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Fig. 2 Perilune parameters for a 200 m/s maneuver transfer velocity increment

K2, (a) NIEAAAm&EESESL, () N
ITH RPUERAREEL, (o) RILH ST REESE
mE, (D NERUTIHK (CHRED SFmsk.

M 2RI, BEBPIEX ML H 25, B 1Tt
A2 w8 W A AL U P v (A AE IR S D e B
JRIZIAR RS, Hoe 2 Bl A AR U 1Y B 5 7 A
A AR A A R BB 2 A LU BT AR . T 58 mi 22 R Bk
A, JR AR T AR U I B AR A IR D), B Rs
P& m It ERIRIE A ST ENS, TR
JE IR BB AR o

AR 3 P KN T B DL R BT B A SRR
L, RTR\EAHEME. WTHRHRAPE, RAEE
R v BERMBUAT, R RT A 52 4 R AR I P K
TR AR P 5 A A R A

B,  HARPE H HUE & FE 4 € N2 000 km, 5 ff
25 SE 1T0° N, X N ) A8 B0 T i 386 5 o7 A R v A6 A
HUAE, 4 E3 0958 SR .
15 \

. — A
10

- - - T H R

N
&

w
T
=
=

mf& s/ )
=Y

100 105 110 115 120 125 130
Jitifal ()
B3 HRHEIE A B e R 1 2 AR U B R 1)
Fig. 3 Determination of maneuver velocity increment direction by altitude
and inclination of lunar orbit



72 WA R Ch3E30)

20264F

BI3, R 2R AN ST 2k 1 AN A8 skt 8L P AR ek Y
BTALAAEAR A, BRI R H s s BRI i HL
1B, 23 0% LT IURN B 72 s A 7 2

AR P I T Av FEL2AA AR R LR N
oS E; COS Ay

cos E sin Ay,
sin E

E— AR 25T 0T L A T 4 Ty s A A
EAKA, PTREEE2E (o) A (D), B H R EIE X
RLITHAS ) ERE RS RATIG, B4R .

AV = Avy (3 )

15 S _
/ — L
- - Busbm
10 [« S AT
-
skl j /
&
=
Py —5F
-10 F EN N
EERANY S “
_15 A X(. o~

100 105 110 115 120 125 130
Tl )
(a) 3T RIS R 2

15 ¢ 7/ N/

N, & — R
-
@ I K

170 ="

=LA ()

6

100 105 110 115 120 125 130
DIl ()
(b) ’ATIK

4 ARERAR U LI BT [ i i TS R A AR AT I G
Fig. 4 Determination of longitude of ascending node and transfer duration
by maneuver velocity increment direction

WRYEE AT F, WTHUREE R PR AR 730, /AT
A B, TR EEeAFA.
22 THRSZIMEAIARIT

24 T B AP R =0"1, ZHE
JEHg B 5B PUEL A NS B KR WA DROM
AT LONAPIE, HRARP RO AAE TR,
o AR U JEE 18 B ) S L AR AR B AT B BILKE @ = O
R E R, 55 H L2A R R OZE e HE AL M 1E
P I AR R RE AR S BT T

bR b T DRO $AT #58 H BR (112 8 3 4k 0 5]

TR BIE, Rk FR Sl O IR R
TE B S AL BB IE . AR I Rl iR 2 45 1E i3
17517

3BT R Lo = OB P AR 0 3ok 82 30 = g vt
FoWMIARFEUE, Lho = OF 1R HILE FE 3 8 R %)
B, SRAR I USSR R WA, SRAS AR G R AE B IE
R

Bl hn, xFAFHE % 8202541 H1H0:0:0UTCG,
DRO#UIE ) Rpro = 60 000 km, AZHAL & 4b T AL ZE
BT =00 B 1 B, 1 E B A% A8 B0 FE & K/
Avy =300m/s, HFRPUEMIA150°, T H A & E
300 kmo

