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Iterative Solution of Classical Lambert Problem Based on Analytical Gradient

ZHANG Shi-jie, NIE Tao, ZHAO Ya-fei, DUAN Chen-yang
(Research Center of Satenite Technology, Harbin 150080, China)

Abstract: A method based on analytical gradients for solving classical Lambert orbit transfer problem is presented for
existing complex solution model and slow convergence rate. The Lambert problem is transformed into transcendental
equation for solving the constrained problem with transfer time. The true anomaly is selected as the iterative variable. The
analytical gradient of the transfer time with respect to the true anomaly is to update the true anamaly at each iteration step.
Theoretical analysis shows that the algorithm has above second-order velocity. The iteration interval is derivedfrom transfer
orbit velocity constraints, which deduced from the relationship between eccentricity vector and transfer orbit shape by use of
the geometric method, and the iteration initial value of true anomaly is determined by using the linear interpolation
algorithm to improve initial guess accuracy. Several simulations have been conducted to demonstrate the validity of the
algorithm. The results indicate that the proposed method with high initial guess accuracy improves the convergence rate and
converges fast under different transfer conditions. The method can not only converges faster but also has smaller
computational complexity compared with the secant iteration algotithm.
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2) I FERS  AE XU SR 3 GHz 119 5 X r ik
bR Matlab2014 JRASEAT 0 5, et 45 R R W
ARTCHR ) AG_TP B335 - 3 45 URSR it i 7 149 1 1]
9 0.272 ms , WHER ] A RMELAY AG_Md 33% LA K
FI LI B RIS TE] 3531 9 0. 282 ms H10. 397 ms, i
Gooding LAYV HIFEM 240. 435 ms o 3X 8 B A SCHE
HHY PR LA A A AR T 3 WA S0 T2 PR [ s 1) ]
SRR L A BEA TR A CRE RS I RS S L 5

3) WA TRTRE - 3 T Lk 47 (EL B 5 WO {EL A 7
5 AG_IP B3k E WP BRI Al 22 4. 2927,
1117 . 42 A T 5 A AZ 8 o TR E B SE R0 (E 1 7 3k
AG_MdFI SC_Md, X I 9 F- ¥ 91 6 Al 3 1 22 A
19.9084° o33k Pt FF A FHT £k 1 4 10180 < 200 (L 1) 07 25 149
PE AL TR HL A

6 & it

B 22 8L Y . JE] Lambert [7) @1, #5377 LIEE#5
BUBFEWIIG A7 B AL 1) B S0 78 5 ) Lambert [] 8
SRARREHY A3 T — b B T A e 85 1 2 ot 2k A58
22 BRI ISIGR T . R, SR 24
B 7 Pt AR, i — 2P i T ARG il
SGHRE . 4% AG_IP AG_Md ,SC_Md LA}, Gooding
DURD AT BT b, 5 EAG R R AR SRR 1 1)
AG_IP Bk B~ F- B3 AR O 0. 272 ms 4 HoAfth =
FPELDAR L, FEI 73 BIREAR T 3. 55% (31.49% L) )
37.47% AJj ELIRUE T 5 F e M (B2 0 s I EL IV 7
AR S HHEAG TR EE , BB A2 Pk AR Sos

JEE , [RJ st AR e A Ao B A e Py i A U 30 AN
/N, B BE PR AR R L R TR
RIS FH TS5, B R R 2 R0 w4 S P 1Y)
B R R R HO TR ALRES 2 HATH R R 20K,
SN PNAEE R R ER S AR AL N PN 1SS =0)
HAEAEPU
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