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An Approach of Accurate Impulse Transfer Based on
Lambert Algorithm

SANG Yan, ZHOU Jin
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: The solutions to Lambert problem are mostly based on twe-body supposition, which may bring inconvenience to accurately
control of orbital transfer. Therefore, an approach to amend the impulses of Lambert transfer is presented. In temms of the perturbation,
the precise dynamical model of spacecraft is established. Based on the resul of Lambert algorithm, Quasi-Newton ierative method is
employed to correct the impulses and reduce the errors of final state in orbital transfer. The appmwach & then used in the problem of time-
fixed accurate impulse transfer. Finally, a two hierarchical programming model is established to solve the problem, which was proved to

be right by an example.
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Tab. 1 State of spacecraft in initial time and final time
(J2000. 0 ) (J2000. 0 )
()
X (km) ¥( km) Z(km) v, (knf s) v, (knf's) v, (knf s)
ty=0 — 2857.34722 - 5747.41314 3638. 64187 0. 33782 3. 80685 6. 27840
t,= 3500 1968. 06898 3190. 38892 - 5637. 79602 - 1.82519 - 619345 - 4. 14001
B 0 (5) 0 B
> 2
2 Lambert
Tab.2 Programming result of we-impulse Lambert transfer scheme
(J2000. 0 )
() (nf's)
v, (ny/'s) v, (1 s) v. (nf's)
1= 1565. 4 360. 3834 - 301. 5765 — 149. 9150 - 1282704
t,=3377.8 427. 8744 - 176. 4748 365. 2260 - 136. 1730

’/
= rsl< 1m,

788.2578m/s
: ty= 35005, J2000. O
Fr= (1968. 06856km, 3190. 38894km, — 5637. 79601km)
Vo= (- 1.82519%mnys, — 6.19345kny's, — 4. 14001kny s)

’/
2l yro— vyol = O0ny's

t= 3500s
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3901. 8106ny's , , D=
3500s, J2000. 0

[3]
[4]

[ 6]
[7]
[8]

Fy= (1971. 50284km, 3201. 28472km, — 5641. 07493km)
Vio= (- 1.81848knys, — 6. 18063kny's, — 4. 14621knys)
L rr= Frl= 11885.32m, L yo— Vol = 15.74m/s
3 Lambert

Tab.3 Result of Lambert transfer without amendment

( 12000. 0 )
(s) (ns)

v, (ny's) v, (nf's) v, (0] s)
t,=1565. 4 359. 7622 - 301. 3935 - 146. 9913 - 130. 3238
t,=3377.8 427. 4877 - 175. 9665 365. 9577 - 133. 6284
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