MRAE2. 1T B 7%, AR E 7 7% 0 B B 4
KA R AR AR 23 ) N 126.495°H17.757 27° . AR A AL
QT , ARELE B B TR H L2A0 bR R R T
AN
cos E, cos Ay,

cos B sinAy,
sin E

Avys = M[(;D]ZAvtrs 4

Hof, Ay, =300 m/s, A[rs=126.495><1%0rad, E, =

Iﬁ7ﬂx£yw,MML%%m%%%¢%%ﬁ%@
HERE

BL (4) RIFELERAEREACIME, AR
MRS GERIFE SR EAH) |, M@ x
2 RO ZUAR L RS . B SR
IERBGATHIE, MEREMRN TSEE (o=01
FIEUED LA

AR LIS ZI A AL @ EO° ~ 360° J0 [ N BUAE I, 3E4R
PR (TR, AR T o0 = O° IRF 1 6 A1 B0 516G £ 15
ERBGIHAR, W SHR.

1.3 ¢
1.2+
.1}

1.0

EIE AL

09

0.8 |

0 30 60 90 120 150 180 210 240 270 300 330 360
A ZIDROFUE AR/ ()
K5 o ANFBUER EIERE
Fig. 5 Correction coefficients with different ¢ values
s, S22 A0 R 2 73 ) 0] 1 v AR A AN 7 62 £ )
AETRAE, AN T R IE R %, B U2 il DA



%1 ik IR, %F: MDROHBUIE RIFH RIBUE IR PUE i 73

o = 0° By 25 B3 B 309 5 5 7 A R0 e A A R SRR (1 )3 —
A

B IS E] A, AR R A AL AS (R BF,  AR L 3 4
BT, AR T @ = 0° W 1 B A7 78 55 M BE A AR
HIEEN, I He=360° BUAR B IF R TE RS0 =011
HEAR . X2t T DRO¥UIE H & 1) J& WV TE Sk
JIBEEY o AAG [ B BR 1) 1 = A4k Bl ) A 2% 1 R I 4
2.3 DROHERTHIFMN

KH2.295 8 7, T HTDROYUIE R~ 2
IR .

Bilan, AREEZ1820254E1 H1H0:0:0UTCG, 4%
AL B TFAM T S =0, WeHEBLYEEY
RPN Av =300m/s, HARFUEMGH150°, & H S H
[ = 300 kmo iF 54> HTDROFIE R~ H Rogo 1
[6/7km, 87 km] [Bl P4 HUE Y, 324X B0 1) v I A A
Ti L A AERAAE . A X T Roro = 6/3km I HRU{H ¥ 42 1E
RHL

TR R R E TR .

6.0 6.5 7.0 75 8.0
DROJU}Z:4§/10* km

K6 RproAFEEUENNIEIE R E

Fig. 6 Correction coefficients with different Rpro values

BT, ST A 28 20 T3 6 7 e 18 A AN 67 £ (48
IERHL, B U050 50 A Rpro = 677 ki [N A% 4 Ja 52 1 &
T3 R F A AR A R B ) — A

tHEI6 R 1, DROIE R~ S50k, WHARHLS fE
BRI, R SR A AN .

3 EHBTHERSHNBETERE
3.1 BIERIE

XF T4 € HARPUE, FA4E 2 PR s 07 sl
R, WWEBHPOENRRZ I HRH KX RE R,
AT 2RI o

KHBE T ER A, @A MRS S
BREA R T (B AL L OB A
WA RAE B AT REE T FHES

B AR e B AORE OU R, BAT Sl W SR 1 A
B, WRACRHMIT . AL, ZHHTEER
KBS, XAAET a8 K2 ST &, T
SCHIL L FE IS (1 e RCBR B 5 T I 7 EEAE A L o sk
I RIS 5, BT S 2 df AR AIE

20 16 B SR A A B AR o) (3 B i 507 23R
o X T =015, DROR T ZHRopo £ —E T
B PRFEHUE . XWDRORT S8R N UE, 8T %L
AR L CU T BE BN G &R, RV RS AR e L 4
SR O fnfi s A AIR/ND A8 — 58 Vi il A R AR X
H, SXMAFERYUEILA fmE. PUBHIA. THZ
REFEREER AT EIB v fiv foMlfaro

