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ABSTRACT

In this paper, we discuss the musical potential of COM-
Path - an online map based music-making tool - as a novel
and unique interface for interactive music composition and
performance. COMPath provides an intuitive environment
for creative music making by sonification of georeferenced
data. Users can generate musical events with simple and
familiar actions on an online map interface; a set of lo-
cal information is collected along the user-drawn route and
then interpreted as sounds of various musical instruments.
We discuss the musical interpretation of routes on a map,
review the design and implementation of COMPath, and
present selected sonification results with focus on mapping
strategies for map-based composition.
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1. INTRODUCTION

COMPath (Composition with Path) is an interactive map
interface for musical sonification of local information. Users
can specify an arbitrary route by marking “nodes” - central
points for data collection - on the map. Selected local infor-
mation (e.g., traffic volume, temperature, wind speed, and
social events) related to each node is then obtained through
major Open APIs (i.e., set of technologies for interaction
between different web services), and sequentially converted
into musical events along the route. COMPath suggests a
new approach to musical sonification which can display the
regional characteristics of an area - reflected by the local
information - at many different scales.

As a continuation of our previous study [12], this paper
extends the discussion of the musical significance of inter-
active online maps as a tool for algorithmic composition
(especially for chance music), and reviews the design and
implementation of COMPath. Several mapping results are
also presented to demonstrate the effects of place, path, and
time on map-based music making procedure.
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2. LITERATURE REVIEW

Sonification, or auditory display, is defined as the trans-
formation of data relations into perceived relations in an
acoustic signal, based on the idea that synthetic non-verbal
sounds can represent the data and provide support for pro-
cessing a variety of information [8].

In this paper, we focus on sonifications of geographical
or geo-related information (i.e., information which can be
referenced by a map), with emphasis on musical application
rather than practical navigation.

2.1 Geographic Sonification

Many attempts have been made to display geographical
data with sound for navigation purpose. Zhao et. al. pre-
sented the “interactive sonification” strategy [19], which en-
ables vision-impaired people to perceive geographical distri-
bution patterns of statistical data on both familiar and un-
known maps. The PocketPC-based system by Strachan et.
al. [15] combines the functionality of a mobile Global Posi-
tioning System (GPS) with that of a portable music player
to guide the user via continuously adapted music feedback,
and Ontrack [16] provides navigation cues by modifying the
spatial balance and volume of mobile music player sound to
direct listeners to their destination.

2.2 Musical sonification

In the context of algorithmic composition, sonification
usually means the process of turning non-aural information
into musical sound for artistic purpose [5] and has been
called as ‘musical sonification’ [1]. Examples include the
MUSE (Musical Sonification Environment) [10], which gen-
erates musical and engaging sounds allowing interactive and
flexible mapping of scientific data to six different sound pa-
rameters. The Climate Symphony [13] was an attempt to
sonify the 110,000 years of ice core history into music. Ben-
Tal and Berger also applied their sonification methods (by
filter settings and by timing information) to musical appli-
cation for composition [2].

In Sonic City [6], Gaye et. al. explored the field of psy-
chogeography through musical sonification of a city space.
With many kinds of sensors, this project converts aspects
of the city into generative electronic music in real time by
walking through and interacting with the urban environ-
ment. McCallum sonified local Wi-Fi coverage data while
riding a bike [11]. The Copenhagen Channel audio appli-
cation [9] and Davos Soundscape [14], although not strictly
classified as sonification, are examples of location-based mu-
sic in the urban field.

2.3 Data mapping framework

The overall data mapping scheme of COMPath is sim-
ilar to that of wave terrain synthesis [3, 4] and SonART
[18] in that it is a mapping from a path on a surface (two-
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dimensional space) to music/sound (one dimensional space)
but at a higher level (i.e., mapping to symbolic notes rather
than to non-symbolic sonic events). Moreover, it is an ex-
ample of a scanning process along a path with local probings
at each designated node, as described in [17].

3. SYSTEM OVERVIEW

3.1 Interactive Map Interface for Musical Soni-
fication

In addition to being popular and easy-to-use, interactive
online maps are ideal as interfaces for a variety of georefer-
enced information such as location, climate, demographics,
etc.

3.1.1 Temporal arrangement

Music is an art of time: every element in music is pre-
sented to the listener sequentially over time. Similar tem-
poral arrangement is performed when tracing a route on a
map; while being scanned, nodes on the route will be en-
countered in order and then “organized” in time.

Based on this conceptual analogy, COMPath allows users
to intuitively determine the overall structure of their music
by placing nodes at desired places on a map. Figure 1 il-
lustrates the correspondence between nodes on a route and
phrases in music.

3.1.2 Instruments

COMPath can collect various types of information. Ex-
amples include location (latitude and longitude), climate
(temperature, wind speed, etc.), demographics (population,
traffic, etc.), and social events (photo locations, cultural
events, etc.) as well. Each of these datasets can be mapped
to “play” an instrument by controlling its pitch, loudness,
and/or timbre; in figure 1, a polygon shape (e.g., triangle,
circle, and star) represents certain information type.

Figure 1: Conceptual analogy between a map route
(left) and music score (right), in terms of temporal
arrangement (node number and phrase) and instru-
ment (polygon shape).

3.1.3 Time and space

Information gathered by COMPath reflects the local char-
acteristics of an area, thereby resulting in different music
from that of other areas. Moreover, results from two dif-
ferent routes - even within the same area - would not be
identical to each other. This highlights the potential of
COMPath as a sonification tool for practical applications,
such as identification of regional demographics by sound.

