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Abstract: Trajectory design of launch vehicle is sensitive to the selection of initial values, requiring
designers to have corresponding experience. Iterative design under new configurations or tasks is
easy to diverge. The design process relies on designer to adjust manually and is less efficient. By
applying trade-space exploration and global optimization ideas, a method for determining the initial
values of multi-constrained trajectory design is proposed, and on this basis, the engineering trajec-
tory design process is rebuilt. The initial values selection and accurate design are automatically
completed, reducing the dependence of the design process on designer experience, and improving
the intelligent level and efficiency of demonstration and design.
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Fig. 1 Calculation process of trajectory stage
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Fig. 2 Design process of trajectory
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Fig. 3 Design process of trajectory with initial

values calculation
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Tab. 1 Terminal conditions

hp/m ha/m w/ (%) i/ ()
WAL % 200 000 35 991 000 179.3 28.5
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15 B R 0.1 0.1 0.000 1 0.000 1

SR A3 i R ms U Xk = 8 3w AT E 1
T, R R e S R m L B bR R = Yk HCW
x 2,
3.2 FEZERSW

KEHE I GTOAE 5 Hl k= X it 4 L
[—15.124 1°, — 85.452 0%, 2.434 6°, 177. 044 0 s,
PIBCAVE M WIME . N TRBAT RO (B 2) 1
WeshtEan gl 4 pros. WTDVE W, HinZmEE Ry
10 %8 LU FH 6 &1L,



B TR 25 1R R R 14 22 240 00T 0 A < T 19

%3
F2 KRBERmE
Tab. 2 Solution strategy
SRV WIS i X Y
— R RIBA an Bl A SC AL ] 240
B 4 2% % X B A AR FF A oo
— S B e — G KA E] 241 -
— KX — P AR MR A oo
A7 BB A Pt BR A i He ] ¢
I IEIX T RHLAT[E] 24 -
THEIX ZHAMHNEET A s

15T BT 30T b i WAL ] 245 - =

LS hp SR WAMHDFETT S s x

1oy
B AT B TR 4 —
A o ) v
SR RMDFET M @ers T2
) Bt Ao —
L 1 i o v
AT BEMATRE R A dea X3
TEHh 25 B ha =G R AT A 145 Ty Y4
]2 B AT / A i /
A NS WERITF — —
Dexts Peats Veat
—a—i —e—ha —o—hp —o—w «/(°)  hplkm halkm
1300 140 000
160 41000
140 1250 do =430 000
120+ 1200 171000459 509
+4-2 000
100 =150
1 =10 000
< gol 3000
1190 14 000],
60
<450 4-5000
401 +-10 000
- +4-6 000
20 10
T T T T T T T T T 178664 -20 000
-2 0 2 4 6 8 10 12 14 16 18 20

EES (/N
4 IRIMTZITRBAOYSS 2

Fig. 4 Convergence curve using original design process
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Fig. 6 Convergence curve of target vector
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Fig. 7 Convergence curve of control vector
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