LG B SR H R AT £

(AVess Awss Ev) S i, (5)
AR IR LI B SR USRS f;

(Aves Aws Ew) &1, (6)
TS — T A LW fo:

(A ar En) & 0, 7
AR B IE B S R AT I YR £,

(Avss Ausr Ev) & Ay, )
R WO AR R AT, T AR R
P AP

b4, DRO¥UIE R T S HOR AR B ZI R A7 % 82
BIERH, WRETRITEES. HHDROT S
BIERE, AT RS RERTIIN, st
AN RIDRO S S 8053 A E B 2, R A I AR ol
SAFMIDRORT 24Ul EHRZEEHEE .

KR R S BOE VO RO, BdE 2 mad H L
WAL BIEHER R R, EAYIE T E
R FE AR R i, AT SR (R AR X 2 b . (HIF]
I S A G K, SRAFESAE Iy, B A
TR, 1) % B (10 T 5 T Y B ) 00 A7 fi A e 2
K.

R A 52 Br 02 FH B0 T 0 DA R 3= 9 38 O S LG
B, SPRF RO, TR O o5 A T
AR R CBAER G & T H K, 75N 2L
AN YE R Y, R A U B S B A S e
CVADIE

1) DROFIE R~} S5

6~8 Fkmiu [l 4, %M1/ kmlAJRERAE



74 WA R Ch3E30)

20264F

2) AH I ZIDROAH AL

0°~360°7E FEl 4, 1 ) BE R AE

3) AR B Y 55 A

100°~130°Vw [, 2 HE0.5°1] b K AE -

4) ARBUH FEIG B KA

—15°~15°YG N, F%HR0.5°Mm] b KAt .

5) AR Y E /N

200~400 m/s{E Bl A, $2 62 my/s[a] BERA .
32 ERKBPHNSEHIRE

CHIIEE 2 N, DRO#IE R T S HUNRpro,» &
AT SR HIUE I ZUAAL N o, HARBLIE 9 H I B Ay, 5
FEX T B A A 90, I E BUTE ,, WIaR I 2 28 4
[ERNQy, FRe AR ) N tans (to M tyans IR PI TG R
VERBT AR, AR FE 1Y B 7E 5 L2 AR R 1)
B HNAv, . Av,. Av,,

HREEARBRISEORE T

IDIEET 22

R LT 2 A tyans » R BIIH PE S B AE T 24
PR RPN AV, . Avyy Av,;

2) ABRAR

R PUIEIL A S N B AR PUE = B, R
WA S TAE R4 T A R ZI B bR 0 T R A
2

3) WESH

VIR %2y, DRO#LIE R~} SHRpro, DRO KAT
FEWILE S ZIAHDL M @o, HARPUIE AT BER, , HAREL
W, BERPUERIGE 2T S EEQ, -
33 ERKBYETE

EARYME T EAE R, R R Ik AR T 5 A% i)
. AT R RIS LN fans~ AR HUH I BEAE
A L2488 KR R IR Av,e s Ay Av 3EARYIME SR E
W,

D) Avygr Ay Eo M

RAEDROIE ] ~F 240, 75T 1A [FIDRO#IE
JRUSTSXoF I P e S 5040 3 v, 20 A e o 1 A
&, Gk I A AUHUIE R AN BIE T A L — e
BT G B Avegs Awer Eos (8, BIAE W5 S04 %=
e, AR E A AN F B AR I (Avess Agss Eqo) BX
Pt

h,—0,<h<h,+6
{." PR ©)
i,—0; <i<i,+0;

Hr, 6,16, 8 TFESE RN A o v R 25, mIE
{E:N6,=10km, 6, =5,

R BB o, %8 Ey N IERUR 571 DL 5
N, BAHIEI Ave S/NIEAREXS, DR (Avpn,
Amin o Eminy - [R] AA] FRAGAZ B X T AT s
AR RATIF K, e WA . Qmin . B 4H Avy, e /N )
By, X N BRI R P Sk R IE, iRAE
PRENTE W06 T 28 A TEAA ATk 545 30 5 8 A8 Pt
Z, AEBRARHUR 2 5 BB R AR B
FE B 2 tyans HITH LS TR H

