
KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF COMPUTER SCIENCE AND COMMUNICATION (CSC)

DOCTORAL THESIS IN COMPUTER SCIENCE
STOCKHOLM, SWEDEN 2015

Action Recognition
for Robot Learning

ALESSANDRO PIEROPAN

Academic Dissertation which, with due permission of the KTH Royal
Institute of Technology, is submitted for public defence for the Degree
of Doctor of Philosophy on Thursday the 21st May 2015, at 10:00 a.m.
in F3, Lindstedtsvägen 26, KTH, Stockholm.



TRITA-CSC-A 2015:09 | ISSN 1653-5723
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-165680

Abstract

This thesis builds on the observation that robots cannot be programmed
to handle any possible situation in the world. Like humans, they need
mechanisms to deal with previously unseen situations and unknown objects.
One of the skills humans rely on to deal with the unknown is the ability to
learn by observing others. This thesis addresses the challenge of enabling a
robot to learn from a human instructor. In particular, it is focused on objects.
How can a robot find previously unseen objects? How can it track the object
with its gaze? How can the object be employed in activities? Throughout this
thesis, these questions are addressed with the end goal of allowing a robot to
observe a human instructor and learn how to perform an activity. The robot
is assumed to know very little about the world and it is supposed to discover
objects autonomously. Given a visual input, object hypotheses are formulated
by leveraging on common contextual knowledge often used by humans (e.g.
gravity, compactness, convexity). Moreover, unknown objects are tracked and
their appearance is updated over time since only a small fraction of the object
is visible from the robot initially. Finally, object functionality is inferred by
looking how the human instructor is manipulating objects and how objects are
used in relation to others. All the methods included in this thesis have been
evaluated on datasets that are publicly available or that we collected, showing
the importance of these learning abilities.
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