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2 MEHWESEITIERIRREH

2.1 MEWHRBESETERE

Bl S AR i AR I3 s . BB R i
hby A 2 A IE . R AE I E M BE . AR
AL HHE IR o R . AR (B )
TR B B il (38 Bk R AR 4 B 2 AR A R H
bR, SGFTREMERLAE ST, AR T SEBURL S R
DIRIEFE . B ul MR E . TR ARYE R 2 H
PREE PTG B0 %, ARG AR U RF A K
ML ETIZ A B H BREE,  3E— DR 2T BRPUIE 5E 53
Eter il ENIOE L P

e ]

| R A 2 (7]
B E s E

HALEH ﬁi?_:|__| RS
P 2 %18

R EAE] | AU

B3 A ERRS sk A B A AR
Fig. 3 Construction process of the robotics lunar scientific base
IR 78 R AR AR T L S BR A Bl AN RE W
2 B PO Bl f, I, AN )2 % 2 1) P 426 2



2 W

Wb EANA BB E M 5 18T R HOARPIR 113

A TAERHECLIT e o 372 A I H0E e a, MIARYE
i AT AR L) e #5008 O R R, 2N EARTE
JRATHLEI IR, TE R & 2 (B IO REYR A4« B S8
AR B RS L SR B A S A B AR 55 . AR AR IBIR
AR, AT DR 5 ZORAR L A 8 (A R AR
) BRI ERALE A, BVE TR A AR
T e

BB b i) SR ABAT R A0 B4 P o AL A R A )
B R RIRIR- M- A2 . AT R e
HE KA EEED . BB R I RYE UE AR5
RS IT A R AR5 3, A BRBEIRAG IR . RO
WL MLME. ARSI REN. A2k
W

iR, WL

T 7RI e T
BRI B )

B, B g TH#

EETAE
KA

K4 RiEuhfErd R

Fig. 4 Operation process of the robotics lunar scientific base
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Preliminary Study on Key Technologies for Construction and Operation of Robotics

Lunar Scientific Base

YANG Jianzhong"*, WU Qiong', YU Dengyun’, JIANG Shengyuan', XU Zhaodong’, CUI Pingyuan’
(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;

2. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
3. China Aerospace Science and Technology Corporation, Beijing 100048, China;
4. School of Mechatronics Engineering, Harbin Institute of technology, Harbin 150001, China;
5. School of Civil Engineering, Southeast University, Nanjing 210096, China;
6. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Robotics lunar scientific base is of great significance to the deep exploration and exploitation of lunar resources. It is
one of the strategic targets of space science and technology for space powers, and the key technologies in the construction and
operation are primary problems to be solved in the lunar base project. A basic sketch of robotics lunar scientific base is given, and
main technical problems for construction and operation of the base are also pointed out. Key technologies should be broken through
are then proposed, including active soft-landing design, soft-landing safety boundary identification, adaptive gait planning,
comprehensive lunar environmental damage equivalent, service life prediction and control, etc. Finally, recommendations for the
implementation of the base are proposed, providing reference for the research and construction of the future robotics lunar scientific
base of China.

Keywords: robotics lunar scientific base; active soft-landing; soft-landing safety boundary; adaptive gait planning; service

life control
Highlights :
e Robotics lunar scientific base is one of the the strategic targets of space science and technology for space powers, and key
technologies in construction and operation are primary problems to be solved in the project of the base.
e A basic sketch of robotics lunar scientific base is given, taking the advantage of the achievements of the first three phases of
China’s Lunar Exploration Program, and providing short-term resident environment and technical verification for manned lunar
landing.
e Main technical problems for the base construction and operation are pointed out, and key technologies should be broken through
are also proposed.
e Recommendations for implementation of the robotics lunar scientific base are proposed, providing reference for the research and

construction of the future robotics lunar scientific base of China.
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