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▪ Results from a survey of STEM Professors conducted 

by Bay View Analytics

▪ 49% Taught Laboratory Completely Online

▪ 40% Combined In-Person and Online Laboratories

▪ 2% Canceled the Laboratory Portion of the Course

72% Identified 

the unique need 

for Online 

Laboratories

https://www.insidehighered.com/news/2021/03/11/faculty-still-harbor-concerns-about-teaching-stem-courses-online
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Importance of Labs for Student Development

Reinforce 

Concepts

Build Intuition

Implement in 

Design

Analyze Systems
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HTW Dresden Virtualizes Electrical Engineering Teaching Labs

▪ Challenge: Support hybrid online and in-person learning

▪ Solution: Create a MATLAB app representative of the lab hardware
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HTW Dresden Virtualizes Electrical Engineering Teaching Labs

MATLAB app for conducting virtual lab experiments with signal generation, filtering, and visualization.
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Lessons Learned from Teaching Online

Short Term Long Term

▪ Expand on the experience of the physical lab by using a hybrid 

teaching approach

▪ There are opportunities to enable students and instructors over larger 

geographical distances and of different backgrounds

▪ Extend access to more students and for more time
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Constraints on University Labs

Physical Laboratory Space Competition for Scheduling Teaching and Research Needs

▪ Address these challenges by improving access:

– Complement existing lab activities

– Expand the potential learning outcomes

– Extend laboratory contact time for students
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Remotely Accessible Research in Georgia Tech’s 

Robotarium

Magnus Egerstedt, Georgia Institute of Technology
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Backdrop: Swarm Robotics

Barrier to entry:

▪ Resource intense

Speedbumps:

▪ Duplication of effort

▪ Underutilized labs

▪ Hard to compare, leverage, 

and collaborate
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A Solution: The Robotarium

▪ Overarching vision: an open, remote-access swarm robotics testbed!
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Remote Access Research?

▪ Security? • Research vs. Education? • Funding Models?

M. Egerstedt and M. Govindarasu. NSF Report on Accessible remote testbeds: Opportunities, challenges, and lessons learned. 2015.
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Collision-Avoidance
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Hasn’t This Already Been Done?

What’s different?

– High robot density

– Collaborative agents

– Unknown objectives

The solution:

– Barrier certificates

minimize: “distance” between actual input and user specified input

subject to: always stay “safe” 

Wang, Ames, Egerstedt, TRO’17
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Robotarium With Safety

2x



4848

Submission Process Using MATLAB



4949

Submission Process Using MATLAB



5050

Submission Process Using MATLAB



5151

Since Aug. 2017 (1,500+ Users, 5,000+ Experiments)



5252

Since Aug. 2017 (1,500+ Users, 5,000+ Experiments)

Registered Users
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Since Aug. 2017 (1,500+ Users, 5,000+ Experiments)

Executed Experiments
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Making Lemonade

▪ 20+ submissions/day since mid March

▪ Federation of remote labs 

▪ Lessons learned – translations to other labs/domains

▪ Democratized access to world-class lab: girl scout troops, public high schools, 

labs in Africa and South America, robotics hackaton in Nepal
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Thank You

robotarium.gatech.edu

Daniel Pickem Li Wang Smriti Chopra JP de la Croix Amy LaViers Rowland O’FlahertyYancy Diaz

Aaron Ames Eric Feron Raheem Beyah
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