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. . . =2%  Example: Media Player Plugins
MuSA.RT stands for Music on the Spiral Array . Real Time. 3

MuSA.RT is a real-time, interactive music visualization system
that tracks and displays the trajectory of the tonal content
and context of music.

It is both
an interactive art installation that can convert musical
performances to mathematically elegant graphics, and
a scientific tool for visualizing the inner workings of tonal
induction and tracking algorithms.
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RELATED WORK: Tonal Visualization

[3] Toiviainen & Krumhans| (2003)
ki “Measuring and modeling real-time
A responses to music: the dynamics of
tonality induction.” Perception
32(6):741-766.

Sapp (2001)

“Harmonic Visualizations of Tonal
Music.” In Proceedings of the
International Computer Music
Conference, pp. 423-430. Tonal
Landscape Gallery:
ccrma.stanford.edu/~craig/keyscape.
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MuSA — Music on the Spiral Array
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Implemented by Yun-Ching Chen (2002)
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cell
Streams consisting of volatile data persistent Support architectural abstractions
data output Pulse, source, cell, etc.
Cells that serve as processing units volatile A
(asynchronous parallel model) data Modular FlowScheduling Middleware (MFSM)
Open source project: mfsm.SourceForge.net *
Sources that serve as repositories of persistent data C++, cross-platform (GNU compiler) Madubss Fiow Schaduing Middieware
Pulses that synchronize structure (time stamps, duration) Base library
Active: volatile, flow down stream connections Functional modules
Passive: persistent (dynamic), held in sources Documentation "
Tutorials
(see Frangois 2004)
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THE HARMONIC NETWORK
(attributed to Euler, Riemann, Longuet-Higgins)
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In this version of MuSA.RT, we use a c.e. generator that is a
linear function that weights the most recent events more
than distant events:

CE(t) = a (CE of notes in current pulse) + (1 - o) CE(t-1)

We maintain two c.e.’s, one for long-term tonal structures, and
one for local tonal patterns:

CE,(t) = a (CE of notes in current pulse) + (1 - o) CE,(t-1)
CE,(t) = p (CE of notes in current pulse) + (1 - ) CE,(t-1)

At present, o and § are parameters that can be set by the user.
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THE CENTER OF EFFECT

Serves as a summary point for tonal information

Key finding: Quickly converges to a region where its key
representation is the closest one among all keys

Can be used for key-finding using nearest neighbor search for
closest key representation (Chew, 2000/2001)

Chord tracking: For smaller windows, the nearest triad
representation returns the closest triad to the pitch
collection (Chew, 2000)

Pitch spelling: Can serve as a proxy for key or tonal context

Using the c.e., we can select pitch spellings that on
contextually consistent using a nearest neighbor search for
closest pitch name (Chew & Chen, 2003/2005)

Tonal segmentation: Difference between two consecutive
c.e.’s can be used in tonal segmentation (Chew
2004/2005)
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ALGORITHMS USING THE CENTER OF EFFECT

Suppose CE,(t) is the long-term CE, that is, o> 3,
Key-finding

Key(t) = argmin,q, | CE(t) - key |
Chord-tracking

Chord(t) = argminy;,q | CE;(t) - triad |
Pitch spelling

Pitchname(t,j) = argminamespiton j | CE4(t) — name(pitch j) |
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ABOUT P.D.Q. BACH

The Short-Tempered Clavier
Preludes and Fugues in All the
Major and Minor Keys Except for
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(S. 8.14159, easy as)

Composted for the modern
Pianoforte by P.D.Q. Bach

(1807-1742)?

Edited for post-modern fingers by
Professor Peter Schickele

painting © Franz Romans=chn Kontrimann
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Advantages:

Real-time analysis

Visual assessment of style.
Visual assessment of similarity.
Visual map of artistic expression.

Challenges:

Visualizing only 3-note chords (triads) is limiting.
Real-time segmentation for contextual changes.
Dynamically (automatically) changing o’s, g’s, ...

This research was funded in part by the Integrated Media Systems Center, a National
Science Foundation Engineering Research Center, under Cooperative Agreement
- EEC-9529152.
ISC All opinions, recommendations and findings reported are those of the authors and not
_— necessarily those of the National Science Foundation.
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