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Fig.1 Flowchart of Planning Algorithm of Imaging

Reconnaissance Satellites Area Coverage

1.1 MR 5 4R

BE T Al 22 25 B Y O A ) o3 R XU S T 2
>R PR i A o 3 5 2 )P s 39 077 ik o 3l 2 T 43
SR D, — Ok U AR Y A ) 2 4
r PR R HF A R R TR ATERY N
R, 95 %0 By 52 B 8 5 2 B AT A X XOUE AT T
—ANSERE I BE A R 2 500 1Y R BT X B — ik
PEAAE L IR o R T B e R B i R Y 2
PRI 03 T7 05 B o B I AR AT AW AR R
X AT 4 B9 R OT IR ARRI 2 35 T SARY

e WA R E AN, bR
DX 3ok [0 A% 1) ] 28 58 93 5 18 92 P 8 i AR A KB

P s Sl 38 2 B P A T AR/ S B o R
R o PRI A SR IE 25 73 A1 o8 BOK BT RS 410
HZ A B AR SC F, F S CD RN A R 5 Y
KPR RC,

dlon Xdlat
2

Ci=——5 " (D
e+ /diw Xdi

K s d o vd 1 53 5 R 7R A R 43 1) 25 6 B () B

dion X d i RN G0 RS K /N, AE SE R R, B

e=0.1,6=0.2, C, WEEFETEL0, 1 ]IX [A], {4 Bk

KR S B 7 55 5 AT AH L A DA ) o 3 4

HJ2 25 AR XA R o3 25 B I 7 55 800 I AR
AR R SR AR K E RPN A
R RRCRC, AL S 0 KN Z B E R

C,=e 50" (2)
LR, = 0.5,

A T S B o7 5% DX 35k 19 52 i, AR E X I A ]
PRty [ . F9C b L 25 SC PR 55 BT
AR CARSCE W T A0 i & AR R [l N
iff e A% Sl 4 19 R /D P S S s 7 5 R 11 [ T
Bl PR B3 I T 0%

argmaxy,,xan, ~C1 Cy (3

i AR f A 17 /CC i R K 1,
X dl AL B g S5 00 B 1 500 43 /S OB
1.2 BERGREMUENTEAATAES

BAG TR R Xl 7 5 A% R — e DA T i
SE R A [B) 79 7 18 O £ A AN, X R A IX ek AT
B[] o 2 W e — B XS B SR SR 1 B A .
24T X DX Sl PR AR S R A R A A L
BRI 43 BERBE 2 B 5 SRR IR AR R T, T
SN AR BT B30 FERE AR /DN 2 3G R
FRFTE] . BbAh, TR AT HUIE B & R DA A
B G WA A A 1) S 08 A X . Rt i ey 3R
B 2R TR 4 o A B 5 RO 2] A A
S AT R R BT OB SR R AT AR . X, AT
ZRA SR A AR 0T RN B SRR A T I P
) T 0422 A 3 203 R Y T R A o

la|oc z 7 o e D
A a IR ZIEE L —aa JHEUE
x ARG B o T PR 04 AR AR
M, k=05 e™ F T PE U 422 £ X5 75 55 3508
USSR, i KA 2 F . e IR RIE DA BT
BB TG AR S 7 S 80 SR AS 2K TR E f



A2 B 12

XA AR 4 —Fh RS TR X BB 55 1Y) 1 35 AR R 1 1721

a WA 38 BUE I L, RS 2 50 BUE  FESE g b, &
B2,p H#0.3,

AR A 2 (D B e A ) A2 AR TS L B LR
F14) o U438 1 % o7 1 7 5 3 TR A Ik TR 1) B R T
MBS kMR DEMESRGEEEY., BT
B IZ T RIE R A E AR R BB R A
T, PUUTY R g YO ok AT A DX I 1% e R RT R
w B AL TR E BT
1.3 BHORUWIEREEZRE

