AEROSPACE ENGINEERING

TEXAS A&M UNIVERSITY

T

Development and Validation of Velocimeter LIDAR Simulator

Ramchander Bhaskaral, Roshan Eapen?, David Van Wijk!, Davis Adams3, Caleb Peck! and Manoranjan Majjil

Land Air & Space Robotics Laboratory

-

1Texas A&M University, 2Penn State University, SNASA JSC Correspondence: bhaskara@tamu.edu W
Introduction FMCW Lidar Simulation Validation
Motivation Result: Doppler velocities visualization

Doppler lidars are capable of providing high-fidelity altimetry and velocimetry,
making them versatile instruments in precise navigation and safe landing.
Realistic simulation of Doppler lidars and subsequent validation is paramount for
their adoption in hardware-in-the-loop simulations for testing flight software and

hardware. Evaluate ‘ R \ Doppler
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 NaRPA: A ray-tracing engine for photorealistic imaging and frequency
modulated carrier wave (FMCW)/ Doppler/velocimeter lidar emulation.

 Real world and synthetic Doppler lidar datasets with imagery and motion
ground truth.

 Performance evaluation of generated synthetic data in comparison to
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Sensor parameters
Source wavelength, frame rate, sensor orientation, frequency/range rate Figure:Point cloud and instant velocities from Aeva lidar (left). Reconstructed
resolution, spatial resolution, scan rate and noise. point cloud and velocities evaluated at corresponding frame (right).

Result: Doppler velocity distributions
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Figure: Camera poses around reconstructed point cloud object in world frame
(a). Approximate angular and linear velocities from sensor and reconstruction
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