2) FER AR R s 1T

RN ZIMTH S, KR LR &R A
MR AT BT A S HARPUB TR S A
e

A R Z AT BRI A Q, N

Q, = @y + Wpro (Frans — fo) + (o (10)

trs

HA, wpro WDROF-HIE M3 (AR HL2AAFR &
), HER
2

TDRO

HA, Tpro ADROHUIEFH, DROHIE N <] S50 &
Ja nl s HUE T R RS
1A A% HPRPUE AR A E QT E N

(11)

WpRroO =

Q1 = Qo+ Wrnoon (tans = to + A" (12)

trs

HA,  Wmeon = 0.229 82 rad/d N A ER AL M FE .
)H\[J/?\Qp = -Qt ’ ﬂﬁ??%i?%g%?ﬂﬂﬂ‘?ﬂtmmﬁ
Qy — @y — QM + Wi AL (13)

WpRO ~ Wmoon

ttrans = tO +

3) PRI 1L
AR ZIF L s HITH 5T

@us = $o + WpRo (firans — T0) (14)
AR AL U 0 B AH AL, 2 T S 5 58 T B ) AR B
I ZI AL 5B 1E R B RK, WHIES R IE R,
ARt ERMEIE RIS R Amin | Emin
4) APUREM B A, Av,. AvitH
A L2485 22 AR U T Bt 5y

Av, cos EMn cos Amin
Av,| = M{pg] AVZ" | cos ERsinAne | (15)
Av, sin E"

WRIED) ~4) BIATSE s ARIME 5.
3.4 THIEHSEITERE
SRR SHO R, WETR.



1 ik IR, %F: MDROHBUIE RIFH RIBUE IR PUE i 75

: A (ZHDRORS 0 i
L BRI A D
| CHR RS D |
Vo RGBT R B R RN T R
| CREUIN RS R TR |
| YN DROMIL > BN R G RO |
| CBENAIDRON BN R EREO |
o imirse

AR i EMTUA T Bl A A L G ik
TP AR I

v

F il 2 AT I PR T AT e 40 P/ AT I I

I

I TFAS U BE /RS AT I I ST RS AR U %1

'

RS AN Z VAU AR AT WA 1E R B

v

RS BOERAIE

IEARKRARAL NS BORS it

K7 At S Eot HiE

Fig. 7 Calculation process of orbit maneuver control parameters

4  E5EIE

4.1 WITEXK

WG Z20354£1 H1H 0:0:0 (UTCG) ;

DROHIE R ~F ZH0N6 ikm, AT 8 W1 UR I 2 AH
7 £710°;

H AR B A T = 5200 km, 1300, WIEGE %]
A A 9.6

ZORDROMUE KATHREM E HirHUE b, s
B WU A RE—8, AR A IEK .
42 HEBHIEKRRF

1) Avys Eur Ay T

X FIDRO#IE R ~F 2406 ikm G T H| $ii &, 2
A 0 R AR AR [ R 42 R 3L 1 45 HH A 1) % o

Forp, R A R 3 B AT A /AR U Y R =
F/AS B P RN H R BEY, AR R S
77 KL #8178 B E B R v I A /A U T R —
T H RSB, AR AT B B T A AU P
ICAH /AR FE 3G & KN - H ST RAFE”, “A25
T B BT L /AR U P N R i I A /AR U R
RN R AT 7B E &R, 61 x 61 x

1015 B

1186, = 10km, &, =5 HHATHRE, BIAESEE7E MK
THE £ A £ BE R, R (16) K&
] (Avess Agss Eus) BUHEXT,

190 km < 2 < 210 km
(16)

125° <i< 135°

e UL A Avy /N BAR X, 15 2T BB P

i 75 L RE I B 0
FH:  CAymn, Amn o g™ty = (259,89 m/s,

109.44°, 10.003°)

