 4 15 B0, TG 12 4t 3
TR AR, L2 TR B R, AR AT AE i
FIPIASAN R 55, R ik 52 4 A TR, T 8] 38 45 R 20 AH B
AT B0 o AR SCHESCHR 12 ] i BE At -, B0 X b 308 U
P 4 Hp 2% TR 22 0L R U SR AT: 5 T 08 B2 4 0 (1)
U ITOE ST, Wit 1T — M AR i 28 32 10 T —
P T AR B R T R R ) % % ( Back
Propagation, BP) 22 [¥ 2% 50k | 76 45 i {EL 401 L 5 i
BT TR R TR Ok . HA R R
B, B33 J v A R AT LLGA B 85% LA b RN (HBE RS
P& A 55 2 O AR, i ELRE 68 A b SCHR [ 12 ] vh 42 1
(14 4l By FH P 0 SR il I

1 o) 4 i

Xl L) ) £4% 10 A% A 45 AT 80 8 P 5000 ¥ A T )
R R B X IR A S RS €T I
A5 G, 3T O 2 58 W B i FE S5 REARSE T X 3
155 REARE J A ple S A8 1 X HEAT TR0 . IV A ) 4
EXER T

1) 15 T 2 3R 8 A0 2 2 < TR A8 S B X A
FURR R B X X3k F AR 5 10 4 3 1) 2
Fe— AN B W S R 0 44 Ak R B, R {H H 4% NP-
hard 50" T HLAEAT 55 98U 29SOt 4k H 5 g
ANT5 A R, D9 I 3 A R 5 0 1k 7 ik AR e
T X T B A T 06 2 FE 43 % B R 1R T
2L R B TR RAR 1) A 2 R, 7 0 G I 0 )
VAP AR E

2) VB R A S O AR R
i 1 B0 R S A S L i 2 W MO = 2 i
VU T R G B L o A5 A B 4 SRR LA o —
P, 3900 T 7 N ) X R

3)REAR B B 52 2 1 - O 4 v T BOOR A 2B RS
TR A B (EL 2 o0 fo] £ ¥ 2 114 17 o0 B0 o ok 6 L
AARRIE AR A — M

4) R S ECRY 52 RV < AR AT 55 L 4 IR R AR
JB M, — 2 0 A R E B M, R B A 55 s B4 1 R
P, U0 S g IR S I )4 L 5 — b R S A AR AE
JB Y, T AT 45 T 1 4 B 10 A8 AR T AR Ak, U0 I SE
50 LI B2 b 5 195 L 28 o e ik U AIE R 3
FE TN 2+ A 2

2 Kk@E*®

AR SCER S n) A R S RO B B T — AT
AR BP A28 0 2% 1) 28 1 Ak oK A A2, il 1 BT .
SR IR AT 55 DR [R] 43 BE 2 44 (TCA ) AT 55 94 2
HPF(TS) A3 BCH 7 (FE) T 55 7 3 B2 P 15
D2 (SP) L, SR L B AN

IR 1 TCA SN AR T2 43 B R AT 55, 316 Fr
e HIAE 55 S A E TS fil FE,

AR 2 TS T80l IR I AR AR 6 % B
B B ) AT R A, OF K R B 25 R A &SP, [F]
B FE XFE 55 $E 17 RRAE 32 B, I 5 25 A A &2 SP,

AU 3.SP MR TS A1 FE &y 45 5 oE 17 )11 45

AR 4 TCA FIH] SP XL 55 43 BiL U5 58 P 4
55 9 AT 8 B R AT 0, AT 45 AT 55 0 B

AR 55 bl S B A
TCA

(G

(E T A

(RS PHREALETS

FHESEIRAIFFE

RS Im s

BESR {1t

E55 1T f%‘lfaﬁﬁiiﬂlll Hilis

[ R e i
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Table 1  Ranking of the prediction performance
of BP neural network
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