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Introduction:  The High Resolution Stereo Cam-

era (HRSC) on the Mars Express (MEx) orbiter has 
acquired 3640 images (with ‘preliminary level 4’ pro-
cessing as described in [1]) of the Martian surface 
since arriving in orbit in 2003, covering over 90% of 
the planet [2]. At resolutions that can reach 10 me-
ters/pixel, these MEx/HRSC images [3-4] are con-
structed in a push-broom manner from 9 different CCD 
line sensors, including a panchromatic nadir-looking 
(N) channel, 4 color channels (R, G, B, IR), and 4 oth-
er panchromatic channels for stereo imaging or photo-
metric imaging.  

In [5], we discussed our first approach towards mo-
saicking hundreds of the MEx/HRSC RGB or N imag-
es together. The images were acquired under different 
atmospheric conditions over the entire mission and 
under different observation/illumination geometries. 
Therefore, the main challenge that we have addressed 
is the color (or gray-scale) matching of these images, 
which have varying colors (or gray scales) due to the 
different observing conditions. Using this first ap-
proach, our best results for a semi-global mosaic con-
sist of adding a high-pass-filtered version of the HRSC 
mosaic to a low-pass-filtered version of the 
MEx/OMEGA [6] global mosaic.  

Herein, we will present our latest results using a 
new, improved, second approach for mosaicking 
HRSC images [7,8], but focusing on the RGB/NGB 
color processing when using this new second approach. 
Currently, when the new second approach is applied to 
N(adir) images, we match local spatial averages of the 
N images to the local spatial averages of a mosaic 
made from the images acquired by the Mars Global 
Surveyor TES bolometer. Since these MGS/TES imag-
es have already been atmospherically-corrected, this 
matching allows us to bootstrap the process of mosa-
icking the HRSC images without actually atmospheri-
cally correcting the HRSC images. In this work, we 
will adapt this technique of HRSC N images being 
matched with the MGS/TES mosaic, so that instead, 
HRSC NGB images will be matched with specially-
constructed OMEGA NGB mosaics. Pan-sharpening is 
also used in order to perform image fusion of the high-
er-spatial-resolution N channel with the color bands. 

HRSC Preprocessing: We perform a photometric 
correction (using a Lambertian model, by dividing by 
the cosine of the incidence angle). The main portion of 
the photometric-correction effort involves the determi-
nation of the illumination and observation angles with 
respect to the DTM [9]. 

OMEGA Preprocessing: The MEx/OMEGA NGB 
mosaics (Fig.1) have been constructed as a special 
product by integrating the atmospherically-corrected 
reflectance of the narrow-band channels from the 
OMEGA VIS sensor over the spectral band-passes for 
each of the five broad-band HRSC channels (Blue, 
Green, Nadir, Red, NIR). The combination of (i) the 
measured filter functions for HRSC and (ii) the solar 
spectrum was used to weight this integration. In order 
to reduce spatial gaps and to smooth some residual 
noise and atmospheric artifacts, the OMEGA mosaics 
have been smoothed by averaging all pixels within a 
radius of about 100 km. 

Band Selection: The HRSC Nadir (N) channel was 
selected rather than the HRSC Red (R) channel, for 
making 3-band composite color mosaic images (i.e., 
NGB instead of RGB). The central wavelength of the 
HRSC Nadir channel is much closer to the central 
wavelength of standard visual red than is the central 
wavelength of the Red channel of HRSC. So construct-
ing true-color mosaics is easier with the Nadir channel 
substituted for the Red Channel. This is due in part to 
the much higher reflectivity of bright Mars at HRSC R 
wavelengths than at HRSC N wavelengths. 

Results: The MEx/HRSC+OMEGA NGB mosaics 
of the MC11 East map tile are shown in Fig. 2, both in 
true color and false color. The stretches for true color 
were chosen somewhat objectively, with minimum 
values of 0 and maximum values of 140 for each of the 
three channels. The stretches for false color were cho-
sen manually in order to accentuate some of the detail 
in the darker regions and in order to not appear too 
garish. 

Future Work: We plan to: (a) improve OMEGA 
NGB color mosaic, with better cloud filtering; (b) 
streamline the processing; and make more map tiles; 
(c) extend the pan-sharpening to work with 4-5 color 
bands instead of only 3 bands (i.e., extend to include R 
and NIR channels as well as N,G,B channels [11-12]). 
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Figure 1A: True-Color NGB OMEGA mosaic of Mars 

 
Figure 1B: False-Color NGB OMEGA mosaic of Mars. 

The red box indicates the location of Fig. 2. 
 
 

 
Figure 2A True-Color NGB HRSC+OMEGA mo-

saic of MC11East. 

 
Figure 2B False-Color NGB HRSC+OMEGA mo-

saic of MC11East. 
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