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ABSTRACT

This paper explores new ways of making graphical scores
more accessible for visually impaired users. Existing assis-
tive technologies demonstrate a gap in providing accessible
tools for composing and performing contemporary music
with non-traditional western notation. The two case stud-
ies presented, Blocks Sound and Logothetis Sound examine
the interactive relationships and affordances through tac-
tile interaction and how this interaction can influence their
experience and understanding of both graphic scores and
interactive composition of users. We present the process
and limitations and propose the use of haptic technology
and tangible experience for making contemporary graphic
scores more accessible and inclusive.

1. INTRODUCTION

According to the World Health Organisation (WHO), more
than two billion people around the world are suffering from
a near or distance vision impairment ' . Technological de-
velopment facilitates more and more the needs of visual
impairment in their place of work, how they communicate
as well as around their creative aspirations. The digitisa-
tion of the braille system into displays and editors and the
use of synthesised voices that can read digital text have
been a massive step in the right direction. However, other
types of recent media, such as gaming, digital art, virtual
and augmented reality and music notation, that rely heav-
ily on visual feedback, have been mostly inaccessible to
these users. This paper explores the possibilities of mak-
ing graphic scores, often a visual art piece that combines
visual aesthetics with music representation, more acces-
sible to people with visual impairment using contempo-
rary means of technology. The case studies presented aim
to bring closer the gap of accessibility in graphic scores
by examining the work of composer Anestis Logothetis
(1921-1994), a pioneer in graphical scoring and the use of
interactive techniques and advanced computational meth-
ods.

! https://www.who.int/news-room/fact-sheets/detail/blindness-and-
visual-impairment
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2. EXISTING TECHNOLOGY

Over the last 50 years, advances in technology have en-
abled new assistive technologies making digital informa-
tion available to the visually impaired [1]. Text focus de-
vices such as braille display printers, editors, and screen
readers are now broadly available, and accessible to those
in need [2]. However, looking at the artistic freedom of
these devices, they have diminished capabilities due to in-
terference with the required functionality for the visually
impaired user. The focus is mainly on processing text or
images by displaying them in a different format or through
text-to-speech. There is limited opportunity to explore and
experience graphic scores, something visually focused.

This paper focused on the visual aspect of the aforemen-
tioned graphic scores that bring together sound and visu-
als. Projects related to music and blindness focus on ex-
ploring traditional western musical semiography. Screen
reader software like Blindows and Jaws braille display as
well as printed sheet music in braille format, have been
used extensively by those interested in learning and per-
forming music [3]. However, despite development in tech-
nology, hardware and software, there is still a large part of
compositions within 20" century that uses non-traditional
methods and consequently make part of music history in-
accessible. Contemporary composers describe their music
in terms of sound quality at a microscopic level with tools
no longer adequate by the traditional western music nota-
tion system.

Studies in Human-Computer Interaction (HCI) enable us
to narrow down the problem of accessible tools for ap-
preciating or making contemporary music. HCI studies
related to music production help us to understand the re-
lationships of the existing assisting technologies and the
need for more innovative one. Haenselmann et. al [3]
suggests that the evolution of electronic music developed
in an uncomfortable way for people with visual impair-
ments from analogue with direct tactile interactions, like
holding and striking the strings of the guitar or playing the
weighted keys of the piano, to digital devices with the ma-
jority of feedback information shifted towards the screen
or into other visual means of representation.

Paul Dourish, referenced in Tanaka [4], comments on the
same topic but from the prism of HCI evolution. Dour-
ish suggests four ways of embodied—computer interaction:
electrical, symbolic, textual, and graphical. In this con-
text, the interaction shifts from being accessible to non-
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