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Motion Dynamics of Exploration Rovers:
Modeling of Tire-Soil Mechanics
and
Its Application to Numerical Simulation
and Traction Control

* (The SpaceDyn)
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Apollo 1960 70

Clementine
1990

(1960 70 )

LUNAR-A 2003
SELENE 2004
SELENE-B 2007

Potential Mission
Requirements for
SELENE-B

. Unmanned mission

. Autonomous landing

. Scientific exploration of a central region of
a crater
* Max. 30 deg in
slope inclination
» High density of
rocks

Schematic cross section of a lunar crater
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Rover Testbed |

Uses the Rocker-Boggie
type passive suspension

Independent 6-wheel drive

Rubber tire from a toy shop,
with a diameter of 90 mm

Dimension in millimeters:
345(1) x 385(w) x 375(h)
Weighs about 6 kg

On-board processors for
PWM drive of DC motors

Wired/wireless ethernet
communication with a host
computer
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The SpaceDyn. a MATLAB toolbox for space

and mobile robots
http://www.astro.mech.tohoku.ac.jp/spacedyn
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¢ = 0.005 [N/m?]
¢® =30[deg]

0 ;= 35[deq]

9 =-5[deg]

r =0.045 [m]
b=0.03[m]

C : soil cohesion stress
@ internal friction angle
K share displacement
I tire radius

b : tire width

Traction Factor: T/rW ~
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Experimental Identification

. (Yoshida, Hamano, ICRA2002)
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Simulation v.s. Experiment

Verification by comparison with experiments
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* GPS

Video Odometory

Experiment of Slip-Based
Traction Control: Result

* Without Slip control Slip control
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