BEHL:  CAvmn, AMn 0 EMn) = (259.89 m/s,
109.44°, —10.003°)

[Fi) B 2% A o 6T 2 B 22 s 22 JEE min R AT B G
Az, AR B R £ o FLf, A3 BN

T Qmin =38.061°, A" =2.5288d

trs trs

BEHL: Qi =—141.93°, Armin=25284d

EE: WHRF AL SEE e =00 N
TR, He#0° R, &I & FE AN TR B
ZIRAGL THAZ 2R T, BRIV TR A2 i 22 FE P e B 2 1
AR ZIABLAL B

2) FERE RIS Z s VT EE

(13 X, IHEERA

THHL: fyan =0.270 1d

BEHL: fyuns = 6.1616d

Forr, AR Z 87 d g AR X TR 46 I 220 1 oS
Ko sk FER R 208 R TH LR T X, AR %)
H0.27444d.

3) ARHUHLL R M Z IE

WG TH B A2 A B 2], F 54T B AR B %)
DROMf @y = 10.867° &

B T 2 e AR U 20 R L — AR Uk B8 &5 L
FAE IE ZR 307 A0 AR BN 2 A s — 38 S 52 1Y 8 v (K A
BIEREC I K R, 361N LRI ISR R . hiZ
T B 2R, AR AR PN ZIDROMAL, JE AT 275 L
SRR A B IE R 3, BEi T AT BB IE 5 17 L
ARERAEA Ann = 125.904° 0 Emn = 8.127°

4) BHHEF B Av,. Ay AV ITE

W (15) NHHEE BIL2A b5 & AR Uk B
EARHIE N

Av,] [-174.162m/s
Av,|=| 240.56 m/s (17)
Av,| |42.4107 m/s




76 AR AR CRIE30)

20264F

5) A
K3 14UGEANS, TR KOG, N T
R AL CERF R REEE, L5k, K8
FOVEAE, X E KA AN, A4 #10 mintt
B, 2 IR — SO RRS P A DL R 2R
WSl I H s AW 22 /8 170.1 km, 3T H sUE
A i 22 /N 1010, ARBIUE 218 & A UACBIUE
Fivans 0.2947d
Av, —155.776 m/s
= (18)
Av, 276.453 m/s
Av, 57.476 8 m/s

WK L R L an B 8 AN 9 BT .

@ ik

DRO#LiE

K8 WSUER B HIE

Fig. 8 Transfer orbit when converged

H bR

B9 HiruEMIL H rab B E
Fig. 9 Target orbit and transfer orbit at perilune

H G R &N, AR Tl R R SR RN (S
BHUETEE A ik, BAELRAE R AR S
B, WEZRIEAMBRBRZ, AR I EE T i)
B RADERYME I, MHAREERS 7%
ARAME TR E, KIEFRAR T ISARE, S T =k
5o

LA R TR BEVE R, AT N R B T
R R R AN ) 58 22 b AT S B0 E

5 & i
Hi 2 R T A A R L, DL

ftr L Bl ks 5, HAUIE A 4 E 1
S, IR RE S LA S D BRI T FE NS

it 2 T v S Bl ) AR R A T BT 2 0
Kl IAE— 2 R B AR R R NSO G A Y 1)
o ASCEFXSDRO¥H B3R H B HLIE 1 HLE ¥ it 1)
R, R AR T 20 56 BdiE S AT T S 4G 5 3k
RYMETHSTE, WA Rk mis RME TSR,
T 5 ey SI B L P AR SR e T FE AR AN 2

SR

[1] AR, 5K B /R aQoR 57 ok Rl BB R R 23 (1], B TR,
20244 7-12.

HE H D, ZHANG L. Analysis of the latest developments in the
Artemis program[J]. Aerospace China, 2024(4):7-12.

[2] ANGELOPOULOS V. The ARTEMIS mission[J]. Space Science
Reviews, 2011, 165: 3-25.

[3] BOUDAD K, HOWELL K, DAVIS D. Near rectilinear halo orbits in
cislunar space within the context of the bicircular four -body
problem[C]//Proceedings of the 2nd IAA/AAS SciTech Forum.
Moscow, Russia: IAA,2019: 1-20.

