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Automata

ǒ Jacques de Vaucanson

The Flute Player (1737)

The Tambourine Player

The Digesting Duck (1739)

https://en.wikipedia.org/wiki/Jacques_de_Vaucanson

https://en.wikipedia.org/wiki/Jacques_de_Vaucanson


Automata



Humanoid

Toyota Violin Robot (2007)



Humanoid

Human VS Robut Piano Battle (2016)

Teo Tronico



Orchestrion



Orchestrion

Pat Matheny Orchestrion Project (2010)



Human-AI Interactive Performance 

Shimon (Georgia Tech)



AI for Music Performance 
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Human-AI Music Ensemble 



Piano Performance Rendering 

ǒ Rendering expressive MIDI performance given a music score

ƺ Adjust local tempo, note velocity, note duration, pedal control 

ƺ Igpgtcvg"rgthqtocpeg"OKFK"htqo"owuke"ueqtg"*ҵCK"RkcpkuvҶ"+

Score (MusicXML) Performance MIDI 



VirtuosoNet

ǒ Based on conditional variational audio encoder (CVAE)

ƺ Condition: score embedding

ƺ Generate performance features given the score embedding

Performance VAE

Score Condition

tempo, onset deviation, 

velocity, duration, pedal



VirtuosoNet

ǒ Score encoder 

ƺ Regard score as an 1D sequence 

ƺ Hierarchical attention RNN to learn context 

VirtuosoNet : A Hierarchical RNN -based System for Modeling Expressive Piano Performance , 

Dasaem Jeong, Taegyun Kwon, Yoojin Kim, Kyogu Lee and Juhan Nam, ISMIR, 2019



VirtuosoNet



Piano Duet

KAIST 50th Anniversary Event (2021)



Vocal Music Accompaniment 

Sumi Jo Concert at KAIST(2022)



MatchMaker

ǒ A benchmark framework for score following research

ƺ Python-based open-sourcertqlgev"vq"cxqkf"ҵtgkpxgpvkpi"vjg"yjggnҶ

Matchmaker: an Open Source Library for Real Time Piano Score Following and Systematic Evaluation , Jiyun Park, Carlos Cancino-Chacón, Suhit Chiruthapudi, Juhan 
Nam, ISMIR, 2025



MatchMaker : Demo



Interactive Music Performance: Relay Performance

Daejeon Art Center <Haydn Avent> Concert (2022)





Real-Time Lyrics Tracking for Singing Performance

ǒ Online DTW

ƺ Use both chroma audio (melody) and PPG features (lyrics)

Target Audio

Targ et Pho neme

Target Chroma

Live S in g ing  P erform ance

Reference Phoneme

Reference C hrom a

Reference Audio

A Real-time Lyrics Alignment System Using Chroma and Phonetic Features For Classical Vocal Performance, Jiyun Park, Sangeon Yong, Taegyun Kwon, Juhan Nam, 
ICASSP, 2024



Real-Time Lyrics Tracking for Singing Performance

ǒ PPG model and evaluation 

ƺ Phoneme5: vowels, stops, fricatives, nasals, and silences



Real-Time Lyrics Tracking for Singing Performance

Music and Audio Computing Lab, KAIST (2023)



Real-Time Lyrics Tracking for Singing Performance

Innovate Korea, KAIST (2024)



Automatic Music Transcription (AMT)

ǒ Converting acoustic music signals into some form of music notation

ƺ MIDI or sheet music





Piano Transcription in Violin -Piano Ensembles

ǒ Problem: the lack of transcribed MIDI for violin -piano ensemble

ǒ Solution: mix the transcribed piano audio tracks with arbitrary violin 

audio tracks

A Study of Audio Mixing Methods for Piano Transcription in Violin -Piano Ensembles , Hyemi Kim, Jiyun Park, Taegyun Kwon, Dasaem Jeong, and Juhan

Nam, ICASSP, 2023



Piano Transcription in Violin -Piano Ensembles

ǒ Random Mix

ƺ Random matching without alignment

ǒ Key-based Mix

ƺ Matching two tracks based on tonality

ƺ Key: same/dominant/subdominant 

ǒ Onset-based Mix

ƺ Matching two tracks based on time alignment

ƺ Maximize the count of simultaneous onsets

A Study of Audio Mixing Methods for Piano Transcription in Violin -Piano Ensembles , Hyemi Kim, Jiyun Park, Taegyun Kwon, Dasaem Jeong, Juhan Nam, ICASSP, 2023



Piano Transcription in Violin -Piano Ensembles



Demo: Piano Transcription in Violin-Piano Ensembles



Ongoing Work

ǒ A multi-track dataset of piano and violin duet

ƺ Audio, MIDI, score, beat annotation, note alignment 


