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Motivation

m How do children learn to control precise body movements?

m How can robots learn to improve their accuracy?
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Objectives

m Online calibration involving m Use tactile and
contacts; proprioception sensors;

® o

m Implementation on iICub
robot simulator:
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Problem Definition

®

m Our state (that we wish to estimate):

B: = [BB7 ...pN1T | Proprioception (joint encoders) bias

m Our dynamic model:

Bt = Bi-1+ &, g:~N(0,Q)

m Our observation model:

zk(ﬂi + Et) = ar + 6k’ 5t~N(O: R)
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Data Incorporation Strategies

m 3 data incorporation strategies:

% Aggregation of Multiple Observations

@ Estimation Differential Entropy Evaluation

-o—: Anti-Windup Control
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Experiments

Experimental Environment. Simplified iCub arm (2 DoF)

m ICub Simulator:
3 reachable surfaces:

* Atrtificially introduced offsets.
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Results
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Ht o m Up to 80% error reduction;
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m Robust to different (and
slow-time varying) offsets.

Root Mean Squared Error (
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10-Experiments estimation mean over 45
contacts on 3 different surfaces.
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