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. Introduction E Concept and Theory
: % Team 30 has designed a modular sensory acquisition . % IMU uses orientation and motion sensing to track rover
. system for the LEMUR-3 NASA rover to inform path : movement, detect stationary states, and support navigation
planning and surface classification in the theoretical - stability in low gravity environments

. % Lidar sensor measures distances to surrounding terrain by
emitting laser pulses and timing their reflections, enabling
precise proximity detection of terrain

- %% Cameras use stereo disparity to construct a depth map of the

: immediate terrain for classification, and the horizon for path

: planning :

. % State Machine organizes the input data and controls the flow of :

: different states, classification of surfaces, next rover move, :
strength and type of foot gripping, hazard mode

surface exploration phase of the Psyche Mission
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Testing Results E Conclusion
- & IMU - testing for motion detection accuracy, including sensitivity to - & IMU - successfully implemented motion sensing solution that
_ slow movements and stationary detection reliability provides reliable orientation tracking and motion detection to
. % Lidar - testing for distance accuracy with varying lighting and terrain : support rover state awareness and navigation stability
: conditions . % Lidar - verified to provide accurate proximity and drop-off detection
. % Cameras - testing for depth accuracy, especially in conditions of : to feed into the state machine
: metallic/reflective surfaces and variable lighting as well as hazard - <& Cameras - successfully implemented visual solution that is resilient
_ detection to expected Psyche conditions (reflective/heterogeneous/metallic -
. % State Machine - integrated sensors into stack and trained ML ; regolith) to inform state machine for classification and path planning :
: algorithms for accurate classification and motion . % State Machine - accurately classifies Psyche environments, cycles :

Terrain Test Bed though states, and commands motion

Future Considerations

—— SoenTIIND D o IMU - drift mitigation and
= | reliability
P — EFEE R EL STwusimma - % Lidar - moving frame would
Camera Output IMU Output Lidar Output : allow for a sweep of

: distance point

. % Cameras - wide angle lens,

: real-time disparity

. % State Machine - inverse
kinematics for full joint
motion

N

Full Prototype of Autonomous Planetary

19:22:01 [Terrain] ROUGH_TERRAIN tilt=6.1deg dist=0.18m hazard=0.00 . Rover Sensor Stack
debris=75(>2cm) var=0.0003m"2 grad=0.0007m/px features=U7 .
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