Aok o FH AR F AR Vol.4 No.5
2020 4£ 9 Astronautical Systems Engineering Technology Sep. 2020
THRESIEF NG RELMLIZIT
FR K, AL, W
LB 2 R K7 T Be . dbat 100191
i E: AAAZPTAKHBERKA “KGH)E” (Pegasus) AR F, BIR T E ¥ AMHEH KA

WA Tk, AR EPABFERRF A FHEB AR L, FET P RH K%

HAFHNIT, R AHEITRG AFEFER,; &b THEAESETE (GA)

S 3k B 3 4R AL 9 A

AR RMEAEL, FRZERARMERERFE (ASM) 5 A Sk GA xR Ao = R FH,
M AT P RS K AT a0 o B R Z &k, B “RDRY R PR HE R KA R

FEAF I, IRE T 9% 4 R ARAL O kAR A S B AR AR T ik

TR BAARRELE) H, A4

HERE, B I RBELRBRE PAFERKATHEH K
KW =P K GTaE O ikt

FESES: Vi2l.1

AFAMA; KATERER
MERARIRES: A

XERE: 2096-4080 (2020) 05-0008-08

Trajectory Optimization Design for an Air-Launched Rocket
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Abstract: This paper studies the trajectory optimization method of the air-launched rocket, which

builds a dynamical model of the air-launched rocket and designs a flight control model based on the

unique aerodynamic configuration. A multilevel optimization method is put forward, where the ge-

netic algorithm is used to choose initial values of traditional nonlinear optimization algorithms pre-

liminarily, and then the trajectory is optimized for second time with the active set method and inte-

rior point algorithm. Besides, compared with the ballistic data of the Pegasus rocket, the multi-

level optimization method is flexible in launching position and covers wide range in target orbit,

which can explore the full payload capacity of an air-launched rocket.
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Fig. 1 Aerodynamic configuration of the Pegasus rocket'"

BT 18 KT U AL b B S B R

Lo,
*?[O‘U“(/ds

Aa — — 1 92 N 9C] =01C1,,1 (3)

A,
A,

N —ov°C,S
A. 2

0
A, o WEMKRAEL, o W RITHEE, C N
TR CONL R, SHh AT ER I



10 FRL AR A

2020 4F 9 H

WAL, o N RATER A Co. . Cy Y90 (D ff
B Ma) (R g, SCTh ST SCERLO ] R E R R
Bl S H i

1.3 ZTHESHEH AT TR R

XFF A O A . BRI AR
SRR Ak ) R SR N, R, R R A gt
I B AN T, T EEAR G 25 v R T iE Ok
TR, EESTIA MY AT RSB AL, o A
ARATHE R, CHEESE R, B RS
BEAKH — R WL B E W, BEBE S
JE R BE S KA. ARE AR UE R BL Y AT
LA, WS AT B EES, R ERE
B AT—mm M, MG — % kS PLAT K, kT
AL, FIH K L MR sh T e s, fE—
KEDHEAATE A CHPAE KRR, Rk
P A, KEi—. RO E. SR EHPLA
K, AREEE N, R R AR R PR R
B TR K B HLRR B I R, R O ok
F— s 3 R ) TR R W BT R, D B A
TR KRG L AT AT B, ik ko E e &
BRI, A SRR AP K, K TR K 2
T s B, Bk AT ERIEN .

P, 25 v & S8 EOk SRR Y M o ()
SN 1) RICMICT B 2) KM IR FE B
3) BEMRYCAA; 4 NI CB 5 BUF A
6) T CATE: ) HAES —B 8 WATEG
9) HASH B, b9 BTttt

Hr, =9 kPl TAEBH 1 ~6) 4,
Bk yE, ZBCATHE — B 4 B O RHLEE
UGB FE B B KR R R SRR /AT,
LRI UG AT % 4, BB KHT RATHTEI 2 5 5
QKNI K JG RICANETH B, Bk # € AT
JERARKRK, AIRHBERLA o T, DIRHEE
. WD R CRAT R KE T2 B s K T ©
TRFETE I CAT B, DB KHT O 3R — 8 AT
MR, ATORFE—E B o, VA8 S RAETHRL
RAT, AkZ e AN, OF KM AT, I
KT AR AR B AT R R B, R B LR
K, Nk K —. RIS, KR
R AT . B BT M A I an R 2 B
s HBCEERA I (4 Rk,

Iﬁ(ﬁa

I a]s
2 —HHITRUATLAMRE
Fig. 2 Change of angle of attack of the first stage
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Fig. 3 The optimization design flow of air-launched rocket
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Fig. 4 Time history of ballistic of air-launched rocket
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