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ESA ExoMars

A Objective: Development of a Mars Rover

A Our implication: part of the team that develops
Chassis

A Time scale:

A Take off: 2013
ALanding: 2016




Rover Comparison: MotivationL— :

NEvaluation and comparison of focomotion performan
difficult, though very important issue.

A Three different rovers were analyzed from a kinematic point c
kinematic model, the optimal velocities at the actual positipn \
wheels and used for characterization of the suspension of| the

e

Reference on rear wheel Reference on front wheel

A Simulation results show significant differences between the rc

A Substantial reduction of slip can be achieved by integrating ki
based velocity controller.
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Comparison Metrics .

A Difference between input and optimal velocities

1 Measure for the risk of violation of kinematic constraints th
optimal velocity.

Avelyy = Z P ref — Vopt,|  with i #ref
i—1

where v,.r = velocity of reference wheel,
Vopt, = optimal velocity of wheel 7,
n = number of wheels.

A Slip

I Difference between the displacement of a wheel measurec
point and the displacement derived from encoder data.
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Breadboard Schematic view Kinematic model

MER by NASA (rocker-bogie type)




Kinematic Models

A Kinematic modeling

Up, = VUp = ¥4 + w; x {R(a) "AD
ﬁDB = VUp = vp + wy X gR(ﬁ) °’DB
ﬁDc = Up = VYo + wo X gR(ﬁ) ’DC

A Simulation setup: Working Model 2Mattalfaced with
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Rover Ref. || Test | (Avelopt)| Test | > (Avelopt)
wheel [m /5] [m/5]
MER 27.87 93.71
CRAB 1 1 12.17 7 37.53
RCL-E 12.72 35.69
MER 15.87 55.46
CRAB 2 2 10.00 8 28.00
RCL-E 11.12 29.96
MER 17.25 55.20
CRAB 3 3 12.02 9 37.87
RCL-E 11.69 33.70
Terrain type Truncated pyramid | Uneven terrain 24m

Performance regarding metric D\/eLIot

A Sl;;nlficant difference between the petfoni
m/s) and the other ral2m{s)1CRAB afid RCL

A If a constant speed control was used on the rovers, th
bigger on the-bmekertype; it has a higher need to adap

Fioc

velocities in order to satisfy the kinematic constraints




Rover Comp
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Performance regarding slip
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Controptimisation

- Control Strategy
® Diverpessibilities
® Focus here on torque control
® Make the more loaded wheels contribute more to the rovel

- Torque Control

® An old stoR/Rampan05]
® State of an ongoing project
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Gontroller

- Control Scheme

® Tested in simulation
with the SOLERO rover

® No{yet) implemented

- Current Research

® Implementation©RAR

® Part of traffestudy for the ExoMars Rover

® Use of tavtileels

® May be possible to use -onyaledfce sensor



