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Rehearsal Heartbeats

Example lI: Pianist, rehearsals 2, 3, 7

e Baseline - reference e Baseline - reference
Music - reference Music - reference
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EC 1 SDC Vienna Solinski, Reed, Chew CinC 2023b



Rehearsal Heartbeats

Example lll: Violinist, rehearsals 1, 3, 9

o Baseline - reference e Baseline - reference 1.0 o Baseline - reference
o o Music - reference Music - reference Music - reference
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Rehearsal Heartbeats

Example IV: Cellist, rehearsals 1, 4, 8

e Baseline - reference 1.0 o Baseline - reference 1.0 e Baseline - reference
Music - reference 0 o Music - reference

00 o1 02 03 04 O5 06 07 o088 09 10 00 01 02 03 04 05 06 07 08B 0% 10 00 01 02 03 04 05 06 07 08 09 10
HF porm MF soem HF noem

Baseline

EC | SDC Vienna Solinski, Reed, Chew CinC 2023b



Example lI: Pianist, rehearsals 2, 3, 7

o Baseline - reference o Baseline - reference o Baseline - reference
©  Music - reference o Music - reference o Music - reference

Piano
Reh 2

Rehearsal Heartbeats
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V I_ F_ I_ F_ H F b a | a n Ce Example lll: Violinist, rehearsals 1, 3, 9
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Spectral clustering accuracy

M _ o Violinist: r = -0.80 (p<0.001)
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M the baseline and performance become less distinguishable over rehearsals,
M il _ - 5 = which may indicate a learning effect or adaptation to the task over repeated
= O TsE performances, significant for violin, weakly for piano, and less so for cello.

Example IV: Cellist, rehearsals 1, 4, 8

*  Baseline - reference - o Baseline - reference 0 o Baseline - reference
o Music - reference
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Heart, Brain, Music, Data Event Denis Noble

"‘ Science Gallery

March 2023
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Hilary Sturt (violin)
lan Pressland (cello)




nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Piano Trio No. 2 @ SGL Il. Andante con moto Denis Noble
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Art is not what you see but what you make others see ~ Degas

Salat Ao - & cosmonote.isd.kcl.ac.uk

Elgar performed by Elaine Chew
Salut d'Amour
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https://cosmonote.isd.kcl.ac.uk/

MIDI

Versions

Reproducing
Piano

Audio

Music

EC | SDC Vienna

HeartFM
Study

Features
@ Loudness
A Tempo

% Tension (harmonic)
+

Annotations
Spectral features
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European Society

of Cardiology
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Tempo-Blood Pressure Waveform Similarity
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Concurrence between
music features increases
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High blood pressure inhibits cardiovascular
responsiveness to expressive classical music
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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 ***,
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Gb Db Ab Eb Bb F c G D A E B
Tonnetz
A E B Gb Db Ab Eb Bb F c G D
F c G D A E B Gb Db Ab Eb Bb
Ab Eb Bb F c G D A E B Gb Db
E B Gb Db Ab Eb Bb F c G D A
A E B Gb Db Ab Eb Bb F c
F c G D A E B Gb Db Ab
an Ab Eb Bb F c G D A E B
Leonhard Euler’ (1707-1783)
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Chew (2000) MIT dissertation

Spiral Array MOdel Chew (2014) Springer monograph
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the harmonic network pitch class
representations
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Chew (2000) MIT dissertation

Spiral Array Model Chew (2014) Springer monograph

from pitch classes
to chords

from chords nested
to keys helices
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Chew (2000) MIT dissertation

Spiral Array Model Chew (2014) Springer monograph

major key
helix

minor key
helix

Supervisors

| Jeanne
Bamberger
I B B Massachusetts
y Georgia I I Institute of
Perakis Technology
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MuSA.RT

Chew & Francois
ACM MM 2003

Music on the spiral array, real-time
Software engineer: Alexandre R J Francois

& bit.ly/musa_rt-videos
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https://bit.ly/4ntTD5L

Mimi international debut in Berlin 2007

I 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




¥ B
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
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#8 on playlist

Francois, Schankler, Chew IMIDA 2013
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Typical heartbeat

")} 60 bpm
«{») 120 bpm
{») 240 bpm

Supraventricular Tachycardia
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Typical heartbeat SVT

T T

Irregular impulse

Typical heartbeat Ventricular tachycardia

bl

Typical heart rhythm

Sinus node
impulse

AV node

bl

Typical heartbeat
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s/Follow-up:

Comments:

Comments:
nments:
To:

_EC|SDC Vienna

. X
Discharge Contents has been verbally discussec C \\

N
A

4 wire study-spontaneous SVT. Long ,'}\ T g

response. No evidence of accessorylis " @ i Ul

His synch PVC's and para-Hisian pj R
Mapped earliest atrial electrogra '
resulted in clinical AVNRT termin
slow JT and SR. § -
Completed research restitution b
No inducible tachycardia at end ! |
echo pre-AVNERP e

FORIRG - |

Conclusion: Successful ablation « =

Plan; —
Stop anti-arrhythmic medication aniss
Dr Lambiase

NHS

Barts Health

NHS Trust
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Typical heart rhythm Atrial fibrillation (AFib)

Sinus node
impulse

Typical heartbeat SVT

T T

AV node

Typical heartbeat Atrial fibrillation

Typical heartbeat Ventricular tachycardia

bl

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.
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Chew et al. Sci Am 2021 Irregular

&

impulse

bit.ly/sciam-musicheart
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Premature ventricular complexes
(Multifocal)

Representing heart RHYTHMS
3:2




Premature ventricular complexes
(Multifocal)

Representing heart RHYTHMS

Little Etudes for Piano 2 . 4 . 3
Chew 2020 L

DAVE BRUBECK

Based on aberrations of
cardiac electrophysiology

VI. A La Bru Rondo Turk
(Ventricular Ectopics)

Dave Brubeck / adapted by Elaine Chew

/.= 80-120 5 April 2020
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2 . 4 ° 3 2 o 4 ‘ 3 Chew, Orini, Lambiase EHJ 2021
& bit.ly/LittleEtudes
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Autonomic Nervous System

“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.”

Taggart, Critchley, Lambiase
Image from Shen et al. Nature 2011 Heart 2011;97:698-708 Image from Taggart, Critchley, Lambiase 2011
EC | SDC Vienna
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Intracardiac
Electrogram

- Activation
Recovery
Interval

Chopin performed by Elaine Ghew Chew, Fyfe, Picasso, Lambiase EHJ 2024
Ballade n°2 - Take 2 — Day 3
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Music Theranostics

music-based digital peutics
and precision diag
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HeartFM and Somax2, MES2024

BOULEZ Clarinet Clapping

Francesco Guerri Valérie hilippin Jean-Brice Godet
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