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Introduction:  Spectral Profiler (SP) was a visible 

- near infrared grating spectrometer onboard Japanese 

SELENE (Kaguya) lunar explorer operated between 

September 2007 and June 2009. SP consisted of one 

reflective telescope, two plane gratings, three linear 

detectors, one three-stage peltier cooler, and two halo-

gen lamps with a filter for radiometric and spectral 

calibration. The spectral coverage and the sampling 

interval were 0.5 - 2.6 !m and 6 - 8 nm, and the along-

track sampling interval was 500 m. The total number 

of spectral channels was 296 including several over-

lapping channels around 1 !m. 

The eleven-month-long nominal operation of SP 

was started in December 2007 just after the initial 

check out period. The extended mission of SP was 

started in November 2008 and ended in June 2009 with 

a controlled crash of Kaguya to the Moon. During the 

nominal and extended operation periods, SP acquired 

data from about seven thousand revolutions around 

Moon and the total number of obtained lunar surface 

spectra was close to seventy million.  

Early scientific findings using SP data include a 

large outcrop of crystalline plagioclase in Jackson Cra-

ter[1], global distribution of purest anorthosite and 

olivine exposures[2][3], and the ultramafic impact melt 

sheet beneath the South Pole–Aitken basin[4]. 

Radiometric Calibration and Photometric Cor-

rection:  SP radiometric calibration methodology was 

developed for SP Level 2B1 and 2B2 product genera-

tion. This methodology include non-linearity correc-

tion, wavelength shift correction, and the correction of 

the preflight radiometric calibration coefficients affect-

ed by the water vapor in the laboratory. The details of 

the methodology are described in [5]. All SP Level 

2B1 and 2B2 are publicly available at JAXA's SELE-

NE Data Archive website 

(https://www.soac.selene.isas.jaxa.jp/archive/index.ht

ml.en). 

SP photometric correction methodology for 0.5 - 

1.6 !m region is being developed for SP Level 2C 

product generation. The outline of the methodology 

and its first results were reported in [6]. The details of 

the methodology are described in [7]. 

The absolute accuracy of SP radiometric calibra-

tion is discussed in [5] and [8]. The relative accuracy 

or the repeatability of SP radiometric calibration and 

photometric correction is being investigated using se-

lected SP data including multiple observation data at 

Apollo 16 landing site. 

Global Spectral Reflectance Data Set  

Generation of SP global spectral reflectance data 

set.  SP data acquired in the nominal operation period 

were photometrically corrected and used to generate 

SP Global Spectral Reflectance Data Set. Currently, 

the mesh size, the number of the spectral bands, the 

spectral range, and the latitude range of this data set 

are 1 degree, 160 bands, between 0.5 and 1.6 !m, and 

between 70N and 70S, respectively. 750 nm band im-

age from this data set is shown in Fig. 1. Note that 

although SP data were acquired under variable solar 

incident angle condition, there are no residual artifacts 

in the image. This indicate the accuracy of SP pho-

tometric correction is high enough for such global 

analysis. 

Principal Component Analysis.  To extract miner-

alogical information in SP Global Spectral Reflectance 

data set, Principal Component Analysis (PCA) was 

applied. 1st PC image is similar to the albedo image 

such as shown in Fig. 1. Spectral variability informa-

tion are reflected in 2nd to 15th PCs. 2nd to 4th PCs 

are shown as a global color composite image(Fig. 2). 

Color variations, most of which correspond to previ-

ously known geology, are clearly shown in the image. 

Pan sharpening using Clementine global mosaic 

image.  For easier geologic interpretation of SP spec-

tral data, pan sharpen images using Clementine 750 nm 

global mosaic image were produced. Fig. 3 is a pan 

sharpened image around Jackson Crater. The pixel size 

at the equator is about 4 km.  
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Figure 1. 750 nm band image from SP Global Spectral Reflectance Data Set. 

Figure 2. Color composite image using 2nd (red), 3rd(green), and 4th(blue) principal components of  
SP Global Spectral Reflectance Data Set. 

Figure 3. Pan-sharpened color composite image around Jackson Crater using 3rd (red), 4th (green), and 5th(blue) 

principal components of SP Global Spectral Reflectance Data Set. Black rectangles are due to data missing areas in 

Clementine mosaic image. 
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