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Our mission is to contribute to the improvement of the information
technologies of relevance to sound and music applications.
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Research

The research of the MTG is quite close to the core of the Sound and Music Computing interdisciplinarity, being especially active on topics such as audio signal
processing, music information retrieval, musical interfaces, and computational musicology. The MTG is organized into four labs, each one led by a faculty member.
Most of the research is carried out within projects supported from a variety of funding sources. The research results into publications and software & datasets, while

also emphasizing results of relevance in technology transfer and outreach initiatives.
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Tech transfer

A mission of the MTG is to transfer its research results to society, both through technology transfer and by outreach activities. The technology transfer is done by
licensing technologies, through specific industrial collaborations, and by creating spin-offs. If you are a company interested in the work of the MTG, please contact us
to know more about how to collaborate.

The MTG has been recognized as a TECNIO center, a quality accreditation granted by the Catalan government that identifies the best R&D groups that offer
innovative technologies to companies.

Technologies for licensing Industrial collaborations
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Education & Outreach

The MTG is engaged in education and outreach activities targeting a wide variety of publics, from young children interested in music to students wanting to become
researchers in our field. Formal education is mainly done through the various undergraduate and graduate programs of the UPF. More general outreach activities are
done through a number of cultural programs and research dissemination activities. The MTG also maintains a number of community resources of interest to the

research and music communities.

Community resources Cultural & creative activities Research dissemination
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A raga uses a series of five to nine musical notes upon which a melody is

constructed.?) However, the way the notes are approached and rendered in

musical phrases and the mood they convey are more important in defining a raga

than the notes themselves. In the Indian musical tradition, ragas are associated with different ti
Indian classical music is always set in a raga. Non-classical music such as popular Indian film
use ragas in their compositions.

Joep Bor of the Rotterdam Conservatory of Music defined Raga as "tonal framework for compd
Nazir Jairazbhoy, chairman of UCLA's department of ethnomusicology, characterized ragas as
ascent and descent, transilience, emphasized notes and register, and intonation and ornament
meaning of Raga as "love".[?)

Contents [hide]
1 Terminology
2 Principal Ragas
3 Raga-Ragini system
4 Ragas and their seasons
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6 Northern and southern differences
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DESCRIPTION CompMusic is a research project funded by the European Research Council from 2011 to
TEAM 2017 and coordinated by Xavier Serra from the Music Technology Group of the Universitat
Pompeu Fabra in Barcelona (Spain). It aims to advance in the automatic description of =~ LATEST BLOGS
music by emphasizing cultural specificity, carrying research within the field of music
CORPORA information processing with a domain knowledge approach. The project focuses on five
music traditions of the world: Hindustani (North India), Carnatic (South India), Turkish-
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Dunya comprises the music corpora and related software tools that have been

developed as part of the CompMusic project. These corpora have beei 2ated with violin, typewriter or mobile are
LATEST NEWS the aim of studying particular music traditions and they include audio recordings plus

complementary information that describes the recordings. Each corpus has specific

examples of technological devices that

Article by Xavier Serra in Acta characteristics and the developed software tools allow to process the available were born in certain contexts...
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Signal processing
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Melodic patterns

Machine learning

Semantic analysis Y,
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Rhythmic patterns

Semantic relationships/

X. Serra. “A Multicultural Approach in Music Information Research.” ISMIR 2011.




Corpus based research
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X. Serra. “The computational study of a musical culture through its digital traces.” Acta Musicologica 2017.



Corpora and datasets

Music repertoire
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X. Serra. “Creating Research Corpora for the Computational Study of Music: the case of the CompMusic Project.” AES Conference 2014.



Prominent pitch analysis

Spectral Processing

Audio Preprocessing

signal Spectral Transform

Spectral Peak Processing
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Salience
Function

N

Melody Selection

Note Grouping

Tracking

Voicing

SSENTIA Documentation  Applications News License Download

Melody
sequence

PitchMelodia
standard mode | Pitch category

Inputs

Github

« signal (vector_real) - the input signal

Outputs

« pitch (vector_real) - the estimated pitch values [Hz]
« pitchConfidence (vector_real) - confidence with which the pitch was detected

Parameters

« binResolution (real € (0, «), default = 10) :
salience function bin resolution [cents]

« filterlterations (integer € [1, ), default = 3) :
number of iterations for the octave errors / pitch outlier filtering process

« frameSize (integer € (0, «), default = 2048) :
the frame size for computing pitch saliecnce

« guessUnvoiced (bool € {false, true}, default = false) :
estimate pitch for non-voiced segments by using non-salient contours when no salient
ones are present in a frame

« harmonicWeight (real € (0, 1), default = 0.8) :
harmonic weighting parameter (weight decay ratio between two consequent
harmonics, =1 for no decay)

« hopSize (integer € (0, ), default = 128) :
the hop size with which the pitch salience function was computed

J. Salamon and E. Gomez, “Melody extraction from polyphonic music signals using pitch contour characteristics.” IEEE TASLP 2012.
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S. Gulati. Computational Approaches for Melodic Description in Indian Art Music Corpora. PhD Thesis 2016.



