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   Introduction:  The ChemCam instrument onboard 

the “Curiosity” rover is a package of a Laser-Induced 

Breakdown Spectrometer (LIBS) coupled to the Re-

mote Micro-Imager (RMI) [1,2]. Its main objective is 

to remotely determine the elemental composition of 

soils and rocks situated at distances up to 7 meters 

from the rover, without contact. The objectives of the 

RMI, which  has a pixel angular size of 19.6 µrad/pixel 

on a 1024x1024 grayscale detector, are to provide ge-

omorphologic context for the LIBS analyses, locate the 

laser pits, document the changes induced by the laser 

shots on the target, and remotely study the Martian 

rocks and soils at high resolution [3, 4, 5, 6].  

    

 
Figure 1 : Left : Example of pre- and post-LIBS RMI mosa-

ics on rover tracks. Right: RMI image of the drill bit tip. 

 

     Fig. 1 (left) shows an example of RMI mosaics pre- 

and post-LIBS on the rover tracks (target Pachi, Sol 

135, distance 4.56m). These mosaics are the most 

commonly generated RMI image product, and are sys-

tematically acquired on each soil and rock target ana-

lysed by ChemCam’s LIBS. Fig. 1 (right) also shows 

an example of rover hardware characterization (the 

drill bit tip mounted on the rover arm), acquired at 

RMI shortest working distance of 1.2 m. One pixel 

corresponds to 24 µm in this image, which  establishes 

a baseline for future evaluation of wear on the bit.  In 

addition to its scientific value over the range accessible 

by LIBS (1-7 m), it was progressively recognized that 

RMI is also a very powerful reconnaissance tool at 

very long distance, up to infinity.  

   Observations at long distance with RMI: During 

the first year of operations on Mars, three targets were 

investigated at distances greater than 100 m: 

Green_Head (Sol 284, with landscape elements located 

between 100 and 200 m in distance), Castle_Mountain 

(Sol 312, with landscape elements located between 4.7 

and 6.1 km) and Ameto (Sol 327, a 5x2 images mosaic 

with features up to 9 km away at the base of Aeolis 

Mons, shown in Fig. 2).  

 

 
Figure 2.  (a) and (b) : HiRISE context. (c) and (d) : First 

ChemCam RMI mosaic acquired at infinity focus on target 

Ameto, located 9.5 km from the rover 

 

Following this successful imaging at a distance far 

enough to be considered as representative of infinity, 

several other imaging campaigns at long distance were 

planned, using mosaics of RMI images organized ei-

ther in 1x10 or 2x10 vertical or horizontal strips, for 

standalone investigations or coupled with passive spec-

troscopy experiments, to investigate the distant hema-

d 
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tite ridge [7]. An offset of more than half of the field of 

view is introduced in both directions to optimize the 

overlap between adjacent frames. An example of this 

optimized design is shown in Fig 3., where a Mastcam-

100 [8] image has been used to colorize the RMI using 

a pansharpening algorithm. The features in the RMI 

mosaic are located at distances ranging from 4 km 

(dune field at the bottom) up to ~10 km (layers at the 

top). Several geological features, which cannot be seen 

in the HiRISE or Mastcam images, such as ripples on 

the dune field, and layers and boulders, are visible in 

this mosaic. Another example is shown in Fig. 4. In this 

case, RMI was used to image the dune field to charac-

terize aeolian processes [9].  

    Perspectives : The RMI has the highest spatial reso-

lution of the cameras on MSL’s remote sensing mast, 

and can therefore play a major role in the investigation 

of distant areas of geological interest, either for scien-

tific studies, or for the rover traverse planning. A new 

set of flat fields has been acquired on the sky, with a 

focus mechanism sampling various distances from 2 m 

to infinity. These flat fields will be useful to improve 

the radiometric calibration of the mosaics [10], in addi-

tion to ongoing measurements aimed at refining the 

look-up table that relates the focus motor steps and the 

actual distance of the targets.   
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Figure 4.  ChemCam RMI mosaic of the dune field, embed-

ded in a Mastcam-100 panorama, acquired sol 517. 

 

 
Figure 3 : RMI 10 x 2 mosaic of Mount Sharp base acquired 

sol 432, colorized with a M-100 image. 
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