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The Mini-RF investigation consists of polarimetric synthetic aperture radar (SAR) imagers on 
the ISRO Chandrayaan-1 lunar orbiter and the NASA Lunar Reconnaissance Orbiter (LRO), 
with the primary objective of searching for water ice in permanent shadows at the lunar poles. 
We will describe the software and techniques we have developed for radargrammetric 
analysis of the Mini-RF images, which enable us to make controlled image mosaics with 
relative and absolute positional accuracy an order of magnitude better than uncontrolled 
products, digital topographic models (DTMs), and orthoimages. A primary motivation for 
such processing is to coregister the radar images as closely as possible to one another and to 
other datasets, so that detailed analyses (e.g., of putative ice deposits and of the LCROSS 
impact site) can be made. 
 
Bundle adjustment and orthorectification have been implemented in the USGS cartographic 
software package ISIS and will be available to the research community in the near future. 
DTM production relies on the commercial stereo analysis software SOCET SET, with a 
rigorous sensor model written by us and images and metadata prepared in ISIS. The 
resolution and vertical precision of the Mini-RF DTMs depend on the image resolution and 
convergence geometry. For images in zoom-mode (7.5 m/pixel, used for the majority of 
observations) viewing the site from opposing directions, a vertical precision of ~10m and 
horizontal resolution of ~200 m has been achieved. Further research to refine the image 
matching process is expected to improve the horizontal resolution to 50-100 m. The zoom 
mode data, with intermediate resolution between those of the LROC narrow-angle and wide-
angle cameras, are also well suited for completing a uniform global topographic model of the 
Moon by filling in km-scale gaps between LOLA altimetry tracks in the equatorial zone with 
controlled stereo DTMs. 


