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Abstract

Promised some decades ago by researchers in artificial intelligence and robotics
as an imminent breakthrough in our everyday lives, a robotic assistant that
could work with us in our home and our workplace is a dream still far from
being fulfilled. The work presented in this thesis aims at bringing this future
vision a little closer to realization.

Here, we start from the assumption that an efficient robotic helper should
not impose constraints on users’ activities, but rather perform its tasks unob-
trusively to fulfill its goals and to facilitate people in achieving their objectives.
Also, the helper should be able to consider the outcome of possible future ac-
tions by the human users, to assess how those would affect the environment
with respect to the agent’s objectives, and to predict when its support will be
needed.

In this thesis we address two highly interconnected problems that are essen-
tial for the cohabitation of people and service robots: robot task planning and
human activity recognition.

First, we present human-aware planning, that is, our approach to robot
high-level symbolic reasoning for plan generation. Human-aware planning can
be applied in situations where there is a controllable agent, the robot, whose
actions we can plan, and one or more uncontrollable agents, the human users,
whose future actions we can only try to predict. In our approach, therefore, the
knowledge of the users’ current and future activities is an important prerequi-
site. We define human-aware as a new type of planning problem, we formal-
ize the extensions needed by a classical planner to solve such a problem, and
we present the implementation of a planner that satisfies all identified require-
ments.

In this thesis we explore also a second issue, which is a prerequisite to the
first one: human activity monitoring in intelligent environments. We adopt a
knowledge driven approach to activity recognition, whereby a constraint-based
domain description is used to correlate sensor readings to human activities.

We validate our solutions to both human-aware planning and activity recog-
nition both theoretically and experimentally, describing a number of explana-
tory examples and test runs in a real environment.