AR BT b, 22 9T A TR 1Y) DX A a5 n] A
NI AG A, R 2 R R —
RO R 50 B X B A R K S AT R — e
MIHEST, BB o8 7 w5 . ARl X 208 TR
AT 55 3 9 AT 3 100 A6 CEP 2 1 22 HE LA /4
RS 7 H AR S5 0 I R] Py 8 B 6 XY o8 4
o B T 1R 0T A AR Y O B[R]

i K WEE PR 25 XK 80E &AL 5. F B
T2 2 AR IR R 78 U X 8 2 8 w5 . 7
WA& S o 5 BB A IR AR E S 0, Y H
o KT A7 55 TR TE — O, RS (BN 1 AR IR 2R A
MTLDREZEMEKRITME SN S ERESIX
W, BT LA, AR SCR H #3A 3 (number, (satellite,
round) ,+++) R KR WS (H LA e T8 0988 55 15 Bk
X, Hirp number 2R W% 1Y 7 35 KL, (satel-
lite, round) & 7 I 99 % B EL 1A 0B o 2 = S 8K
s 2 Fros W6 BB S 75 T8 XL, 4% S
LN TR 15 j R i R T A 5, Hor,
KB A HEekk A 2 75 — R ry R KT 3 55
W0 (1,(2,1)), K B BB 3l DA 1
TR 2 55— ny B R I 5. 10l (2,
(1,1),(2,1)), X3 C feg DR 1 5578 5 —
NG ARy R AT L SR S I (2, (1, D)
(1,2)), X8 D G 5I9 P AR 1.2.3 75 —%
1) e K AT RS o R L 2 (3, (1, 1), (2, 1), (3,
1)), FHET R S, ] H RS 0 55 0O
BN BEHER B PL 2 0N . AR 16 1 L AR SO
A /N Y A T O e A

SR, XA A HL A B 56 B2 R TR T 4 4
UKL 52w, 42 A7y 310 B D0 AR i A Bt b —
A NP i) 8, SRR, > [m] AN KA, 2R FH 58
YR Y] DLUTE B 0 I 1) N A5 B — A Je
fiff o AHL 22 ] UL 35 S ), >R FH 96 22 48 R B VL AN
RETE G B A I (7] Py 75 3] 7] 80 1Y) fie 38 23 6 2 K&
SRS ), DR A SCR M Sl O E R 0
HEAT R BB AL A A SR A . AR 4l A 55 1R X HLE X
B R AT AL 5 — IR I B 5 B RN R T

Bl 2 X B A S
Fig.2 An Example of Area Coverage
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Self-adaptive Planning Method of Imaging Reconnaissance Satellites Area Coverage

LIU Huajun'* CAI Bo' ZHU Qing**
1 School of Computer, Wuhan University, Wuhan 430072, China
2 Collaborative Innovation Center for Geospatial Technology » Wuhan 430079, China

3 Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China

Abstract: Area coverage using imaging reconnaissance satellites belongs to mission planning problems con-
strained by spatio-temporal information. The current area coverage algorithms can be divided into two catego-
ries: based on single-satellite and multi-satellite. The former cannot fully utilize satellite resources, and is re-
placed by the latter gradually. However, the latter usually applies the existing intelligent optimization approa-
ches simply. In addition, the drawback of both is heavily depending on user’s intervene. Therefore, in this
paper, a self-adaptive approach is proposed for the low-effective and time-consuming issue of current covering
algorithms. Firstly, a self-adaptive way for grid division is presented to automatically generate grid; secondly,
in order to balance imaging accuracy and efficiency, the largest visual coverage computing is proposed to de-
termine the angle of each satellite; thirdly, a semantic-based sliding window optimizing strategy is designed to
calculate planning sequence for area coverage. Compared with the classic algorithms, this method reduces hu-
man-computer interaction, and is more effective and robust. It has already been applied in area coverage of real
conditions.
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