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Simulation and Control

Simulation
Physics-based, realistic environmental simulation of
robot workspaces can better help researchers develop
missions, generate robot trajectories, and verify design

Problem

Teleoperation is a staple in human control of space
robots and space robotic systems. From AERcam to
Canadarmz2, teleoperation has controlled it all. However,
while there have been huge advances in different robot
control technologies like A.l, little has changed
regarding the current state of teleop technology. Many
of the current teleop control interfaces are non-intuitive!

- Hand controllers such as game controllers, joysticks,
provide no feedback to the operator

- Advanced systems could require multiple
controllers/inputs at once

- Do not allow the operator to fully understand the
current state of the robot without other inputs, like M ethOd
camera feed or line-of-sight

Utilizing the Robot Operating System (ROS) and the Unity Game

Research Goal: Engine, an intuitive human control interface and visualization

Implement a more intuitive human control interface tool can be designed and implemented for space robotic
using XR to better teleoperate space robots and robotic  applications:

systems, and test it with the robotic systems at the UMD :
S{)ace Systems Lab (SSL) ’ . U.nlty. . ROS
- Provides a high-fidelity - Open-source and well
physics engine documented control software
- Able to simulate robot- - Able to run high-frequency | | | €onch .
environment interactions control algorithms Using Unity’s simulated robot capabilities, state data
- Any desired environmentcan - Customizable data can be supplied from Unity to ROS and relayed to
be simulated - earth, space, middleware utilizing physical hardware. Operators can directly interact with
underwater, celestial body publisher/subscriber and the simulated robot using VR and command it as if the
- Built-in XR support for several  client/server architecture operator was the robot or physically touching the robot.

popular devices

Built-in Unity-ROS connection, allowing for the sharing of robot
state info and controller commands, as well as access to

<q1iD / ' simulated environment information for advanced algorithms
| Unity | | SSLROSControl
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Future goals of the research presented involve a full end- — ‘ " {J} {f} [f}
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to-end demonstration of the In-Space Assembly and orovced oy unty) [—| | Subscriber f f Software
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Manufacturing (ISAM) capabilities using the SSL’s Ranger L | — e
Satellite Servicing System and Neutral Buoyancy Research ey | [ e } T Eroviase le— e
(Unit ) -Endpoint | -
Facility, utilizing VR and other advanced operator \ /

interfaces such as the SSL’s MGA Exoskeleton to enable
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software testing and verification is currently taking place graduate students and PhD candidates
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