CACECI K e R A Vol. 16 No.9
2008 4F 9 H Optics and Precision Engineering Sep. 2008

XEHS 1004-924X(2008)09-1688-07

ET QHERAKMEET B R ERITHEE

BER K H e A
(L PEIMFR KELFBENKE WEF KT, S4 K& 130033;2. FER £ 5 FF ALK, 4L 100039)

FEEE R P2 0] U3 0038 B mT LA 2 ' B A% 1 9 B2 5K SCRT LAl I [0 0 % 7 A9 oK, ok O g R 2% i i i 2 —

Q{EZEJ"KFH[—Jifml_*ﬂEJH?)‘LLE?@?%E%E’JTJ’FW»Ei(ﬁﬁH%lﬂﬂﬁll.lxﬁﬁ#ﬂi)‘n%ﬁﬂ@%iﬂh ikl N ENCIEIZE 7
TECFO [0 U B TE R 0 23 BT, BT LS. Q (B 5 K PR R 25 [l 5 L T8 2 0 TR B 8802 6 F L A O KB [T 25 [l )5 290 38 35 1 1 4K

Pt AR SCHE 2k X U ] A AR R AT BN T BT R B E D A HGE QAR k. 456 REAURAT 55 i B R HE AR FTH Q

3% B 5 76 500~510 ke %L =i B2 38 Bl 9 B 0T — S5 030 &1 B8 Dy 502, 59 km BYHLIE . ZBUE R DA A 21 d, o

By N 5 d, 2 500~510 km $ 18 & FE 0 H P9 2 U5 R S DL R BA I) 20 MR BiE . B T Q s R Bl it i

ML EARE] TR BE Bt R OC B O B 0 U B TAE R T — R R S AT R

X 8 W AMRAIHERE QM BAERE R EAH AR EE

MESES VA2 4 XEEFIRE:A

Repeat sun-synchronous orbit design method based on Q value selection
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Abstract: Repeat sun-synchronous orbit is one of the most important orbits for earth observation mis-
sions, because the orbit can satisfy the requirements of illumination and temporal resolution. Q value
is the connection between sun-synchronous orbit and repeat orbit, so Q value plays an important role
in repeat sun-synchronous orbit design. In this paper, the characteristics of sun-synchronous orbit and
repeat orbit are analyzed, and the relationship of Q value and repeat sun-synchronous orbit is estab-
lished. With the analysis of repeat orbit characteristics, a Q value design method of repeat sun-syn-
chronous orbit is derived,and an optimal orbit is selected using the method. The selected orbit shows
that the orbital altitude is 502. 59 km, repeat period is 21 days and mean revisit period is 5 days,which
is an optimal repeat sun-synchronous orbit for the revisit characteristic within the range from 500 km
to 510 km. It concludes that this method finds the key points of repeat sun-synchronous orbit design
in theory, and provides a credible and easy method for complex orbit design tasks.

Key words: repeat sun-synchronous orbit; Q value; fictitious node; nodal period; fundamental interval

W5 B H:2007-09-26 ; &1T H#1 : 2008-02-22.
BE&WmB :[HK 863w RWFFE & iK% By I H (No. 2006 AA701410)



P /NN RE S X b PN I C AT UE RGBT R4 RS 1689

1 3 =

PN B ACYEL7 REPYS B DU MER==Y RS E L 5
) —ZRBUIE L A KB () A5 B TE 0[] )5 0l 3
AT AR o i BR AT S Y (R b 2 5 o
+£80°) DL BT AR OR BRI 26 -5 il T e
FAHEA RN AL ) | AT £ 1) LI g E Y K (—
JBeAE 400~1 000 km PN &) I LIE A9 [0l 19 747
AT 5 2 D8R I LAAR 22 %0 M WL T2 3 4%
PNEICEATEL7 B

Q {H 2R BH R B A BLE B i 2 2
0 Q (B K PR [R] 25 BI85 [o] )9 i B R A —
EAPFRE . Q (H W) A B 5 HU T8 B[] 5|
A BT —A>Z %0, J2 [0l )7 P 0 [l 05 R 8y e A .
ARSCHs QSN A FH A 2 B T8 Bt 1] o s ik
VAR ERE RO S0P S QLIRS A o S 1 B
5 QM RFR LG FIABE S QIR
2ol T U A B[R] 25 [ B~ K o B fEL
ARSCEZGTE TR B R A5 8] 5 B Q fH Y 16 it
ik

2 XMRE$=)24hiE

2.1 KHERESHE

JIv i K BH R] A5 B 38 e 4 ' B8 Ay (T2 0 i
55 % 2R TE] A AL R B D R AN Y
L RBE B E RSy s AL T 37,57 N 1
Fe7s o | TR A BIIE T A O B R S TR A 2l
1 G 2R 3t TR AN 58 K BH 2% B 10 3 T gl AN 22

HuEk 5

F1 R R B s b TR BGE - T EY s Bl
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Fig. 2 Distribution of ground trace of repeat orbit near the equator
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