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Hapke's parameters inverse method of Lunar analog sample
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(1. Key Laboratory of Lunar and Deep Space Exploration, Chinese Academy of Sciences, Beijing 100012, China;
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Abstract; Hapke model has been widely used in the photometric study of regolith as the parameters has
specific photometric and physical meaning. To reverse these parameters, photometric observations are
needed for a wide range of incidence, emission, and phase angles of the regolith. However, it is diffi-
cult to have such wide range angles in the remote sensing and in situ observation. So, it is very impor-
tant to know how we can get precise result with the limited observations and we can do the research at
laboratory. In this work, we got the reflectance of olivine with large range of phase angle by ASD
spectrometer and got reflectance of two kinds of Lunar analog samples by Chang’ E-3 VIS-NIR Ima-
ging Spectrometer. Also we learned how to reverse Hapke model parameters. As a result, we find that
we can get accurate result with limited measurements. Also, we have got some result of two Lunar an-
alog samples (one with glass and the other without glass) with analysis of relative parameters of Hapke
model.
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Fig.2  Picture of samples in the experiment ( Olivine
(left) , HHY (middle) , LLB(right) )
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Fig. 3  Experimental setup of Chang’ E-3 VNIS and
ASD spectrometer
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Fig.8 RADF before VS after photometric correction with
two photometric model of Olivine ( (a).(b).(c), and (d)
respectively represent results of 850 nm/1 050 nm/1 250 nm/
1 500 nm)
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Table 3 The standard deviation of RADF before VS after
photometric correction with Hapke and empirical
model of Olivine
bids 850 nm 1050 nm 1 250 nm 1 500 nm
SR AR EE bR 2 0.172  0.127  0.152  0.208
Hapke #8KEGHRMEZ | 0.015  0.008  0.012  0.025
LIRS T EARMEY | 0.026  0.019  0.023  0.036

R4 HBIARG Hapke A SHE

Table 4 Parameters of Hapke model of Olivine sample

#Br/nm o b c RMSE R
850 0.983 0.241 0.882 0.024  0.9953
1 050 0.946 0.270 0.270 0.014 0.995
1250 0.971 0.252 0.599 0.019  0.9957
1500 0.996 0.236 0.955 0.035  0.995 4

e B AR BE L T, A7 BR 0 22 £ B2 B 5 3
AT LR A5 1 6 19 Hapke #5870 2 B 45 51 A1
Chang’ E-3 ZLANSAGOEHE A A 52 {F 3R BT P Al A0
HSERE L 10 2240 B BN R MU, B A 2 P AR R
() Hapke KERIZHY. Tl i 707 =Bl i 1) Hapke 52
TUZRY, e MRS A0 R0 A8 o S 40 ) A ot 90 2 AR
SIR B4 I i) B RREE , LR BAT iR i N R, S A
B STy (R ol B4 1] R A P 553

Hapke #5752 % v B U B S IR e s, O
FLR SN RE il 52 55 56k J3E fi 3 2 00 28005 A pR R
ZH b e Fia HS 2280 A5, BB h i YR i UKL
P B 1D S5 L S O3 DR

JEIEAEIE T IR G- 1 B ' HEOULIN £y JEE X6 ol
f52 ], Hapke A EEAGIE G R 2L T2 g i Al

ARELH AR A A Chang” E-1 90 iR
JEIEAX  Chang” E-3 ZLAM AR AN B AR Sk 19 A Bk
DRI BAE AT 5¢ A R BAOGEE RS A Ty AR
SR PISHCHE.
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