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1. INTRODUCTION:
DEVELOPING PHOTONE

When working on an empirical user study exploring how
sonification can support visual perception of brightness, we
used the green color channel for the visual stimuli [3]. Var-
ious sound elements, such as sound level, pitch, and har-
mony, were mapped to the brightness level of the green color
and explored in the study.

This work inspired a more speculative thought: What if
all three color channels were sonified independently and si-
multaneously? Could we then listen to an image, or could
the image be used to explore musical sounds? To start in-
vestigating this idea, we created an interactive installation
called Photone [2, 4] that combines color images with mu-
sical sonification to explore sonification of color values of
individual pixels by moving a cursor over the image. The
sonification is driven by pixel values of hue and brightness
without any notion of what the image actually portrays.
In other words, we sonify syntactic properties of an image
(e.g., hue and brightness, edges, shapes, spatial frequencies)
rather than semantic ones.

We believe that this combination of color images, soni-
fication algorithms, and interaction represents the poten-
tial for a different way of seeing — similar to how someone
learning to draw portraits needs to unlearn ideas of noses,
ears and facial expressions in order to see lines, shapes and
hues. What is more, we find that image, sound and inter-
action together form something more than a mere addition
of supplementary modalities. The resulting experience of
Photone cannot be understood as a simple sum of visual
and auditory stimuli; our tentative analysis is that the fine-
grained details of interaction form the glue between the vi-
sual and auditory modalities and the experience emerges as
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a synergistic whole. We use the label of modal synergy to
characterize this experiential quality.

2. QUESTION:
WHAT HAPPENS IN THOSE
LONG SESSIONS?

When we first exhibited Photone [2], we observed that most
users in a public exhibition space only toyed with it briefly,
while others spent a considerable amount of time exploring
the images and musical sounds. Based on these observa-
tions and on feedback provided by some of the users, we
reasoned that for some users, maybe for those with musical
aptitude and reflective mind, Photone was more interesting
and engaging.

To get a better understanding of the use of Photone, we
continued the general-audience work [4] with a slightly up-
dated version and by registering interaction patterns. In
total interaction patterns for 233 users were registered; the
analysis at the time focused on the longest 10% (n = 23) of
these (see 1 and 3).
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Figure 1: The interaction times (in minutes) for all users.
The analysis of the interaction patterns focused on the
longest 10% of these (with yellow background).

Briefly, what we found suggests that longer interaction
engagements seem to have more interaction in image areas
which do not contain visually salient objects in the con-
ventional, semantic sense but rather syntactic features that
may yield engaging visual-auditory synergistic effects. The
question is: What happens in these long sessions, and how
is it experienced?

3. LOOKING CLOSER AT THE
INTERACTION PATTERNS

To begin addressing these questions, we re-examined the
interaction patterns from the second study. When exploring
the registered data further we compared the 50% (n = 129)