[4] LEE D E. White paper: gateway destination orbit model: a continuous
15 year NRHO reference trajectory: JSC-E-DAA-TN72594[R].
Houston, TX: NASA Johnson Space Center, 2019.

[5]  EEH, KR, £ER, & T T A bR EUE FDRONFLSR S
[71. #AHIK,2022,28(1): 81-89.

WANG A X, ZHANG C, WANG S Q, et al. Design considerations for
access in to Earth-Moon DROs with lunar free-return trajectory[J].
Manned Spaceflight, 2022, 28(1) : 81-89.

[6] 4R, AR, S8 H AT R RIB(E AT PUERT FE[T]. T4k, 2009,
30(5):1785-1791.

XU M, XU 8 J. Stability analysis and transiting trajectory design for
retrograde orbits around Moon[J]. Journal of Astronautics,2009,
30(5):1785-1791.

[71 3K/, 5Ktk JET HERAE 1K GEDRO N BN [J]. M =5 244k, 2023,
44(2):326507-1—326507-12.

ZHANG C,ZHANG H. Lunar-gravity-assisted low-energy transfer
from Earth into Distant Retrograde Orbit (DRO)[J]. Acta Aeronautica
et Astronautica Sinica, 2023, 44(2) : 326507-1—326507-12.

[8] LUICA C,DAVID G, KATHLEEN C, et al. Various transfer options
from earth into distant retrograde orbits in the vicinity of the Moon[J].
Advances in the Astronautical Sciences,2014(3): 1-20.

[91 W3, K, IREG, %, H A Halo 5 DROSCFFIIAEIR A BRAE 551
JB[I]. TR, 2021, 42(12) : 1483-1492.

ZENG H, LI CY, XU R, et al. Round-trip transfer to Earth-Moon DRO
and HALO for supporting lunar exploration[J]. Journal of
Astronautics, 2021,42(12) : 1483-1492.

[10] WANG G Y,ZHANG R K,ZHANG C,et al. Transfers between
NRHOs and DROs in the Earth-Moon system[J]. Acta Astronautica,
20214 : 60-73.

[11] OSHIMA K. The use of vertical instability of L 1 and L 2 planar


https://doi.org/10.1007/s11214-010-9687-2
https://doi.org/10.1007/s11214-010-9687-2
https://doi.org/10.3873/j.issn.1000-1328.2009.05.007
https://doi.org/10.3873/j.issn.1000-1328.2009.05.007
https://doi.org/10.3873/j.issn.1000-1328.2021.12.001
https://doi.org/10.3873/j.issn.1000-1328.2021.12.001
https://doi.org/10.3873/j.issn.1000-1328.2021.12.001
https://doi.org/10.1016/j.actaastro.2021.05.019

1 G ST

: MDROUIE E ¥ A BIHUE K FFe HLiE

wit 77

[12]

[13]

[14]

[15]

[16]

Lyapunov orbits for transfers from near rectilinear halo orbits to planar
distant retrograde orbits in the Earth-Moon system[J]. Celestial Mech.
Dyn. Astron,2019,131(3): 14-19.

P A, s, £, 4. BLA R AR A 7 VR K3k A P 3 i
PRIBE[I]. LR 2025, 43(1):29-38.

HE G W, YUAN H, WANG J, et al. Heuristic optimization for transfer

R

trajectory to cis-lunar liberation point periodic orbit[J]. Aerospace
Control, 2025,43(1):29-38.

H W30 DRO fEIR BT /M T 2 GRRER I L
BB RS, 2023.

DONG B. DRO round trip orbit design for near-Earth asteroid flyby

WA D]. b5 FH

exploration[D]. Beijing: University of Chinese Academy of Sciences,
2023.

DAVID C, MARILENA D C,KOKI H, et al. Earth-Mars transfers
through Moon distant retrograde orbits[J]. Journal of LATEX
Templates, 2017, 16: 1-27.

