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Objectives Simulation and experimental studies
® Rover mobility improvement in unstructured environments ® The relation between the normal and tangential forces for different values of the wheel slip was studied by simulating a single-wheel test bed
® Introducing design and operational guidelines ® The shape of the curve implies that there exists an optimum normal force distribution which maximizes the total available drawbar pull

® Simulation and experimental study of the proposed methods

' Reaction'
_— |
forces

The goal for rover performance improvement
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® Manoeuvres on soft terrains: Maximizing the available drawbar pull
® Obstacle climbing: Minimizing the torque requirement of wheel motors

200 300 400 500 600 200 300 400 500 600
Normal force (N) Normal force (N)

|

//r Force scale | Simulation and experimental studies
w7 ‘} - A

| @ w ’ — -. ® Simulation and experimental results of the RCP manoeuvre
- | @ y ) /33 A 2 modification of internal force distribution

/)

“‘--- D Gb G G @b @& @& @& & oy e P a» aGP a» D @D

\

Modification of the chassis internal force distribution
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® Centre of mass repositioning

—Front == Middle = -Rear

® Active suspension

Multipass effect

® |n case of multi-axle vehicles the soil properties change
after each wheel passage, and so does the relation e
between the normal and tangential forces P o e I .. RCP default

Solution of the RN ‘;://configuration
® This effect was taken into account when solving for the ‘ optimization N

problem
optimum normal force distribution

® Simulation results are generated using an in-house

RCP operated In \
developed multibody dynamics library +-Pass1 -=-Pass2 -+Pass3 e redion during

the experiments
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