Tonic identification

Vignesh Ishwar, Varnam Tonic, C#

S. Gulatiet al. “Automatic Tonic Identification in Indian Art Music: Approaches and Evaluation.” JNMR 2014.



Intonation
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Intonation

Mei school Cheng school
D) 1))

LAWY VUL

5 6 71 2 34 5 6 71 2 34 5 5 6 71 2 34 5 6 71 2 34 5

1=332.56Hz (E4 + 15.33 cents) 1=326.80Hz (E4 - 14.92 cents)

R. Caro Repettoetal. “Comparison of the singing style of two jingju schools.” ISMIR 2015.



Musical similarity measures
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S. Gulatietal. “Improving Melodic Similarity in Indian Art Music using Culture-Specific Melodic Characteristics.” ISMIR 2015.



Rhythm analysis
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A. Srinivasamurthy. A Data-driven Bayesian Approach to Automatic Rhythm Analysis of Indian Art Music. PhD Thesis 2016.
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Percussion patterns analysis (beijing opera)

daoban tou man changchui zhu tou
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Percussion patterns analysis (beijing opera)

Abum/Tak i Jour_

FEIZE | BkEE/A0E X IR TAERT B R 0.00 5.75

 Search in corpus:

<<4—E|J A REI> B | G XEHE/10E1E  HHABOR IR 18275 1125
TR REISE | BPEH0sR B | R EMVINE AR L 14975 475
RREZ 2 | RYEIE06EIEN | LR EEIR I - 258.00 5.5

HREIZE  RYLEMER . EEFEEEE 0 000 475

TRIZ2 | RIEE/OANFEIL - BFRFTEL 0.00 9.25

RRIZ2  RAIIEEE/07 TRE % ) DfERuhsE 644.75 5.50

FRIZ 2 | ke /045 | IR RO ARIKR 750.00 3.50

mRIZE | KT E /06T | I IEAEHIE LIS 0.00 9.00

FREIZE | TELIE0ZRTBE | KRR 0.00 4.00

FRIZE2  EELHEO6REES | iz 5 Biff 0.00 425

TRz E  EERETE/N A% R mzik 0.00 8.00

REIZ B | RTiE/0 A TE | (HES) é&%‘&é’kﬁ%}%iﬁ%ﬁ 0.00 5.50

RRIZ2 | FERTEO EREN . (FNEE) EHERBERENX 7.00 4.25

mm FREIZE | MERTIE/02 25 ﬂxﬁﬁ%blukﬂkﬁ 802.00 5.00
Blz 2  STHELE/06% pdtik | BRSNS - 132.75 4.00

S — -~ 000 825
[S%K] REIZE | T TE/O07IIN - AEAEET & 6625 300
[,l\g _&%] REIZE | T T/ E . EREN=AR 3175 350

< TRIZ 2 KIS THE/10FE GE  Fifxk T TTh 0.00 3.75
RRZ2  RESTHEOLMHE | BREE =M 948.50 6.50

_ FRIZE | @RFELTE/OESIR | BRI ATH 73.25 3.25
Bz 2 : R/ EE/O65HE | —ERITLIEEERR 641.00 4.50

[/ L] 66 REIZE | MBFEEIE/03337L10 | SHBESHBRIF UG 12450 350

> REIZE | AR TE/HE | 2 EEIEmER 0.00 425

[\ﬂ%] 53 RRIZ2 | BREARTEOSEET 2B Es IRE I 210.00 6.50

| REIY 2 $SR /0BG | — B0 R 000 450
E’EJZE D RIRR BE/0AER T | SERAE AT E—EEIK 0.00 4.50

RRZ1T | EETE/1GEEGRG | EERARSBUME 372.00 4.50

E‘EUZH D ERTENATEERE  EEAOERE 0.00 5.25

A. Srinivasamurthy. “Transcription and Recognition of Syllable based Percussion Patterns: The Case of Beijing Opera”. ISMIR 2014.
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Lyrics to audio alighment
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G. Dzhambazov. Knowledge-based Probabilistic Modeling for Tracking Lyrics in Music Audio Signals. PhD thesis 2017.
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Open Science (plus reproducibility)
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Contact  About Register  Developers

Dunya comprises the music corpora and related software tools that have been
developed as part of the CompMusic project. These corpora have been created with
the aim of studying particular music traditions and they include audio recordings plus
complementary information that describes the recordings. Each corpus has specific
characteristics and the developed software tools allow to process the available
information in order to study and explore the characteristics of each musical repertoire.

Explore our collections
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dunya.compmusic.upf.edu
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