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Expressive piano performance

� Music performance research involves

�music performance studies in humanities and education

�music theory and analysis

� systematic musicology: acoustics, information sciences, 
psychology

� Our aim: 

understand expressive timing and dynamics by

– measuring timing and dynamics in excellent performances

– developing theories about timing and dynamics 

– implementing these theories in a computer algorithm

– generating and evaluating automatic performances
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Expressive piano performance
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Our project

FWF LISE MEITNER (M1186–N23)

� Our research will focus on the relationship between 
immanent (notated) accents and performed accents, and 
specific parameters associated with performed accents in 
piano music. 

� Our project is to explore the complex relationship 
between musical expression (as perceived by listeners and 
performers) and corresponding physical parameters (such 
as timing and dynamics).

� Our approach is highly interdisciplinary, in the sense 
that we regard the relevant sciences as equally important.
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What is an “accent”?

What accents do:

� attract attention of listener

� give a feel for what is important

� clarify structure

� facilitate musical communication

A broad definition (Parncutt, 2003):

� immanent (in the score):

�metrical, grouping, melodic, harmonic

� performed (in the sound):

�dynamic, durational, articulatory, timbral
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Music theory and analysis
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Musical theory and analysis

� Our analysis will produce

— accent positions,

— their range of action,

— their salience
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Musical theory and analysis
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Mathematical modeling
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Mathematical modeling

� tempo and dynamics fluctuate gradually or suddenly

� model gradual fluctuations (e.g. ritardando) by curve fitting

� curves can be added together
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Computer implementation
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Computer implementation

� Director Musices is a computer program that enables a musical score  
to be performed automatically. The result of a long-term research 
project at the KTH, Stockholm, it comprises performance rules that 
change specific note properties, including timing, duration, intensity, 
and frequency (Friberg, Bresin & Sundberg, 2006).

Input: musical score ���� Output: “musical” performance 

Method: adjust timing, loudness, etc. by music-structural “rules”

� Our aim is to incorporate the accent theory of Parncutt (2003) into 
Director Musices
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Phrasing

+ 

Melodic and Harmonic Charge

Nominal
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Accents
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Results
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Conclusions

�The accent procedure can reproduce the patterns of 
timing and dynamics of the phrasing-based formulation

�Advantage of a bottom-up approach: different sub-
phrases can be modeled independently from one another

�Higher variability in the profiles of timing and dynamics 
can produce a wider spectrum of performances
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Implications

� For music research: 

link music analysis to music performance 

(more comprehensively than previous research)

� For music education: 

help music students develop interpretational skills

20/09/2010



Erica Bisesi & Richard Parncutt 19

We acknowledge Dr. Anders Friberg (KTH, Stockholm)

for precious advice regards Director Musices
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