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Application 1: Insertion

2



Sensorless peg-in-hole insertion
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https://www.thespruce.com/

[Shetty, Silvério and Calinon, IEEE Trans. on Robotics, 2022]

Suhan Shetty



Sensorless peg-in-hole insertion
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Open Loop Ergodic Control Closed Loop Ergodic Control 

Model Reference Distribution (6D)

Position Orientation

Collect Demonstration 

 

Suhan Shetty

[Shetty, Silvério and Calinon, IEEE Trans. on Robotics, 2022]



Application 2: Whole-body exploration
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Ergodic control for whole body exploration
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Increased sensor footprint by modelling the 
whole-body as a collection of virtual exploration agents

Locally consistent exploration by non-stationary diffusion [Bilaloglu, Löw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA
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Ergodic control based on diffusion
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Heat Equation Driven Area Coverage (HEDAC)

[Ivić, Crnković, & Mezić, IEEE Transactions on Cybernetics, 2017]

Diffusion equation
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[Bilaloglu, Löw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



Global exploration with local consistency
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[Bilaloglu, Löw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



Ergodic control for whole body exploration
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We measure the performance using

SOTA

(lower is better)

Ours

[Bilaloglu, Löw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA
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Ergodic control for whole body exploration
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Explore the region until contact, using links 5, 6, 7 [Bilaloglu, Löw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



Application 3: Drawing
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DrozBot: The portraitist robot

Tobias
Löw
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[Löw, Maceiras and Calinon, IEEE RA-L, 2022]

StochasticSMCHEDAC

https://calinon.ch/drozbot.htm



DrozBot: The portraitist robot
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https://www.museedelamain.ch

[Löw, Maceiras and Calinon, IEEE RA-L, 2022]

Tobias
Löw



DrozBot: The portraitist robot

https://calinon.ch/drozbot.htm

[Löw, Maceiras and Calinon, IEEE RA-L, 2022]



Application 4: Washing
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Ergodic control on point clouds
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Closed-loop surface exploration using ergodic control:
• Exploration domain is a point cloud
• Can handle targets and obstacles
• Use of proximity or tactile sensors
• Combining local and global exploration

Webpage: bit.ly/tactile_control

[Bilaloglu, Löw and Calinon, arXiv:2402.04862, 2024]
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Ergodic control on point clouds
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[Bilaloglu, Löw and Calinon, arXiv:2402.04862, 2024]


