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Introduction:  The scanning spectrometer M3 
of the Chandrayaan-1 mission suggests unique data 
allowing estimations of the lunar surface 
composition and its maturity [e.g., 1-4]. The final 
data are images acquired in the Global Mode survey 
with a spatial resolution of about 140 m in 85 
narrow spectral bands in the range 0.5 – 3.0 m [4]. 
The images are lanes between lunar poles. The 
image lanes cover almost all the lunar surface, 
providing global studies of the Moon.  

However, because of some technical problems 
of the equipment, the M3 final data are burdened 
with a chaotic system of slender stripes that can be 
seen in Fig. 1a, which shows the distribution of 
reflectance R(950 nm). This frame comprises a 
portion of the northwestern side of Plateau 
Aristarchus and a small portion of Oceanus 
Procellarum (in the upper-left corner). The clearly 
seen vertical stripes have different intensity and 
length, and their system does not reveal a definite 
periodicity. The stripes dramatically spoil derivative 
images such as color ratios or more complicated 
combinations of spectral parameters. Fig. 1b shows 
a distribution of the color ratio С(950/750) = 
R(950 nm)/R(750 nm). As one may see, the stripes 
dominate the lunar image, allowing only qualitative 
conclusions on mineralogy of the surface.  
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Figure 1. (a) reflectance at 950 nm and (b) color 
ratio С(950/750) images of the north-western side of 

Plateau Aristarchus (https://pds-
imaging.jpl.nasa.gov/volumes/m3.html).  

Results:  Using a standard discrete Fourier trans-
formation, we study spatial spectra of images for all 
spectral channels from the Chandrayaan-1 M3. An 
example of such a spectrum is shown in Fig. 2. Low 
frequencies including zero are concentrated in the 
central part of the image. We may see horizontal 
parallel lines that definitely correspond to the stripe 
system. The system has several characteristic fre-
quencies. We carry out a filtration of the lines just 

rejecting a portion of the spatial spectrum located in 
the red boxes shown in Fig. 2. The filter parameters f 
and l are also indicated in Fig. 2.  

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. A Fourier spectrum of the image shown in 
Fig.1a. The red boxes contain spatial frequencies 

that are caused by the stripes seen in Fig. 1a.  

Of course, this filtration changes the very reflec-
tance distribution of the region, but in our case these 
changes are estimated to be slight, not more than 
0.5%. After the filtration we made the inverse Fouri-
er transformation. Figure 3 shows the filtered images 
of those shown in Fig. 1. The quality of these images 
is much improved. The image in Fig. 3b can be used 
now for quantitative analysis of M3 spectral data.   
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Figure 3. The same images as in Fig. 1a,b after fil-
tration of the spatial spectrum shown in Fig. 2 at 

f = 8 and l = 8.  

Conclusion:  Fourier filtration allows dramatic 
improvement of the Chandrayaan-1 M3 data, and 
can be considered as a necessary step in processing 
M3 spectral images.   
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