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SR, HEAAZ R (mutation). 22X (crossover) FliEFE (selection) =A>F:HE{EE
Ak, ATTTE BSR4 5 152 22 1B 07 1 () B A 28l e P A SRy i i R i -

2.2 XFHRAENSGESY

221 pHEREIIN

Mollweide Projection with Uniformly Distributed Points

[nj -12n°\};
30°N y 30°N
[ ] A i : I W W N
o ( | | [18) 1, . [1e) i | @‘]0
\ ] /
30°5 - : - y 3005
@ Lo 120 @

2 AREKHA HEALPix HENSRKBHITHRAERE, & Nuw=1 FERKITXSH 12 MEEEKE
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3.1 A RXEIR
3.1.1 Ak E
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JINEF R EESE X . 3 H AC T E R B R SR PR R ) S YA RSB W E
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MRS . BARELHG: HrEddr G 110 RGP EImEE (QTT) . HE 500 K O AREkE § 2
i (FAST) . WURFE SKA G445 (SKA-low) . FE[E R 2% I/K M DA 100 K B
i (Effelsberg) PAREE %t #is (GBT) . WMIERA 300 MHz Jji%, ifiid HEALPix
(Hierarchical Equal Area isoLatitude Pixelization) 4> KX ¥/ 85 (BT scipy BlF1E
SCHL) EHCT 12 ASHARE. ZRES KRR 12 ANMFEBBE (Naae=1), HA M55
fmpalpT R (R Mollweide 31877 sURR ).

(a) fAbnipLE L (b) fRALfEHLES

6 £ 230 GHz JSHET M87 1 Sgr A* HBEMBEMALATIFRIMLER . (a)(b) SN2 TUAET
EHMHERERER. RICATRMEEE S 18EH 1.86967, ZMAUEME 1.697478, S {ERIPERRAA
w BEREFIRA, FHLRETEARNREHE.

3.1.2 ik R

BB R 25030 (Differential Evolution, DE), jfiid Scipy Fl2# i3 PRSI
NI AF A58 72 28 300 MHz, EZIZ R ITTR/DN (cell size) FLEH 0.25 ZMAFP (mas). #
ESHEE THER R (o) FOFE (o), HARKMHILHAEE 90,000 km Flik
AR E 2,000 ko @ TR R CHE, LSRG DL HPLERS NMEE
A BuEmifm (). FERE (Q). i (w) MsFoorasm (M). ik
RIS AEPRUE P UM 2R R, AR T S 4ERE, #m T EReR.

AL H S LI BAE o 2 — 2 R ﬁu@l@ﬁﬁ%e *ETE%%E*E’J%@C@VI‘E% ;
ALTIHY S 880k 15.960371, M L)EMEE 11.231122, S 85/, 3 wo B iE
T, R EE, RARAEHGEA R, R, BdEEHPEE RS A (LKA



10 K X ¥ # R 00 %

o GELE ) KB G, BE 1 HGEHES i N 151.5° 45N 91.4°, I8 2 1 i MM
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W (P AR E T BRI A0 2) FEPCAL TR0 wo 83 P ok P ot e 538 AT DA
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3.2.1 SLUMEE

S s IE] % g 5 3.1.1 A7 FriscAf A, Wi H B B35 E BHEX HiH , Wl & 5008 &5
R 3.5 K NRRAR S NG TR, S -L R A s AR A . B
(L BT S T AR K B /S 8K B (ATMA). TS - Th R % 5500 A E4 (APEX).
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SRS 2 230 GHz, FSIE Z T/ (cell size) BB 0.001 ZFF (mas).
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BT R, RS R A A 25 5. (AL S F58Uh 1.86967 4 %
1.607478, S {ERIVEARRIE T wo B2 SRR T B A R T SR HE AL L My
FEE. mEIT I, DRSNS B NS R T L. WL
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AT A B w0 ¥ % TR KR B B AR . K BB (T 2 SR T 4R A B v e A B
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r PRy BIRR T MST R HLL (Sgr A*) WA SZ0 AR E T 1 v Al
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Research on Orbit Design for Space VLBI Based on
Optimization Methods.

SHI Meng-na'?, LIU Lei'*, ZHENG Wei-min!3:4

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
University of Chinese Academy of Sciences, Betjing 100049, China;; 3. National Key Laboratory of Radio
Astronomy and Technology, No. 20A Datun Road, Chaoyang District, Beijing, China; 4.Shanghai Key
Laboratory of Navigation and Positioning, Shanghai 200030, China)

Abstract: With the rapid development of radio astronomy observation technology, Space
Very Long Baseline Interferometry (SVLBI) has become a core technical means for achiev-
ing ultra-high angular resolution observations. To address the practical needs of large-scale,
all-sky, high-resolution radio observations, this study builds upon the work of Liu & Zheng
(2021). We integrate the resolution metrics of space VLBI arrays and space telescopes, ex-
tend the observational targets from traditional single-source scenarios to multi-source con-
texts, incorporate baseline length as a core parameter into the observational quality eval-
uation index S, and establish an optimization-based orbit design method for space VLBI.
On this foundation, we conduct simulation experiments for two specific mission scenarios:
low-frequency (300 MHz) and high-frequency (230 GHz) bands, to validate the applicability
of the proposed orbit design method across different target source distributions and fre-
quency configurations. This research can provide valuable technical insights for the orbit

optimization of next-generation, general-purpose space VLBI radio telescopes.

Key words: SVLBI; Satellite orbit design; interferometer; high resolution
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