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The present position paper for the ACM CHI 2013
Workshop on ”Gaze Interaction in the Post-WIMP World”
is aimed at describing our vision and theoretical
framework on how the interaction with computer devices
and user interfaces may benefit from joint input of user’s
emotional state and visual attention. In natural settings,
interactions with others (persons, physical objects and
software) are mostly shaped by emotions which in turn
guide human attention and then behavior. We postulate
the three layer model of interaction between emotions,
attention and behavior. Combining both user’s gaze and
their emotional state as a supporting input channel, may
facilitate a more immersed and natural user experience
with post-WIMP interfaces.
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Introduction
During interaction with computers users are flooded with
tons of visual information. Some of them are more salient
and some are just unnecessary interruptions. The later
often induce confusion and lower user’s satisfaction and
productivity, e.g. [7]. Modern trends in designing user
interface (UI) try to address this issue, however there is
still a space or even a necessity for a conceptual framework
of more natural and smooth interaction designs.

by user’s emotional state (see Figure 1). The present
model consists of three interacting layers where affect and
attention jointly build the regulatory context for acting
with computer devices. We believe that UI implementing
this model will produce an environment closely reflecting
human-human communication when interpretation of
other non-verbal signals is of the highest importance for
the effectiveness of the interaction process.

Background
A promising direction derives from the concepts of
gaze-contingent interfaces and affective computing.
Those try to employ user’s visual attention and affective
processes as an input sources for adaptive interfaces.
However, there is a strong need for a more general
conceptual model which will help to apply the relation
between emotions, cognition and behavior into
human-computer interaction (HCI). That need is
especially salient for post-WIMP devices and UIs that rely
on gestures as a more convenient way of interacting with
computers. Our position attempts to fill in the gap by
showing how emotions and attention jointly direct
behavior during human interaction.
Figure 1: Three layer model of
gaze- and emotion-contingent
HCI.

We claim that the interplay of emotions and attention is
crucial for the effective behavior regulation during
interaction with an interface. Emotions shape formal and
content aspects of human visual attention. Whereas
attention as the mechanism of selection reduces the
number of stimuli that can be potentially perceived.
Thus, by measuring gaze and tracking user’s emotional
state we may with a greater certainty inform the system
which elements presented on the screen should be
featured. In our model, user’s attention serves as a
context for behavior (gestures) during interaction with
computer system, yet the context for attention is formed

Affective biases of visual attention.
The concept of emotional computing which tries to bring
emotions of the user as an important input for computer
devices is not new, e.g. [4]. The novelty of our approach
is the model of incorporating relations between user’s
emotions and attention in his/her interaction with
post-WIMP interfaces. We claim that important for
understanding of this relation is the concept of
information reduction. Emotions select the information
that comes to peoples perceptual system and thus limit
the options among which attention will choose.
Consequently, one may say that affect directs attention
toward some stimuli and suppress others. Affect directs
attention basing on both valence and arousal. For
example, people in positive mood show selective
inattention to the negative images [8]. But what is more
important in the context of HCI is the ability of mood and
affect to shape formal characteristics of attention.
’Broaden and Build’ theory [3] claims that positive
emotions enhance creative, flexible, efficient thinking, and
work productivity [14]. Moreover positive affect broadens
visual field resulting in better recognition of stimuli
presented in peripheral regions [15]. We may expect that
during interaction with an interface, positive mood will
enhance exploratory eye movements: longer saccades and

shorter fixations while stress and negative emotions will
effect in more focal mode of visual system. In the later
situation any disrupting information from UI will produce
user’s dissatisfaction.

which are not only gaze-contingent but also
’emotion-contingent’ - make more salient parts of a screen
on which user is looking and adjust the attention span to
users emotional state.

Regulatory role of affect and attention in multimodal HCI.
In most of the current research in the field of
human-computer interaction each of the channel of
information (gaze, gesture, emotions) is processed
independently, e.g. [5, 13] and the attempts to create
multimodal interfaces are sparse, e.g. [11, 1]. In out
position we propose to treat both emotions and attention
during HCI with post-WIMP interfaces as a one system of
information reduction. In this approach emotions serve as
the mechanism of selection as well as regulation of the
attention span in order to limit or broaden information
stream. The interface may gather, combine and interpret
such data from its user and try to continuously adapt to
enhance user’s ability to take more productive actions and
rise it’s satisfaction.

Position statement

Psychophysiological measures of emotional valence and arousal.
Psychophysiology provides a number of well established
measurements that can serve as an input for a such
adaptive interface, e.g. indicators of emotions’ valence,
arousal, and mental effort, e.g. [10, 6]. One of the key
measures used in emotional assessment during interaction
with computer include cardiovascular measures,
electromyography of facial muscles, electrodermal reaction
and respiratory measures [2]. Such physiological data can
be combined and transformed, e.g. by fuzzy logic models
[9] into emotional dimensions of arousal (low/high) and
valence (negative/positive) based on circumplex model
[12] and send on-line to computer system. Joining these
information with gaze data will result in a unique
opportunity for interaction designers to produce interfaces

The number of computers and computer-like devices i.e.
smart-phones, tablets, game consoles or smart TVs that
we use in our every day situations has recently increased
significantly. Also the technology became available to a
broader audience, and as a result the level of technological
fluency of the users became very differentiated. This
diversity stresses the need for adaptive and customizable
interfaces that could gather the information about the
user’s needs in order to help them accomplish their task
sand achieve their goals. With the implementation of the
proposed three layer model, we see the possibility for the
improvement of human-computer interaction in different
areas e.g. digital entertainment (gaming, TV interfaces),
education (adaptive tutors), digital art (adaptive design)
or in workplaces of high cognitive demands, e.g. flight
control.
We posit that in order to effectively improve
human–computer interaction it is necessary to take into
account the characteristics of attentional and emotional
processes of the user. System should adapt to users action
in a way coherent with the features of attention, e.g.
focal/ambient, that stem from the current user emotions.
Thanks to gaze information it would be possible to
establish the currently attended spot on the screen and
change the parameters of the surrounding interface
according to attention parameters. One of the sample
implementation of this process could look as follows:
emotions are constantly monitor during interaction, which
gives us information about focality of the attention, then

knowing the fixation point on the screen it is possible to
highlight it and make the rest of the screen less obtrusive,
e.g. by dimming or by disabling or notifications.
Advances in the area of multimodal adaptive interfaces
can change the way of interaction with the technology
both for the professional and naive users but requires still
both an extensive theoretical investigation and
well-designed empirical research.
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