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Abstract

Traditional spacecraft have increased dramatically from meeting single-purpose to multi-function
integration. Its “stovepipe” design and static configuration have gradually evolved towards modular
design and dynamic reconfiguration. Starting with the related concepts of modular spacecraft, the
article describes the progress of spacecraft in modularization from three aspects: static modular
spacecraft, space deployable spacecraft and modular reconfigurable spacecraft. Secondly, the key
technologies of spacecraft modularization are summarized. Finally, in terms of future development
trend, the development suggestions of modular spacecraft rapid generation technology, recon-
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figurable software definition and mixed reality simulation technology with digital twinning are in-
troduced.
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Figure 1. Development and change of space modular design
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Figure 2. Modularity spectrum
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Figure 3. Breakdown of satellite subsystems on component level
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Figure 4. Legend of static modular spacecraft
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Figure 5. PETSET plate extension satellite and various configurations
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3.2.2. HEXPAK

Figure 6. HEXPAK satellate
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Figure 7. The PolyBot chain reconfiguration system
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Figure 8. Example of RSS and cells connection using a connector-pin
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Figure 9. SPHERES operated in ISS
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Figure 10. iBOSS project concept
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Figure 11. Satlet and its built satellites
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Figure 12. CSR concept figure
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Figure 13. Hive satellite
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Figure 14. MOSAR demonstrator setup
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Figure 15. The configuring process for AAReST
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Figure 16. Concept of F6 system
& 16. F6 HRIRIERERE

4. RBRARSH

AN TR PR T B L 5 I (RIS, AR EOR BB AR, RN R AR
SRR MR R &, T AR RN B L EORAR T 2. BB BT AR SN, FE R T AR
o, (BB AR PR, BRI ZE . N 1 78 0 MU AT SAL BG4k, AR SE A1
BRPE AR R 5 T G 2 A T

4.1. &R Id

BEHAL B SRR A B B A A, AE S5 L m] DA I B AN [R] A1 B 7 S B AT 55 7
REPUR SR R ARG RS DRMKITR RS, EREA TSR, ZRRFENA
Al A IZ BB AR RE I AT 420, i TIXMEONR R A, RGUUATL RS R A I
B AVE[56]0 X T B i ) 2 [E A, 38 B BEIASE 26 A AR A SRIE R

PP R ULEAT AN A RE BERR BT, TR 22 76 B R 2 (e b o {H— 5 200 2 45 (R 2R, ERin X
BRAEAVRAENE LLB/INT S, RN 5 ZEEAT SR S b, 3 PR R NE . AT DAACHT SC AR AR SR 4R
TRRR], ASHGE AT LU AL A i i ST At w] DU i A, R A R LR A2 P 4L e 4 41
DA AR B BB A -

Brubz Ah, 1T S54RI RE R A o DRI AT 6 22 () PR B8 BRI LRS! FL 07 il 7 4% R
FEREHIHE SR, I BIBORMBRS . B, EFZHLT, ENRRIR. KAPMERRMETER AN
FRHALIIINE o R IE ST UAE — s REJE OB R k7 %

4.2. MEEMEEED
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Figure 17. Several docking interfaces
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[63] [64].
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