5 55 %55 6 ] [EZ O/ =S /| A NI N = S Vol. 55 No. 6

2023 4 12 H Journal of Nanjing University of Aeronautics &. Astronautics Dec. 2023

DOI:10. 16356/j. 1005-2615. 2023. 06. 001

A K 25 4 BY FoU i 455 ) 77 iR SR i
OB, RER, REE, K &

(I 7 32 38 R 2 e R 2 B, 1 200240)

BE: MAAEMREH G, ZHAELSENFEERHLS TR G ARG F LR, BE TR 425

(Model predictive control, MPC)## & T H AL B2 R KACF M Logst /L F R S EMR B TR T 2

R, AXERERMT MPCH AR FATEFEMEABX AL EMRRBFHE AT 2 EHL. &

B AT R BRFE PR R RRE GG FRANTA MPCH E A AR EMNEMRE L8 AE L, £k

Iz&i,%‘)ﬁé’]%kﬁé‘]%é\'&ﬁ A, BT P K TR e 5 A 00 TN A2 k) ok -ﬁﬁ'MPCﬁHEf]‘ﬁ—Ek
F | A A M 3 ) %é’liﬁgﬁ“’@ﬁ“iﬁfﬂﬁii MET AA G E ARG BRI Tk, AR
SRR FTEABRRF k., R REMR B LT ERE R RRLE, ﬁMI’L?f%/f’ivﬁmi%& IR

k’**fﬁ?t«‘fiﬁTiLﬁ}%ﬂc

KRR AR A AL A TR A2 k) R A M R A b R

FESES V4T CEARERD A XEHS:10052615(2023)06-0941-15

Review on Model Predictive Control in Spacecraft

SHEN Qiang, ZHAO Zeyang, KANG Zeyu, ZHANG Yi
(School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: With increasing human space activities, space missions are evolving towards the need to meet
multiple constraints and high performance. Due to the capability in handling constrained optimization
problems, the model predictive control (MPC) has been widely studied in spacecraft control in recent years.
This paper first reviews the development of MPC and categorizes its applications in spacecraft based on its
basic form. Then, considering the uncertainty in space environments, the robust MPC and the stochastic
MPC are summarized together with their applications. After that, the safety issues of spacecraft are taken into
account and studies on obstacle avoidance and fault-tolerance are discussed in MPC framework. In addition,
considering the high computational requirements of MPC, this paper also outlines some efficient methods
from the perspectives of control strategy and optimization form, including decentralized/distributed MPC and
explicit MPC methods. Finally, in consideration of the actual needs and future development of spacecraft,
this paper provides several suggestions for further research on MPC in the spacecraft control aera.
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