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Fig.1 A schematic illustration for maneuver mode between

coplanar orbits
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Table 1

Optimal maneuver scheme for different ways of orbit shifting

Mobile time

Each transfer orbit configuration Fuel consumption

Its way Optimal maneuver strategy
Time/h (Long half shaft /10°km , Short half shaft /10*km) Quality /kg
40.928,40.909)(41.278,41.268)(40.628,40.627
Horman 136.5 0-6-0-6-0-0-6-0 ! ! : 243.77
(41.178,41.177)(40.728,40.721)(41.478.41.451)(41.328,41.295)
Gaussian 4463.1,1889.0)(4446.3,1878.4)(4446.3,1878.4
8.8 0-0-0-0-0-6-6-0 | ) b : 3701.35
(speed) (4513.0,1920.9)(4546.0,1942.0)(4584.2,1966.5)(4485.4,1903.2)
The radial Maneuvering distance between tracks /10°km
e radia 3.61 000006066 & 2703.94
@, =y, 0.5,0.4,0.3,1.8,0.7,0.8, 2.1
The radial
o rada 176 @0>0-0>0>6-0-0 04,03,12,0.6,0.7,08,26 3983.99
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Table 2 Optimal maneuver scheme under time and fuel constraints

Radial resultant accel-

Maneuvering distance between Fuel consump-

Mobile time
eration . tracks /10°km tion
Its way Optimal maneuver strategy
Acceleration /km/s* Time/h Distance /10°km Quality /kg
Non—cape radial 3.75% 107 2.22 @->0>0>0->6-0-0 04,03,12,0.6,0.7.0.8,2.6 3949.12
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RESEARCH ON MANEUVER PLANNING METHOD OF SPACE
VEHICLE IN COPLANAR MULTI-ORBIT

Liu Bingyan'* Yu Hongyuan' Ma Xinyi' Fang Ying" Zhang Song’
(1.Academy of Military Sciences, Beijing 100091, China)

(2.32032 Troops, Beijing 100094, China)

Abstract Aiming at the problem of multi-orbit maneuver of space vehicles with time and fuel constraints at the same
time, the boundary problem of four special cases of two kinds of orbital maneuver modes is studied. Considering maneu-
ver, path and fuel constraints, a planning model with the goal of shortest total maneuver time is constructed, and the ma-
neuver strategy optimization algorithm based on an improved ant colony algorithm is designed. Therefore, a coplanar
multi-orbit maneuver planning method is proposed to meet the requirement of rapid maneuver. The effectiveness of the
multi-orbit maneuver planning method is verified by an example calculation, and the optimal maneuver scheme under fi-
nite time and fuel conditions is obtained. It is proved that increasing the velocity impulse within a certain range or choos-
ing the non-Keplerian radial maneuver mode will be more conducive to improving quick maneuver ability of the space ve-

hicle.
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