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Before vs. during playing 
VLF–LF–HF balance 
became more similar 
over rehearsals

Soliński, Reed, Chew CinC 2023b
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Hilary Sturt (violin)
Ian Pressland (cello)

Heart, Brain, Music, Data Event 

Science Gallery London
March 2023

Pier Lambiase 

Denis Noble
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Franz Schubert performed by Hilary Sturt, Ian Pressland, Elaine Chew
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Art is not what you see but what you make others see ~ Degas

Bedoya, Fyfe, Chew Front. Psychol. 2022
Bedoya, Fyfe, Chew Music & Sci 2025

Username: guestUser2
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Higher difference (less 
similarity) for surrogate

Greater synchronisation 
during music listeningLoudness–Blood Pressure Waveform Similarity

Tempo–Blood Pressure Waveform Similarity

More
Distance

(Less 
Similar)

Less
Distance

(More 
Similar)

Entrainment

Cotic, Pope, Soliński, 
Lambiase, Chew ESC 2025

Original  Surrogate        Median
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Concurrence between 
music features increases 

tempo-BP entrainment

Lower arc length 
standard deviation à 

more arc regularity

Loudness-Tempo vs. Tempo-BP

Arc Length Stdev vs. Loudness-BP

# Arcs vs. Loudness-BP

High number of arcs within 
a track

Cotic, Pope, Soliński, 
Lambiase, Chew ESC 2025

More predictable

Less predictable
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High blood pressure inhibits  cardiovascular 
responsiveness to expressive classical music 

• a

Pope, Soliński, Lambiase, Chew Nature Sci Rep 2025

Mean normalised SBP and DBP during baseline and music. Both significantly higher for N-bBP participants 
overall, during slower music, and louder music. During faster and quieter music, only N-bBP’s diastolic BP 
averages are significantly higher than H-bBP’s. P-values below 0.0083 are indicated with ***.

Vanessa Pope

EC | SDC Vienna



Music-based GCNN 
Diagnosis of 
Hypertension

No 
music Music

Pal, Cotic, Soliński, Pope, Lambiase, Chew ESGCO 2024

Poulomi Pal

Accuracy                   Recall                 Specificity              F1 score 
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Leonhard Euler (1707-1783) tonnetz worksheet from jazz-library.com

Tonnetz
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Spiral Array Model

pitch class
representations

the harmonic network

Chew (2000) MIT dissertation
Chew (2014) Springer monograph
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from pitch classes
to chords

from chords
to keys

nested
helices

Spiral Array Model
Chew (2000) MIT dissertation

Chew (2014) Springer monograph
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Spiral Array Model

 

minor key
helix

major key
helix

Jeanne
Bamberger

Georgia
Perakis

Supervisors

Chew (2000) MIT dissertation
Chew (2014) Springer monograph
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Music on the spiral array, real-time
Software engineer: Alexandre R J François

Free Mac App

Released July 2012

MuSA.RT
Chew & François

ACM MM 2003
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Mimi international debut in Berlin 2007
Mimi at the Berlin 
Musical Instrument 
Museum

Mimi and the Seiler piano – 
the first MIDI grand piano, 
built in the 1983 for tv 
production – Berlin Musical 
Instrument Museum, 
inaugural MCM conference, 
May 2007

Francois, Thurmond, Chew NIME 2007
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Mimi in Pasadena 2010

Mimi at People Inside Electronics
Mimi & Isaac Schankler, People Inside 

Electronics, Boston Court Performing Arts 
Center, Pasadena, CA, June 5, 2010

Schankler, Chew, Francois Digital Da Vinci 2014

Isaac Schankler
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Mimi4x

Francois, Schankler, Chew IMIDA 2013

Isaac Schankler
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60 bpm

120 bpm

240 bpm

Supraventricular Tachycardia
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Chew et al. Sci Am 2021
! bit.ly/sciam-musicheart 
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Premature ventricular complexes
(Bigeminy)

Representing heart RHYTHMS

1:2
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Premature ventricular complexes
(Multifocal)

Representing heart RHYTHMS

1:2

3:2
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Premature ventricular complexes
(Multifocal)

Representing heart RHYTHMS
2   :    4    :    3   

Ventricular Ectopics
A la Bru Rondo Turk

Dave Brubeck / adapted by Elaine Chew
5 April 2020
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Little Etudes for Piano 
Chew 2020

Based on aberrations of 
cardiac electrophysiology

VI. A La Bru Rondo Turk 
(Ventricular Ectopics)

EC | SDC Vienna
! bit.ly/LittleEtudes 
Chew, Orini, Lambiase EHJ 2021
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T1: Inducing VT T2: VT + ATP T3: Pacing 

Anti-
tachycardia 
pacing (ATP)

Short 
sequences of 
Fast Pacing to 
induce VT

Continuous pacing, possibly from an 
implantable device (CRT). The period of the 
pacing is not fixed but depends on cardiac 
activity
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Chew, E. (2021). On Making 
Music with Heartbeats. In E. R. 
Miranda (ed.): Handbook of 
Artificial Intelligence for Music, 
Chapter 9, pp. 237-261. 
Springer: Cham, Switzerland 

! bit.ly/ec-HeartbeatMusic
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Autonomic Nervous System

Image from Shen et al. Nature 2011

Taggart, Critchley, Lambiase
Heart 2011;97:698-708

“There is increasing evidence that 
afferent feedback from the heart 
to the higher centres may affect 

efferent input to the heart and 
modulate the cardiac electrophysiology.”

Image from Taggart, Critchley, Lambiase 2011
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Andantino Presto con fuoco Tempo I

Intracardiac 
Electrogram

à Activation 
Recovery 

Interval

Andantino Presto con fuoco Tempo I

Loudness
Tempo

Image from oxfordheartdoctor.com
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Music Heart Theranostics
music-based digital therapeutics

and precision diagnostics



Performance

Boulez
Fragment 

d’une ébauche
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HeartFM and Somax2, MES2024

Francesco Guerri Valérie Philippin Jean-Brice Godet
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HeartFM and Somax2, MES2024

Gérard Assayag Elaine Chew
Francesco Guerri
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HeartFM and Somax2, MES2024

Gérard Assayag Elaine Chew

Valérie Philippin
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HeartFM and Somax2, MES2024

Gérard Assayag

Elaine Chew

Jean-Brice Godet
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Research sites

ERC POC HeartFM : Maximizing the 
Therapeutic Potential of Music through Tailored 
Therapy with Physiological Feedback in 
Cardiovascular Disease

ERC ADG COSMOS : 
Computational Shaping and 
Modeling of Musical Structures

HEART.

EC | SDC Vienna



The Team

Elaine Chew, Natalia Cotic, Mateusz Soliński, Poulomi Pal, Vanessa Pope, Pier Lambiase, 
Wentao Hao, Daniel Bedoya, Lawrence Fyfe, Corentin Guichaoua, Charles Picasso

HEART.
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! bit.ly/COSMOS-YouTube
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• All rights reserved. This presentation and its content are protected by copyright laws. You may:
– View and download this presentation for personal use.
– Share this presentation with others for educational purposes, provided proper attribution is given 
to Elaine Chew.
– Seek permission for any other use not covered here.

• Unauthorised use or reproduction of any part of this presentation without prior written permission 
is strictly prohibited.

• This presentation may contain copyrighted material that has been used under the Fair Use Act for 
purposes such as teaching, research, criticism, or commentary. We believe this constitutes fair use 
of copyrighted material as provided by law. If you wish to use copyrighted material from this 
presentation for purposes beyond fair use, you must obtain permission from the copyright owner.
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