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Abstract; Aiming at the lack of universal software for spacecraft RPO ( rendezvous and proximity operations) mission planning, the RPO
planning model and software were studied. The concept of RPO element was proposed, and an element system, which consists of four categories
(rendezvous, proximity, companion flight, and departure) was constructed. RPO missions can be formed by combining multiple elements. A
mission planning model for RPO elements was established. Calculation formulas for the mission control segments, stop conditions, control
parameters, and constraints were provided. Based on the ATK (‘aerospace tool kit) , a RPO mission planning tool was designed and implemented.
Simulations were conducted using examples of GEO rendezvous and sun synchronous fly around, and the results show that the established RPO
elements and software can effectively design RPO missions.
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Tab.1 Maneuver sequence of GEO phasing
rendezvous mission
WrEe HLEhefE (UTC)  BRIMLEh Bk (m - s7")
2024 -09 -30T
[2.286.0.000,0.000]
23.55.59.915
B
2024 -10 -01T
[2.226,0.000,0.000 ]
11.54.01.700
mappr o 1070T s 00 4.450,0.000]
P 03.111.54. 041 ST, T
2024 -10 -07T
[2.160,4.715,0.924 ]
05.23.55.874
Ty
2024 - 10 - 08T
[ -6.518, —17.09%, —3.983]
00:00:00. 000

4.2 KBS
e [ 25 4 Y 0 R [ A0 L 1 72 [R] 25 4

it %] ( geosynchronous space situational awareness
program , GSSAP) Hix &% GEO T2 17 IR B
Mo GSSAP T3 538 H 2 72 W56 77 1) % I H Fr
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ARNGE L5

H AR TR R PE GO 42 164 km , HAbHL
EHRECH 00 58 AR5 280N T 58 KRN
5000 m, FF 8| Bk P& 10, 58 CREECN 1, Fe A i
[6]2% 7 200 s, AHABHLBN IR AT A1 59

PAH bR TR B0 o i L VVLH AR AR &
BOE WL AR T H AR T2 AL E 9 (50 km,
0 km, -50 km) o RIAICHE H 1) RPO 455 Bk
TH PR BH R A58« T (RPOFollowSun) .

RPO {155 ALK T RT3 15 2 48 ©AT 55 52
B P o W3 2, IR RER 20 2 s X H STK
FollowSun 5, 7E A [F) i E B H 355K BH ] 22 58
CHLBIES L SR ANIA 14 iR, STK AER 29 4 s

x2 KMEBSEZEESZNEFT
Tab.2 Maneuver sequence of follow sun

circumnavigation mission

WL mamm mubs (n s
1 00:00:00.000 [ -8.174, -0.272,6.868 ]
2 00:20.00.000 [ —1.237,-0.002, —0.528]
# 3 00:40:00.000 [ -1.237, -0.004, -0.690]
B

2 4 01:00.00.000 [ -1.237, —0.006, —0.853 ]

5 01:20:00.000 [ -1.236, -0.008, —1.016]

6  01.40.00.000 [ -1.237,-0.010, —1.178]

7 02:00:00.000 [6.927, -0.221, -7.472]

04:23.37.048 [ -0.032, -0.014, -0.023]

50 23.32.33.437 [ -0.042, -0.018,0.002]

WL T A AE X H AR T BB a0 P 15 Fir
/No JEIE ATK Ffieha i H s TR AR T 0 T
B BRSS9 i 24 i, A 16 fr. #E 2 h
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Fig. 14  Comparison of result between STK and

RPO mission planning tool
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