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Introduction:  The Rosetta mission bound for the 
comet Churyumov-Gerasimenko carried out a flyby 
campaign around the main-belt asteroid (21)-Lutetia 
on July 10, 2010. The main imaging system on Roset-
ta, the OSIRIS camera [1], acquired an excellent imag-
ing sequence during the flyby at spatial resolutions 
down to ~60m/pixel [2]. The images have already been 
used to describe the geology of the asteroid [3] as well 
as construct digital elevation models [4] to interpret 
surface geomorphology [5], size and spatial distribu-
tion of boulders [6], crater depth/diameter ratios [7] 
and surface ages [8]. The aim of this study is to present 
one of the image processing/enhancement tools, decor-
relation stretching, which can be used to enhance the 
features in high cross-correlated images, thereby max-
imizing the scientific value of the data and aiding in 
the visual inspection. 

OSIRIS camera database:  In this study we con-
centrate on the data from the Narrow-Angle Camera 
(NAC). This database includes 116 images taken of 
the asteroid at a time interval of 45 minutes before-, 
and 20 minutes after closest approach at various wave-
lengths ranging from far infrared to ultraviolet [1]. 
Despite the large frequency range of the camera filters, 
most images display high cross-correlation values that 
are occasionally > 0.9. This means that an image pro-
cessing tool is needed to extract the maximum value of 
detail from these images. 

Decorrelation stretching:  The Decorrelation 
stretching technique involves a number of processes 
[9]: 1) Extraction of the principle components of the 
image, 2) rotating and translating it along the principle 
components axes, 3) doing a contrast-stretch in the 
new domain to expand the dynamic range of the pix-
els, and finally, 4) re-transformation of the image to 
the original coordinates for display. This technique 
ensures that the contrast stretching procedure high-
lights the differences from one band to another. The 
technique has the added advantage of being able to 
deal with images from multiple bands at once which 
allows for creating various RGB composites for com-
parison. 

Results: Figure 1 displays a comparison between 
an untreated, yet orthorectified [4], image with a 
decorrelation-stretched product of the same region 
which highlights the features in the image immensely. 
The results will be presented in detail at the meeting in 

combination with other image processing tools such as 
ratioing. 

 
Fig. 1. (A) Original sub-image of the North Pole Crater 

Cluster [e.g., 5] taken with the orange filter of the NAC. (B) 
An RGB composite of 3 decorrelation-stretched bands creat-
ed by combining the Infra-Red (IR), near-IR, and orange 
bands. Notice how some of the fine material formimg land-
slides is highlighted as well as the debris of one of the small 
4-km craters at the bottom of the images which clearly dis-
plays its chronological relationship to the crater north of it.  
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