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Apyliw\ﬁor\ 1: Insextion



Sensovless peg-in-hole insertion
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[Shetty, Silvério and Calinon, IEEE Trans. on Robotics, 2022]



Sensovless peg-in-hole insertion

Position Orientation
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The trajectory-following
fails to insert as the
reference ergodic
trajectory was obtained
offline and hence lacks
information about the
observed end-effector
states in runtime.

After each successful insertion,
T we begin the next trial with a
Trial 2 F new initial pose of the end-
effector.
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Open Loop Ergodic Control Closed Loop Ergodic Control
[Shetty, Silvério and Calinon, IEEE Trans. on Robotics, 2022]




Application 2: Nkolo—bng explovation
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Increased sensor footprint by modelling the
whole-body as a collection of virtual exploration agents
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Locally consistent exploration by non-stationary diffusion [Bilaloglu, Low and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



Evgo&ic contvol based on diffusion

Heat Equation Driven Area Coverage (HEDAC)

Cem Tobias

[Ivié, Crnkovi¢, & Mezié, IEEE Transactions on Cybernetics, 2017]

Bilaloglu Low
Diffusion equation
o i u(x,t) = a- Au(x,t)H s(x, t)
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Vu(x,t) [Bilaloglu, Léw and Calinon, IEEE RA-L, 2023]

ThAT18.07 (10:30-12:00) @ ICRA



Global explovation with local consistency

Decompose whole body
into a set of agents

Independent agents
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Consensus between agents
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[Bilaloglu, Low and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



Evgo&ic contvol for whole body exploration

We measure the performance using Cem Tobias
Bilaloglu Low

e = unexplored region/target region

_ Hmax(s(w,t),())”z//gd(w)dw
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[Bilaloglu, Low and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA



EvgoAio contvol for whole body exploration

Explore the region until contact, using links 5, &, [Bilaloglu, Léw and Calinon, IEEE RA-L, 2023]
ThAT18.07 (10:30-12:00) @ ICRA




Appliw\ﬁon 3: 'Dvmwing



DrozBot The portvaitist vobot
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https://calinon.ch/drozbot.htm [LOw, Maceiras and Calinon, IEEE RA-L, 2022]



13

[ T T —
U septembre 2023 <EHSEE A

DrozBot: The porl'n\i'l'i st vobot o EFL I Dt . Thsi

UNIL /7 CHUV

FeldiSp ki gween = B e e o o=

B v B 6cal mwme wme B, S

https://www.museedelamain.ch

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



https://calinon.ch/drozbot.htm

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



Appliw\ﬁon 4. No\sking



EvgoAic, contvol on point clouds

Closed-loop surface exploration using ergodic control:

Cem Tobias
Bilaloglu Low

Exploration domain is a point cloud
Can handle targets and obstacles

Use of proximity or tactile sensors
Combining local and global exploration

[Bilaloglu, Low and Calinon, arXiv:2402.04862, 2024]



EvgoAic contvol on point clouds

Constraint Target Point Cloud

Cem Tobias
Bilaloglu Low

Potential Field

[Bilaloglu, Low and Calinon, arXiv:2402.04862, 2024]



