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Abstract: The near earth sun—synchronous orbit satellite maneuvering from a normal orbit to a rigorous re-
cursive orbit quickly and precisely is a prerequisite for the periodical revisit of the specific area. In order to im-
prove the quick response capability of area revisit, an algorithm and implementation of automatic generation of
rigorous recursive orbit is proposed. On the basis of the requirements of revisit area’s nodal period and revisit pe-
riod, an analytic method is used to calculate the initial orbit elements of rigorous recursive orbit. Then a numeri-
cal method is used to generate the final rigorous recursive orbit by multiple optimizations according to the charac-
teristics of sun—synchronous orbit. In the light of orbit control time, fuel consumption, eccentricity and other con-
straints, the realization of multi—pulse orbit control strategy is provided. At last, an analytic expression of orbital
decay is set up, and the control time of rigorous recursive orbit is deduced. The results show that by means of five
times of orbit control implemented in 5 days in the domestic visible arcs, the satellite maneuvers from the solar
synchronous orbit to the daily recursive orbit with 15 circles per day. The regional revisit period is about 23h 59m
50s, and the total fuel consumption is 59.9kg. Under the requirement of Skm ground-track drifting, an increase
of 110.778m is added on the nominal orbital semiaxis, and the ground-track keeping period is prolonged from 15
days to more than one month, which meets the recursive requirements of the rigorous recursive orbit.
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Table 1 Orbital elements of the initial orbit and the rigorous recursive orbit
Orbital elements a/m e il(°) 01(°) w/(°) MI(°)
Initial orbit 6860265.531 0.0015320363 97.3566402 153.6239854 96.036788 79.222
Rigorous recursive orbit 6938571.362 0.0015320363 97.3566402 153.6239854 96.036788 162.246

2

o =L

TR A T K N ) S R T R S AR AR
VST JEL 3 249 2 240, A5 G 7R (0] USRI (o] 05T 30 20K
R PP LR IRAF R T 2 Bk P B4 s ms

- Ik L TE DA R I R R K

J, WA HHIE A€ 59.9kg , R A% 1 16 AL H 1] I L T A

Table 2 Subastral points of the rigorous recursive orbit

R3PR . Hoi, TR B & 3, BB A7 &

N Data Time Longitude/(°)  Latitude/(°)
420kg, i—mlﬁﬁ‘h‘};gkd T 0. 0025, f_{;j.L ?ﬁﬁ?u E/Jﬂ—j( 2016-2-3 13:56:54.135 108.994 34.000
2016-2-4 13:56:44.453 108.985 34.000
2R 10%. Bk S WL A K E 2 T AF B R A 2016-2-5 13:56:34.602 108.976 34.000
N R 2016-2-6 13:56:24.572 108.968 34.000
1000s, 481 v G ELIPEE S S = 27km .
- +ﬁ A$ﬂﬁ?g /IJ 4:JL<§HH:{:T[EJ 2016-2-7 13:56:14.372 108.961 34.000
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Nz 3 =5 K i 2 21km,
I 3 7% B HUC AA  ) k 2 UL 2016-2-10 13:55:42.702 108.943 34.000
R LS KB BR . A L R AE 5d N 58 2016-2-11 13:55:31.809 108.939 34.000
Table 3 Orbit control strategy of multiple pulses
Orbit trol Control time Latitude, longitude Semiaxis Semiaxis after Phase Fuel
Dl nire roces
oMol process (uTC) of control station/(°) increment/m orbit control/m change/(°)  consumption/kg
.. . 2016-2-3
Initial orbit 12:00:00 6860265.531
2016-2-4
Pulse control 1 13:51:00 34,109 20000 6880265.531 64.244
2016-2-5
Pulse control 2 13:40:00 34,109 20195.053 6900460.584 24.476
2016-2-6 799
Pulse control 3 05:11:00 39,75 20910.018 6921370.602 13.186
2016-2-7
Pulse control 4 13:56:00 34,109 16894.929 6938265.531 0.495
Pulse control 5 2016-2-8
(Daily recursive orbit) 04:47:00 39,75 305.832 6938571.363
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