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Big Idea Figure

Results
• Extended and calibrated 

an Optitrack motion 
capture system

• Developed simulation 
tools to work in Unity 
and ROS2

• Integrated robots into 
new network

• Implementation of newer
robots

• Demo1: Decentralized 
DCF exploration

Idea
Build an infrastructure allowing seamless transition from 
simulation to hardware implementations of robotic 
interactions with intelligent agents. 

Objectives
• Create a robotic testbed that merges the workflow of simulations 

frequently used as a testing measure and hardware implementations
• Develop this framework to allow functionality with a swarm of robots
• Ensure an effective way to navigate other intelligent agents within the 

system while performing high-level tasks.
• Design live, virtual and constructive (LVC) environment.

Opportunity and Challenge
• No single robot has the capability to solve every problem we may face.
• Having someone control the robot(s) takes someone out of the mission.
• Simulation is an essential step in robot control testing 
• There is a lack of infrastructure allowing for the transition from these 

simulations to hardware implementations
• This setup would offer the capability to control different robots in a 

cohesive and autonomous manner given a general command.

Action
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Impact
• Enabling the APL demo portfolio to include heterogeneous swarms
• Expediting the design process to integrate simulation and hardware 

testing into one step, allowing for faster turnarounds on projects
• Devoting less manpower to guiding robot swarms 

Figure 3: One turtlebot (green path shown) represents a virtual 
agent being chased by a constructive agent (blue path shown). 
The constructive agent acts based on the DCF node output, 
while the virtual agent is controlled with a physical controller

Figure 1:  Relationship diagram of the different 
robots and simulations that are used. 

Figure 2:  Images of Unity environments 
designed for the robot swarm to explore


