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Talk abstract
Humans are using memories, guesses and other implicit information
stored or collected to reason about the most appropriate solutions in a given
moment. They are adaptive, not reactive, and this adaptation happens
through constant interaction. Unlike humans, robots do not understand
context by default. The meaning of context is also highly subjective and
changeable over time. The nature of changes in the environment is too
ambiguous to be effectively defined using conventional computing techniques.
Deterministic chaos in the natural environment inevitably obstructs all
absolute expectations, always producing slightly changed situations. It is
present in the temporal and spatial continuum, resulting in inconsistencies in
all dimensions. How to deal with such challenges? The existence of living
beings largely depends on their ability to adapt to changes, rather than to
control them. This talk will review the current development and approaches in
the field of affective robotics where control mechanisms allow partial context
awareness and adaptation through interaction. Moreover, the main part of this
talk will focus on the PLEA robot, currently under development at the Faculty
of Mechanical Engineering and Naval Architecture, University of Zagreb.
Computers can not comprehend context by default. The control
algorithms of the PLEA robot can be understood as converters of contextual
information (implicit or context) into data (explicit or data). They are based on
state-of-the-art insights that takes advantage of Artificial Intelligence
methodologies (Deep Learning techniques), Ubiquitous Computing (use of
smart sensors) and virtual reality (information visualization techniques) to
achieve contextual perception. These models or algorithms can therefore be
understood as interpreters that transforms context into data, a form that is
more appropriate for machines. (Fig. 1)

Figure 1. Evolution process of the PLEA affective robot
In this way PLEA has the ability to interpret human nonverbal signals in
a way that assesses the emotional state of the person with whom it
communicates. The robot then generates responses using information
visualization techniques in a form of its own nonverbal communication signals
and projects them onto the front face surface in real time using a build-in light
projector.
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To achieve this, the system uses multiple sensory modalities, including:
(1) analysis of emotions on a face of the person in interaction, (2) analysis of
emotions interpreted from speech based on acoustic and linguistic features,
(3) detection of the loudness level in the room where the person is and (4) an
analysis of the intensity of the person’s body movements. Multimodal fusion of
information then creates hypotheses about a person’s current emotional state.
The PLEA robot has the ability to rotate the head in the direction from which
the sound comes using a rotating mechanism built into the robot torso to
support face-to-face interaction (Fig. 2).

Figure 2. Affective head of the PLEA robot
This talk will be interwoven by the notion where a design of intelligent
machines should be directed toward development of adaptive and interactive
system skills within the natural imperfect world where nothing is absolutely
ideal or accurate.

