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A global colour mosaic of Mars from Mars Express HRSC high
altitude observations

Gregory Michael1,2, Daniela Tirsch3, Klaus-Dieter Matz3, Wilhelm Zuschneid2, Ernst Hauber3, Klaus
Gwinner3, Sebastian Walter2, Ralf Jaumann2, Thomas Roatsch3, Frank Postberg2, and Jianzhong Liu1

1Center for Lunar and Planetary Sciences, CAS Institute of Geochemistry, Guiyang, 550002, China
2Planetary Sciences and Remote Sensing, Institute of Geological Sciences, Freie Universität Berlin, Berlin 12249, Germany
3Institute of Planetary Research, German Aerospace Center (DLR), Rutherfordstrasse 2, 12489 Berlin, Germany

The ever-changing transparency of the martian atmosphere hinders the determination of absolute
surface colour from spacecraft images. While individual high-resolution images from low orbit reveal
numerous colour details of the geology, the colour variation between images caused by scattering
off atmospheric dust can easily be of greater magnitude. The construction of contiguous large-scale
mosaics has thus required a strategy to suppress the influence of scattering, often a form of high-
pass filtering, which limits their ability to convey colour variation information over distances greater
than the dimensions of single images. Here we use a dedicated high altitude observation campaign
with the Mars Express High Resolution Stereo Camera (HRSC), applying a novel iterative method to
construct a globally self-consistent colour model. We apply the model to colour-reference a high-
altitude mosaic incorporating long-range colour variation information. Using only the relative colour
information internal to individual images, the influence of absolute image to image colour changes
caused by scattering is minimised, while the model enables colour variations across image
boundaries to be self-consistently reconstructed. The resulting mosaic shows a level of colour detail
comparable to single images, while maintaining continuity of colour features over much greater
distances, thereby increasing the utility of HRSC colour images in the tracing and analysis of martian
surface structures.
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