HIHSC, TH, %, 5. 3T DROMI/MT BAEIR IR TN HLIE
BOHLTTIRD]. R 2], 2023, 43(5) : 864-874.

DONG B W, YU X Z,LIM T, et al. Orbit design optimization method
for an asteroid flyby mission from DRO[J]. Chinese Journal Of Space
Science, 2023, 43(5) : 864-874.

ZHANG Y Y, ZHNAG W. Deep space exploration strategy based on

[17]

[18]

[19]

[20]

distant retrograde orbits space station[J]. Journal of Physics,2021,
2006(1):012061-012068.

FU H L, WANG M, ZHANG H. Phasing analysis on DRO with
impulsive maneuver[J]. Astronomy and Space Sciences,2023(2): 1-
14.

W5, AR, Wb, % M H 2¢(E NRHO 5 DRO 76 H BRERI P
BLABFFE]. TR 2020, 41(7): 910-919.

ZENG H,LI Z Y, PENG K, et al. Research on application of Earth-
Moon NRHO and DRO for lunar exploration[J]. Journal of
Astronautics,2020,41(7):910-919.

ZHANG R K, WANG Y,ZHANG H, et al. Transfers from distant
retrograde orbits to low lunar orbits[J]. Celestial Mechanics and
Dynamical Astronomy,2020(1): 1-48.

REM J,LI M T, ZHENG J H. Families of transfers from the Moon to
Distant Retrograde Orbits in cislunar space[J]. Astrophys Space
Science, 2020,365(12): 1-21.

YE# TS

SRR 1995-), 5, TR o ST 1)« KRS Rt
IS L VT34 5T R 1L K — 5 (210023)

i : (025)68086841

E-mail: Isy2218@163.com


https://doi.org/10.1007/s10569-019-9892-6
https://doi.org/10.1007/s10569-019-9892-6
https://doi.org/10.11728/cjss2023.05.2023-0011
https://doi.org/10.11728/cjss2023.05.2023-0011
https://doi.org/10.11728/cjss2023.05.2023-0011
https://doi.org/10.1088/1742-6596/2006/1/012061
https://doi.org/10.3389/fspas.2023.1177573
https://doi.org/10.2514/1.a35623
https://doi.org/10.2514/1.a35623
https://doi.org/10.1007/s10509-020-03901-7
https://doi.org/10.1007/s10509-020-03901-7
mailto:lsy2218@163.com

78 PRI 2 (R3S 20264F

Design of Transfer Orbit from DRO to Lunar Circular Orbit

ZHANG Le', FAN Xianlin', MEI Changming’, YANG Shigi', LIANG Wu’

(1. The 28th Research Institute of China Electronics Technology Group Corporation, Nanjing 210023, China;
2. Changsha Xiangyu Information Technology Company Limited, Changsha 410000, China)

Abstract: To address the design of transfer orbit from Distant Retrograde Orbit (DRO) to lunar circular orbit, a high-
precision, computationally efficient and reliable method suitable for engineering applications was proposed. Based on a high-
precision dynamic model, the impacts of orbital maneuver velocity increment, DRO orbital phase at maneuver time, and DRO
selenocentric distance on the transfer orbit were quantitatively analyzed. Taking high-precision quantitative results as pre-generated
empirical data and integrating them with analytical calculation, accurate computation of initial iteration values for design parameters
was achieved, thus enabling the efficient solution of the transfer orbit design problem. Case study verification demonstrated that the
proposed method was efficient and reliable with calculation completed within seconds. Quantitative analysis results and the proposed
design method in this paper can provide technical reference for engineering applications.

Keywords: DRO; lunar circular orbit; transfer orbit; Earth-Moon system

Highlights:

e The impacts of orbital maneuver velocity increment, DRO orbital phase at maneuver time, and DRO selenocentric distance on

the transfer orbit are quantitatively analyzed.

e By taking high-precision quantitative results as pre-generated empirical data and integrating them with analytical calculation,
y g high-p q pre-g p g g y

accurate computation of initial iteration values for design parameters is achieved.

e The proposed method is efficient and reliable with calculation completed within seconds.
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