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ABSTRACT

The majority of work in Music Information Retrieval
(MIR) follows a search/retrieval paradigm. More recently,
the importance of browsing as an interaction paradigm has
been realized, and several novel interfaces have been pro-
posed. In this paper, we describe two novel interaction
schemes for content-aware browsing of music collections
that use a graphical tabletop interface. We further present
findings from qualitative user studies. We describe our
work in the context of two primary themes: music col-
lection browsing, and collaborative (multiple simultane-
ous users) interaction and involvement during the brows-
ing/selection process.

1 INTRODUCTION

Similarity and clustering algorithms may be used to auto-
matically incorporate meaningful structure into large, di-
verse, and disorganized collections of music. In particu-
lar, Self-Organizing Maps (SOMs) [3] are sought after for
their unsupervised dimensionality-reduction applications.

A growing body of research aims to enhance the effec-
tiveness of automatic content-based analysis algorithms
via intuitive user interface (UI) design. We believe the
solution to truly effective music collection browsing com-
bines the use of automatic techniques for structuring col-
lections, with a framework for interaction that facilitates
systematic and satisfying exploration of music collections.
SOMs of music clusters are particularly amenable to sat-
isfying visualization [4], but may also facilitate purely au-
ditory exploration of the cluster map via tangible Uls such
as the Radio Drum and Kaoss pad [5]. In particular, we
incorporate use of a SOM for clustering of audio-based
features, described in [9], automatically extracted from
each track in a digital audio collection. Our primary aim
is to support both the systematic exploration of music col-
lections, and collaborative interaction between individuals
with potentially diverse musical tastes

The perception and appreciation of music is an inter-
active process that we feel is complimented by rich inter-
action among multiple individuals within social contexts.
Music browsing is also an inherently interactive activity,
requiring constant interplay between the user and the sys-
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Figure 1. User study participants interacting with the
tabletop interface.

tem. We believe that the (collaborative) browsing of music
collections via existing systems is limited to a large extent
by the use of the often cumbersome monitor / keyboard /
mouse UI paradigm. The Jukola, a collaborative system
for democratic music selection tested in natural commu-
nal setting, is presented in [6]. The use of large horizontal
displays has been established as a means of supporting
collaborative interaction and social cohesion [7]. As such,
tabletop Uls are beginning to be explored for a number of
music-related applications [2, 8]. We use the multi-touch
front-projected DiamondTouch table developed in 2001
by the Mitsubishi Electric Research Laboratories [1].

Through qualitative user studies, we assess the rela-
tive effectiveness of two novel music-collection-browsing
paradigms. We investigate consensus-reaching and pro-
cesses whereby individuals tend to guide each other dur-
ing exploration of a music collection.

2 SYSTEM OVERVIEW

The MarGrid application uses the Marsyas 0.2 ! software
framework to extract audio features[9] from a collection
of digital audio tracks, and a SOM[3] is employed to or-
ganize the tracks within a 2D grid. A user can browse
the 2D grid using a mouse and keyboard, MIDI controller
pad, or tabletop UI (described below). Music collections

! http://marsyas.sourceforge.net



are imported via parsing of iTunes (XML) library files.
Serveral Uls, providing different approaches to browsing/
interacting with music collections, were explored.

2.1 DiamondTouch Tabletop User Interface

The front-projected DiamondTouch Tabletop UI allows a
user to interact with MarGrid in a manner analogous to the
surface of a table. Both single-user mouse emulation and
multi-user multi-touch capability is supported.

Graphical User Interface — Users interact with a graph-
ical rendering of the 2D SOM of music tracks. Once a col-
lection has been imported, the user is given a list of their
entire collection organized by both tracks and playlists.
The user is able to personalize the SOM training by drag-
ging and dropping selected tracks and playlists to specific
locations on the grid. Each grid square may contain more
than one track, and the density of a grid square is indicated
by its colour. Track meta-data is displayed if available.

User Interaction — There are two supported interac-
tion schemes: “continuous playback™ and “click-to-play”.
During “continuous playback”, moving the cursor into a
new square immediately starts playback (useful for brows-
ing for a specific song in a collection). During “click-to-
play” browsing, a square must be clicked to start play-
back (useful for listening to an entire track without in-
terruption while continuing to browse). Consecutive user
clicks within a single square cycle through multiple tracks
mapped to that square.

2.2 Alternative Interfaces

A developer can easily create a new Ul by inheriting from
a simple abstract class. This class provides drag-and-drop,
MIDI, and other common functionality. In addition to the
GUI described above, several additional GUIs were devel-
oped that were not included in the user study.

Keypad — Motivated by popular handheld electronic
devices, the Keypad Ul emulates a typical numeric key-
pad. The Keypad UI can be thought of as a tree structure,
with each node (key) containing eight children; users can
generate a personalized hierarchy of music by dragging-
and-dropping tracks into a node. A user navigates the hier-
archy by clicking a child node (all keys except 5) to move
down the tree, and the center node (key 5) to move up.
The tree structure optimizes use of the limited Ul hard-
ware available on handheld devices.

KAOSS MIDI Controller — The SOM is mapped to the
pad of a KAOSS MIDI controller, and thus, the need for
a graphical display is removed. When the user touches
the pad, the system plays the track corresponding to the
position the user touched.

3 CONCLUSIONS AND FUTURE WORK

Overall reaction to the MarGrid application was positive.
Users found it easy to adapt to the tabletop interface, and
they indicated the experience was generally enjoyable.

While the “continuous playback” paradigm produced
the most animated, collaborative, and enjoyable user ex-
perience, it did not facilitate the most effective music col-
lection browsing. The “click-to-play” paradigm showed
greater potential for effective and efficient browsing; inter-
action between users was facilitated, and consensus was
met more frequently. Multi-touch capability, and the dis-
play of track meta-data, were cited by users as beneficial
features of the music collection browsing system.

Ongoing research involving several rounds of user stud-
ies, carried out in both lab and natural public settings, will
be conducted to further enhance the user experience dur-
ing music collection browsing. We intent to incorporate
use of more complex hand gestures together with a more
advanced graphical rendering (OpenGL).
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