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Fig. 1 Classification of the lunar surface generalized resources
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Fig. 2 Technical scheme of gaseous waste utilization
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WYy A7 S B 98 R S B IR A A BT I
R Ak B 4 B PR A PR AR 5, I 3 a5 A 56 Ik R f5t
175 DL 8 B B 30 14 Ak BT 35 AR AR DL # R
IR 52K 12 7 9 RO AL Sy T R BE O
3.5 XTEEHANREEANAERR
BEXF A 223 [ N BB T R py 2R R ZREAR LR
) T A A S A a0 R 5 oKL O JiE A BRBE AR SR B 7
N EHE T ROETE . FHIREARE T H LR H 3R
S D TR 0 H BRISATE A R RE AR AT R A AF
T BB B X BRI A B REA BT TR i 2
k2 BRI AR A5 BEAT B4 B AS SR 4R i o 7 2k Bk IR L

4

B SRR | i |
coms| [ e |[foan. | [t B S WS R A i
k|| Wk ||z, || mein B LTI ol v

i | | a4
ik || el i | [ COMEIT 7| [2][#2
s || % % | (i KAz || ||| | [
| | e || ||| | || T
Bits| | Mot s | ||| || ] | o
B HEZE A7 T IS WBEA || B ||
Wi || [
eomst| [ em | [ | [t || o
wren| | fein | |2 || ez i ||
e | | AUk
i | | Hoete
th || i il

176 785 13 350 9 A ) ] B R e 2

Fig.4 Technical scheme of solid waste utilization
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Technical Schemes of Investigation and In-Situ Utilization
for Lunar Surface Generalized Resources

JIANG Shengyuan', SHEN Yi', WU Xiang !, DENG Zongquan',
LAT Xiaoming®, ZHANG Jiagiang® LIANG Lu*, ZHOU Qin*
(1. State Key Laboratory of Robotics and System, Harbin 150001, China; 2. Beijing Spacecraft Manufacture Factory,
Beijing 100190, China; 3. Beijing Space Technology Manufacture and Test Center, Beijing 100094, China;

4. China University of Geosciences, Beijing 100083, China)

Abstract: For the goal of refined utilization of lunar surface resources with human assistance, this paper outlined
the present situation of the development of lunar surface exploration and in-situ resource utilization technology. For
actual requirements of China’s future manned lunar exploration mission and advance research, it presents a
generalized classification for refined utilization of the lunar surface resources. In this classification, the human-robot-
environment system was treated as research object,and the lunar surface environment resources can be divided into
three categories: resources be utilized on-orbit, sample resources need to bring back to the earth and waste produced
by human and machines. Follow the research concept of balancing the inheritance and innovation, it focuses on
technical schemes of investigation and in-situ utilization for lunar surface generalized resources, including the mineral
resources investigation, resources utilization on the lunar surface environment condition, collections of polymorphic
samples and the recycling of the wastes produced by human and machines.

Key words: human-robot combination; lunar surface generalized resources; investigation; in-situ utilization;

technical means
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