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Motivation Soil Flow Model

RFT Model

In my lab we want to make robots 

that can go anywhere in the world.

How can we predict the shape of a trench left behind 

when a wheel drives through it? 
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Application: Environmental Monitoring

One application we focus 

on is environmental 

monitoring. Can we send a 

robot out to autonomously 

explore, dig in the dirt, 

search for contamination, 

or other environmental 

monitoring task? 
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We take a first principles approach based on wheel 

geometry and angle of repose to predict the shape.

Terramechanics Model 

How can we predict the forces on 

a wheel when driving in off-

nominal conditions?

Here we extend classical 

terramechanics to handle high slip 

angle and slip ratio driving, 

incorporating the soil flow mode.

Application: Planetary exploration

Planetary exploration 

rovers need better 

models to plan safe 

paths, overcome 

actuator failure, and 

even perform basic 

terrain modifications.
Alternatively, if the soil is not initially flat or the wheel 

geometry is not known, resistive force theory (RFT) 

provides a more flexible alternative. Here, we combine 

3D RFT with a sand deformation map that predicts both 

forces on the wheel and resulting terrain shape.
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