At the same time, COMPath is also time-dependent; as
most information (except location) is updated, music from
the same route can vary according to the time it is sonified.
In figure 2, change in traffic volume at each location on a
map (top left) is depicted (at 9 am, 2 pm, and 2 am, top
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right); variation of musical results from node 3 (bottom)
shows the fluctuation in traffic over time.

Furthermore, computerized online maps allow users not
only to access virtually any place in the world but also to
increase or decrease the scale as desired, thereby providing
unlimited resource for composition. This, together with the
indeterminacy in time, makes COMPath a unique music-
making tool - especially for chance music.
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Figure 2: Musical representation of traffic volume
changes over time.

3.2 System Design and Implementation

COMPath consists of three parts: user interface, data
mashup module, and data mapper for sonification. The
building blocks and information flow of the system is illus-
trated in figure 3.

Mouse interaction

Sound Engine

Location information

Mashup data (XML)

Data for sonification (OSC / MIDI)
Graphic / Sound

LOGIC / MAX MSP

FLASH

Google Maps
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User Interface
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Figure 3: Schematic diagram of COMPath.

3.2.1 User Interface

The user interface of COMPath provides full control over
the map (figure 4); based on Google Maps FLASH API,
users can easily locate the area of interest, zoom in and
zoom out at various scales, and create/modify/delete nodes
(and hence routes) by placing markers on the map.

3.2.2 Mashup Module

At the core of COMPath is data mashup module; it com-
bines data from external sources to provide a customized
set of information for sonification. Commercial web services
such as Google, Yahoo, and Flickr support this feature and
provide public Application Programming Interfaces (APIs)
for custom software development [7]. Selected web services
with “Open API”s and the type of information that are
queried for mashup by COMPath are listed in table 1.
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Figure 4: User interface of COMPath.

Website Type

Yahoo traffic Realtime traffic volume

Flickr Shooting locations of photos
NOAA Climate information

Eventful Number of culture events
Outside.in Local news at a certain region
Socialight Comments and reviews

Table 1: List of major OpenAPIs

For each user-marked node on a route, mashup module
retrieves its geographic location and sends queries to get
desired information (e.g., temperature, traffic volume, local
social events, favorite photo locations, etc.) from the inter-
net. Location and type of each query is displayed on the
map as colored markers, as shown in figure 5.

/;r s
°°"e ”
%95'

SHnters' 77,

QL SIg
3 Tnbé:-i.j; A !"ﬂ:r\malonn T~ _é.\u;; Ok

Figure 5: Mashup query results along a route.

3.2.3 Data Mapper

For sonification, information collected by mashup module
must be transmitted to any sound source. COMPath can
handle both OSC (Open Sound Control) and MIDI (Musi-
cal Instrument Digital Interface) messages and hence sup-
ports most major sound synthesis software; currently we use
virtual instruments in Apple’s Logic (via MIDI) as well as
custom-made patches in Max/MSP (via OSC) as our sound
sources.
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4. TEST RESULTS

In this section, we present selected examples of COM-
Path sonification to highlight the unique features of the
system discussed in section 3.1 (more sound/video sam-
ples of COMPath sonification results are available at http:
//aimlab.kaist.ac.kr/COMPath).

e Area of interest: we selected two highly contrasting
locations - one in Manhattan, NY (figure 6(a)) and
the other in Palo Alto, CA (figure 6(b)) and per-
formed sonification at the same time. Compared to
the complicated music with richer sound in the Man-
hattan area, music from Palo Alto (with less query
results, as shown in the figure) sounds simpler and
more “sparse.”

e Path: figure 6(c) shows the same Manhattan area as
in figure 6(a), but with a different route. Although
the overall atmosphere of music from figure 6(c) bears
a strong resemblance to that of figure 6(a), both songs
are not identical to each other.

e Time: results from the same path may vary depending
on when it is created. Figure 6(d) depicts the result
of data query along the identical route as in figure
6(a), but at a different time; changes in marker distri-
bution pattern (and hence sonified results) show the
time-dependency of COMpath. In addition, the lack
of precise control over the value/amount of collected
information implies the indeterministic characteristics
of the system.

In general, we received highly positive user feedback. Re-
garding the usability of the interface, almost every user un-
derstood the concept instantly with little learning curve,
and recognized its potential as an interactive interface for
music-making. Furthermore, the majority of users were sat-
isfied with the quality of music COMPath produced, and
suggested its use as a tool for algorithmic composition.

S. CONCLUSION

COMPath provides a unique environment for creative
music making with an interactive map interface. This in-
tuitive musical sonification tool utilizes virtually unlimited
amount of georeferenced data, and has a strong potential
as a new interactive musical interface which can serve for
both artistic and practical purposes.

In addition to technical improvements to COMPath (e.g.,
full control over the scanning speed/direction, simultaneous
“playback” of multiple routes in the same area), future work
will include:

e control by mobile devices. With COMPath on mo-
bile devices, users can perform tracing (and real-time
sonification) by physically “walking” on the route.

e locative performance for COMPath. This collabora-
tive project aims to actively control local social data
(e.g., traffic, events, photos) to influence the sonified
outcome of a pre-determined route.
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(d) Default route in New York,
but at a different time.

Figure 6: Comparison results.
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