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Three-Dimensional Analyses of Powder with PEPT for Evaluation of Motion Performance
of Planetary Rover
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PEPT(Pos
itron Emission Particle Tracking)

Planetary rovers may have to move on soft terrain. The movement of sand or soil
particles under the wheels or tracks greatly affects the robot’ s ability to maneuver. There is a simple
but difficult problem with measuring particle movement. Only 2D visualization techniques that take a
surface picture of the ground or use transparent boards are available. A nuclear 3D imaging technique
called positron emission particle tracking (PEPT) was adopted in this study. PEPT detects pairs of gamma
rays emitted by a positron-emitting radionuclide of a tracer particle. We proposed a 3D dynamic imaging
technique for describing the movement of sand under a rotating wheel using PEPT, and we examined the
trajectory of sand particles for slippage ratios from -25% to 50%. The obtained results are novel and
significant because there was previously no method available to observe the 3D trajectory of a sand
particle under a wheel.
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Fig.1 Measurement principle of PEPT.
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Fig.2 Movement of both tracer particle and wheel
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(a) Top view

SR 25 %, SA 20 deg
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(b) Side view
Fig.3 Slippage ratio: 25%,
Slippage angle: 20 deg.
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(b) Horizontal section (Y=35mm)
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