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FUTURE WORK

Frame rate studies
shaders to be optimized
BRDF normalizing factors to conserve energy needs
Investigate use of spherical harmonics to represent sunlight
Calibrate the surface shader using ground truth
experiments (Allan et al. 2019)
Generate normal and height maps using derived fractal
parameters of terrain from earlier missions (Robbins 2018)
Add sub-5m terrain features obeying Size-Freq.-Distr.
(SFD) (Heiken et al. 1991)
Dynamic load/unload of terrain chunks on-demand
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CREATING A VIRTUAL LUNAR

TESTBED

QUESTION

Can we develop a virtual testbed on which to test/
refine SLAM/ planner algorithms and VR
telerobotic interfaces ?

Simulator must be close to real time (fast)
Must have sensor/actuator models with synthetic noise
Functionally simulate physical interactions with
environment
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SCOPE OF WORK

Develop an integrated virtual testbed for autonomous algoritms
(SLAM/ planning etc.), distributed autonomy and teleoperation
interfaces

Synthetic terrain
Photometric mdls.
Soil mdls.

Actuator mdls. (mech., wheel, motor)
User control interface
Sensor mdls. (IMU, LIDAR, camera)
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FRAMEWORK OVERVIEW

Environment in Unity3D, algo. comp. in ROS
Sensor data Unity → ROS
Actuation feedback ROS → Unity

STATUS

ROS ←→ Unity3D connection established
Virtual Laser Scanner, Camera functioning
Currently testing and comparing state-of-the-art SLAM
algorithms
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SNAPSHOTS OF THE FRAMEWORK

RUNNING
Virtual camera traverses synthetic terrain (simulate vehicle
movement) in Unity. Trajectory reconstruction attemped in
ROS. (Demo Videos: Unity3D, SLAM, Full-System)

Camera Frame View View of Camera Path

Unity3D Interface SLAM Algorithm Interface
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FUTURE WORK

Add realistic noise to IMU, camera, laser scan
Model soil interaction physics with realistic uncertainities in
bearing strength, skid/slip/sinkage
Check for SLAM loop closure
Evaluate algorithms for performance w.r.t accuracy,
robustness
Include boulders/craters/calibration targets in sub-5m
resolution based off SFD to help in feature matching
Add rover dynamics with soil interaction physics to close
actuation-sensing loop
Analyze shortcomings of SLAM algorithms, design
improvements specific to Lunar environment
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