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Introduction
• Curiosity has traversed over ~15.8 km as of 3/7/17 (Sol 1628). The rover is approaching the Vera Rubin Ridge, which is capped by 

hematite-bearing material. Curiosity will ascend the ridge to make measurements, thereafter continuing south up the slopes of Mount 

Sharp. 

• Curiosity mobility issues have included punctures and cracks in the thin aluminum wheel skins when crossing sharp sandstone 

outcrops [2], and high wheel sinkage and slippage when crossing megaripple deposits [1].

• To better understand the terramechanics of rover-terrain interactions, and to support future path planning, Artemis (Adams-based 

Rover Terramechanics and Mobility Interaction Simulator) software has been used to simulate Curiosity’s existing and potential 

drives [1, 2]. 

• Curiosity’s nominal extended mission route for ascending the Vera Rubin Ridge and beyond is shown below in yellow. The route is 

currently being revised based on the minerals detected by CRISM and questions postulated by the Science Team. In the 

meantime several likely difficult traverses have been identified and modeled by us, as shown in red text. The ridge and scarp

ascent locations were chosen with lowest slopes, and the tilted megaripple field was examined given Curiosity’s traverse 

difficulties in complex ripple fields [1].

• Artemis is a software tool used to simulate the motion of 

rovers over realistic terrains. It has been validated using 

single-wheel laboratory-based, JPL Mars yard tests, and 

field tests on bedrock and dunes in the Mojave Desert. 

More details about Artemis can be found in [1, 3]. 

Background

Simulations of Ridge Traverses
• Artemis contact model simulations were run for uphill drives to access the Vera Rubin Ridge and scarp to access cap rocks; 

• Terrain surfaces based on HiRISE elevation maps, with contact parameters as used in [1-3].

• Simulation results indicate that Curiosity is able to ascend the Vera Rubin Ridge and the scarp to reach the cap rocks (even the

steepest slope ~25° ) with modest slip values.

• However current simulations are based on 1 m resolution HiRISE elevation data. As the rover nears the ridge and scarp, 

additional simulations will be conducted based detailed surface topography and terrain (e.g. rubble-stream surfaces) 

characteristics derived from Curiosity image data.

Simulations of Canyon Megaripples Traverses

• Artemis simulations were 

conducted over a series of uphill 

drives varying in tilt, sand 

properties, and number of ripples.

• Tilt varied from 0˚ to 15˚.

• Sand properties derived from the 

Dumont Dunes, Dingo Gap, and 

Hidden Valley megaripples [1].

• Drives covered either one (3.5m 

wavelength) or three ripples (2m 

wavelength).
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• 0˚ drive with Hidden Valley parameters 

successfully completed

• 5˚ drive with Hidden Valley parameters 

failed as the front wheels began to ascend the ripple.

• 5˚ drives with Dumont Dunes and Dingo Gap 

parameters successfully completed, but drive with 

Hidden Valley parameters failed.

• 0˚ and 5˚ drives successfully completed

• 10˚ and 15˚ drives failed as the front wheels 

and rear wheels began to ascend the front flanks 

of separate ripples.

• 0˚ drive with Dumont Dunes parameters 

successfully completed

• 0˚ drive with Hidden Valley parameters failed 

as the front wheels and rear wheels began to 

ascend the front flanks of separate ripples.

• Multiple ripples drives failed more often at higher tilts than for single ripple 

drives (i.e. 10˚ drive completed over 1 ripple but not 3).

• Drives through terrain with Hidden Valley megaripple parameters failed at 

all tilts above 0˚, for both multiple and single ripple drives.

• The canyon traverse will likely be difficult to impossible and thus the 

Science Team is considering alternate routes to continue ascending 

Mount Sharp.
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Note: The red path is the 

nominal route up the canyon. 

It is shown in red based on 

Artemis results that imply 

non-traversability. The yellow 

path is the alternate route for 

traversing the canyon. The 

alternate path may still have 

mobility difficulties. 
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