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The Inversion of CaO Content from Clementine Thermal Infrared
Data around the Apollo 17 Landing Site
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Abstract: In order to study the inversion of CaO content in the lunar rock by using Clementine thermal infrared
data, the authors selected two Clementine infrared images, which covered the Apollo17 landing site as the study
area. The lunar physical temperature model was employed to simulate the temperature as the input parameter
which was used to conduct inversion of the emissivity. 35 LPI Apollo samples except Apollol7 were used to
calculate the relationship between the content of CaO and the emissivity. It was shown that the relationship
between them was in linear correlation(R?=0.661). Thus the inversion of the content of CaO was carried out based
on the Clementine infrared emissivity. To evaluate the results, the authors calculated the relative error between the
derived value and the actual value of CaO. Among the 8 relative error results, the minimum is 1.77%, the
maximum is 9.29% and the root mean square error is 0.767. Studies show that the methods used for the inversion
of emissivity and content of CaO in this paper are feasible. The result achieved by the authors provides a new idea
for quantitative inversion of the ingredients of lunar minerals.
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AL (CaO) s H M A 3R EE W W RHC A S
AR EZEAAY, 157 R = A
15.8%(BKFH H IE, 2005), 4 H BRA IRV B AN [E 251,
B TE R RS A 5 RS R T B R B Y
Ca/(Na+K)FUfH, Bl 45 it e RO BE T, ASWrdh i i
I AH A Ca/(Nat+K) HUAEIZ BN 35 2, 7
B W RHE A TS T 90 085K A — 3, e T B
HRHE A TR T A A 19— (Joliff et al., 2006).
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Fig. 1 The brightness temperature image
of the Apollo 17 landing site
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Table 1 Comparison between actual values and inversion values of CaO
A il 2 5 g/ L/ S2PR CaO 5 ht/wt% [ CaO fik/iwt%  AAXFIRZE
Apollo17-LRV11 78121 30.8410 20.2764 9.76 10.58 8.40%
Apollo17-LRV12 76015 30.7812 20.1977 11.13 11.37 2.15%
Apollol17-LM 70181 30.7518 20.1922 12.55 13.69 9.08%
Apollo17-S1 78155 30.7530 20.1560 15.20 14.93 1.77%
Apollo17-S6 74275 30.7712 20.2890 10.38 10.57 1.83%
Apollo17-S7 78501 30.7843 20.2914 11.51 10.92 5.12%
Apollo17-S8 79221 30.8491 20.2804 11.19 12.23 9.29%
Apollo17-S9 76240 30.8024 20.2256 11.97 10.90 8.93%
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