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On-orbit Autonomous Measuring Method of Lunar Sampling Quantity

YAO Meng , ZHENG Yanhong s JIN Shengyi, ZHAO Zhihui, DENG Xiangjin, SHI Wei
(Beijing Institute of Spacecraft System Engineering, China Academy of Space Technology,Beijing, 100094 ,China)

Abstract; On-orbit autonomous measurement of lunar sampling quantity is a necessary part of autono-
mous lunar sampling. A kind of lunar sampling device is designed and lunar sampling quantity is auto-
matically measured by image information. According to the feature of small difference between back-
ground gray level and targets gray level and the feature of lots of noises existing in the image back-
ground, improved maximum between-cluster variance algorithm and connected labeling adaptive de-noi-
sing algorithm are proposed to segment sampling region exactly in image. In order to calculate sampling
region size and sampling quantity, on-orbit self-calibration using known object size is utilized, which
solves the problem of unable obtaining sampling region size directly with just one camera. Testing result
shows that on-orbit autonomous measuring results and actual results are coincident. The on-orbit auton-
omous measuring method is effective, and provides reference for future sampling mission on extraterres-
trial celestial bodies.
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Schematic diagram of lunar sampling device

Fig. 1
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Fig. 2 Schematic diagram of sampler
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Fig.3 Schematic diagram of sampling process
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Fig.4 Schematic diagram of lunar sampling result

R 1 5 ) B R AR SR IS AL RIS A
W ARAE

(DAEEG R ORI T RN
FAZURBERE O o B2 T R AL AL T E 1 =
JEE AL E S SR A DX T T AR O B T VA R R an Al 5
JIE7R 6

A

L

N X

K5 SRAT &S AL T &

Fig.5 Section diagram of sampling result

)42 XA A RO B AN ¥ 505 A 1 X
SRS A Y XIS

3 RELZREENE

3.1 MERRE

AR R A E0 SR E 6 s,
Horp, G Ak 38 32 EAT 155 SR A R 1 MR %
JREE EIME L IE AT 22 AL AL 3L
3.2 RERXESE
3.2.1 HEteZRREM T £

XFF AR R B F 0, O R



A

Wk ERLSF R0 ECRAE R B IR 35

IT 46

| SHCRAERTE M |

| AL e |
!
[ REEXESE |

'
REEBR T ATE]
'

| THERAER |

R

6 [ i A

Fig. 6 Flow chart of autonomous measuring
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Fig. 7 Comparison between traditional method and im-

proved method for image segmentation
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Fig. 15 Indentation diagram of contacting lunar regolith
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Fig. 16 Figure of sampling lunar soil simulant
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Tab.1 Testing results of measurement of sampling quantity
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