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Figure 1 Composite image of 918 nm (R), 757 nm (G) and 658 nm
(B)of Orbit 2225. (a) is the image of metadata, (b) is the image after
bad line recovery, (c) is the image after bad points recovery, (d) is the
image after removing stripes. (a)—(c) suggest the images showing
gradient color trend, with blue-green in color on the left side, deep
red on the center, and light red on the right side. (d) shows
homogeneous color trend, indicating the flat filed was removed. The
blue rectangular in figure 1d is the calibration site. The white solid
line on 1(a)-1(d) is the location of horizontal profile in Figure 2.
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Figure 2 Horizontal profiles (white solid line in Figure 1) of Orbit 2225 at 658 nm, 757 nm and 918 nm in line 11160. (a) is the profile of
metadata, (b) is the profile after bad line recovery, (c) is the profile after bad point recovery, (d) is the profile after removing stripes. (a)—(c)
show positively increase of albedo from left to right at 918 nm, 757 nm, and 618 nm, respectively, indicative of the existence of flat field. The
profile after removing stripes shows flat fluctuation of albedo across the section at 918 nm, 757 nm, and 658 nm, respectively.
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Figure 3 The bidirectional reflectance of Apollo 16 lunar soil (a) and the albedo statistical results of this study compared with those
used by Liu et al. [15] and Wu et al. (b).
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Table 1 The location of 6 sites chosen for spectral cross correction and their telescopic spectra

A e IIM $LiE5 b5 15 1§t

Aristarchus f# 53t H Ye g (CP) HA1034 2898 80~99 7590~7609 20x20
Aristarchus #5577 75 # B (SW) HA0973 2898 28~47 7639~7658 20%20
Aristarchus #5577 F )5 45 (SF) HA0993 2898 90~109 7615~7634 20x20
Aristarchus =1 1(P1) HA0979 2902 1~-8 7014~7036 8x23
Aristarchus =1 2(P2) HA0130 2902 33~52 6946~6965 20x20
Aristarchus =i 3(P3) HA1032 2899 33~52 6974~6993 20%20
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Figure 4 The location of 6 sites chosen for cross correction around
Aristarchus crater. There are Aristarchus crater central peak (CP),
Aristarchus crater south floor (SF), Aristarchus crater southwest wall
(SW), and 3 plateaus (P1, P2, and P3), respectively.
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Figure 5 Spectra of IIM and telescopic data before and after cross correction, normalized at 757 nm. The spectra of IIM at Aristarchus plateau 2

(P2), plateau 3 (P3), crater central peak (CP) and crater southwest wall (SW) show well accordance with those acquired by telescope. The spectra
of IIM at Aristarchus plateau 1 (P1) and crater south floor show a little difference with those acquired by telescope at 918 nm.
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Figure 6 Gain and offset for recalibration of IIM data relative to
telescopic spectra.
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Table 2 Gain and offset of the IIM spectra
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Figure 7 Absolute reflectance of 6 sites chosen for cross correction. P1, P2, P3 are Aristarchus plateau 1, 2, 3, respectively. SW is Aristarchus
crater southwest wall. SF is Aristarchus crater south floor. CP is Aritarchus crater central peak.
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Figure 8 The location of 4 sites chosen for checking cross correc-
tion based on 757 nm images. There are Apollo 16 (a) on orbit 2225,
Mare Serenitatis (b) on orbit 2220, Apollo 14 (c) on orbit 2871 and
Copernicus crater wall (d) on orbit 2875.
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Table 3 The location of 4 sites chosen for checking cross correction and their telescopic spectra

i & Eebun bl IIM %5 y15 T %ot

Apollo 16 (A16) HC0028 2225 66~75 11157-11166 10x10

Mare Serenitatis (MS2) HB0916 2220 68~76 6920-6929 9x%10
Apollo 14 (A14) HC0750 2871 55~65 11492-11501 11x10
Copernicus crater wall (CW) HAO0338 2875 72~88 9654-9668 17x15
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Figure 9 Relative reflectance of 4 sites chosen for checking cross correction. There are Apollo 16 (A16), Mare Serenitatis (MS2), Apollo 14
(A14) and Copernicus crater wall (CW), respectively.
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Figure 10 Absolute reflectance of 4 site chosen for checking cross correction. There are Apollo 16 (A16), Mare Serenitatis (MS2), Apollo 14
(A14) and Copernicus crater wall (CW), respectively.
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Figure 11 Composite images of 918 nm (red), 757 nm (green) and 658 nm at Tycho crater (a), Copernicus crater (b), Mare Serenitatis (c) and

Apollo 14 (d), respectively.
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Modified Calibration Method of the Chang’E-1 IIM Images

HU Sen & LIN YangTing*

Key Laboratory of the Study of Earth Deep Interior, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing
100029, China

The Chang’E-1 IIM data must be calibrated before using to inverse the element abundance of the lunar surface. In
this study, we have done an adjustment to the IIM data before converting into reflectance. First we recover the bad
lines and bad points, then remove the stripes, and last convert the radiance into reflectance. This data processing
procedure will remove the bad lines, bad points and flat field effect to influence the calibration results. After that, we
make a cross correction between IIM data and ground telescopic spectra, and calculate the gain and offset between
them. At last, we appliy the gain and offset to correct the spectra of other lunar locations, including Apollo 16 and 14
landing points, Mare Serenitatis and Copernicus crater wall. The cross corrected IIM spectra seems equal with those
acquired by ground telescope, indicating the effective of the cross correction to the other lunar locations.

Chang’E-1, IIM, reflectance, calibration
PACS: 21.10.Jx, 46.90.+s, 46.15.—x
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