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Voronoi’s day

Q. Du, V. Faber, M. Gunzburger (1999), Centroidal voronoi tessellations: Applications and algorithms, SIAM Rev. 41 (4) 637–676

https://en.wikipedia.org/wiki/Voronoi_diagram
https://en.wikipedia.org/wiki/Voronoi_diagram
https://doi.org/10.1137/S0036144599352836


Introducing the Voronoi partition

http://www.youtube.com/watch?v=Pn19deUBsM8


● J. Cortes et al. (2004), "Coverage control for mobile sensing networks," in IEEE Trans. 
Robotics and Automation 20 (2): 243-255

● M. Cao, C. Hadjicostis (2003), Distributed algorithms for Voronoi diagrams and 
application in ad-hoc networks. Technical report

● Y. Song, B. Wang, Z. Shi, K. R. Pattipati and S. Gupta (2013), "Distributed Algorithms 
for Energy-Efficient Even Self-Deployment in Mobile Sensor Networks," in IEEE Trans. 
Mobile Computing 13 (5): 1035-1047

● E. Teruel, R. Aragues, G. López-Nicolás (2018), “A distributed robot swarm control for 
dynamic region coverage” in Robotics and Autonomous Systems 119: 51-63

● E. Teruel, R. Aragues, G. López-Nicolás (2021), "A Practical Method to Cover Evenly a 
Dynamic Region With a Swarm," in IEEE Robotics and Automation Letters 6(2): 
1359-1366

Coordinated Motion (Flocking)
The “voronoids” approach

Swarm Robotics @ Multi-Robot Systems @ MURGCV

https://doi.org/10.1109/TRA.2004.824698
https://doi.org/10.1109/TRA.2004.824698
http://www.eng.ucy.ac.cy/hadjicostis/JournalPapers/voronoi%7B_%7D1.pdf
http://www.eng.ucy.ac.cy/hadjicostis/JournalPapers/voronoi%7B_%7D1.pdf
https://doi.org/10.1109/TMC.2013.46
https://doi.org/10.1109/TMC.2013.46
https://doi.org/10.1109/TMC.2013.46
https://doi.org/10.1016/j.robot.2019.06.002
https://doi.org/10.1016/j.robot.2019.06.002
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The nice features of CVT’s

• A robust even distribution over an area
– For whichever number of robots
– Possibility to make it “proportional to interest”

• Inherently prevents collisions
• Distributed algorithm with little requirements

– “Better” algorithms exist for centralized, or with not so 
little requirements (e.g., Hessian approx)

– Closed geometrical computations (with uniform “interest 
density”)

• “Fast” (short “rise time”, but long “settling time”)
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Computing “my” Voronoi cell

http://www.youtube.com/watch?v=Y5X1TvN9TpM&t=6


Range limited Voronoi cells
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M. Cao, C. Hadjicostis (2003), Distributed algorithms for Voronoi diagrams and application in ad-hoc networks. Technical report

http://www.eng.ucy.ac.cy/hadjicostis/JournalPapers/voronoi%7B_%7D1.pdf


Covering a small convex area
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https://docs.google.com/file/d/1MG3b6tqLeQybZuAunvd2jiLo8RAjWg0U/preview


Covering a small area with obstacles
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https://docs.google.com/file/d/15dTSnCg_wau72XD4UbhrIU_t7LqW9-Q8/preview


Large and complex dynamic areas

The original question:
Is it possible to cover with a (near-)CVT “formation” a dynamic 
region that is fastly changing and moving to sweep the full 
dynamic area? How to overcome the slow convergence?

Our answer, to date:
• E. Teruel, R. Aragues, G. López-Nicolás (2018), “A distributed robot swarm 

control for dynamic region coverage” in Robotics and Autonomous Systems 
119: 51-63

• E. Teruel, R. Aragues, G. López-Nicolás (2021), "A Practical Method to Cover 
Evenly a Dynamic Region With a Swarm," in IEEE Robotics and Automation 
Letters 6(2): 1359-1366
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http://www.youtube.com/watch?v=HVFOxVWfyYs


Coming “soon”
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https://docs.google.com/file/d/15r6mHoMMNXXe74HScjhW5GdLuoNagitM/preview

