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L Motivace

Motivace - podpora kreativniho mysleni!

High-level vs. Low-level skills

Kde to funguje?

m Programovdni, kresleni, texty k pisnim
m PLOrk - Wekinator

m Songsmith - automatické generovani melodie ke zpivanému
textu.

m Wolfram Tones


http://tones.wolfram.com/generate/
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LSongsmith

Songsmith - uzivatelské rozhrani

Microsoft Research Songsmith - Good Times With Songsmith =] %}
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LSongsmith

L'I'réning modelu

Tréning modelu

Transpozice do C
Uceni se - pfechody mezi akordy (tabulka 62 x 62)
Uceni se - vztah melodie k akordiim (tabulka 60 x 12)

Molové a durové rozdéleni (" happy factor")
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LSangsmith
L'I'réning modelu

Matice prechodu mezi akordy

Current chord

CAm GDm F Em E A Cm D Bm B° Gm B G¥°
Next chord

Obrézek : Priklad matice prechodu mezi tény. Ve skuteCnosti jsou dvé -
molova a durova.
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LSangsmith

L Generovani melodie

Generovani melodie

Generovani melodie ze zpivané nahravky

Transpozice do C

Vypocet vektorli zpév < akordy

Skryty Markovsky Model na prechody mezi tény v melodii =
Viterbi algorithm

Transpozice do spravné téniny
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LScmgsmith

L Generovani melodie

Generovani melodie

Observations (note vectors)

I N ﬂf[lLTLII Ll

Hidden states (chords)

Obrazek : Hidden Markov Model.
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LSangsmith

L Generovani melodie

Parametry modelu

m Happy factor:

log P(ci|ci—1) = Blog Paur(cilci-1) + (1 — B) log Pmoi(cilci—1)-

dava empiricky lepsi vysledky nez bez logaritmu:
P(cilci—1) = BPaur(cilci-1) + (1 — B) Pmoi(ci|ci-1).

m Jazzy factor:

L = (1 — «a) log P(akordy) + aP(melodie—akordy).

Koncovy uzivatel mé pfimo pristup k parametram
Skrytého Markovského Modelu!
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LSangsmith

L Generovani melodie

Piiklady

m VétSina respondentl s pomoci Songsmith sloZila kvalitnéjsi
hudebni doprovod neZ bez néj.

m Songsmith byl zkousen i ve Skolach.

m Songsmith umoznuje rozvijet kreativitu a objevovat nové
melodické sekvence.

Vstup Songsmith S. a BIAB BIAB Skladatel
sarah sarah sarah - -

change change - - -
pretty pretty - pretty pretty



./examples/sarah_and_me_voice.mp3
./examples/sarah_and_me_piano.mp3
./examples/sarah_and_me_song.mp3
./examples/3_voice.mp3
./examples/3_piano.mp3
./examples/24_voice.mp3
./examples/24_piano.mp3
./examples/24_biab.mp3
./examples/24_hand.mp3
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LVztah slov a melodie

Vztah slov a melodie

P(Syllable Stress | Metric Position)

09 M Unstressed =]

08 [ Primary Stress | [

0.7 —

0.6 —

0.5 =

04 —

03 —

0.2 —

0‘: 1 | —

Off beat 8th beat Quarter beat Half beat Downbeat

Obrazek : Souvislost slovniho akcentu s pozici v taktu.
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LVztah slov a melodie

Vztah slov a melodie

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

P(Melodic Peak | Syllable Stress)

Unstressed

Secondary Stress

Primary Stress

Obrazek : Souvislost slovniho akcentu s melodickym peakem.
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LVztah slov a melodie

Vztah slov a melodie

P(Vowel Type | Relative Duration)

0.6

0.5 —

0.3 -

M ShortVowel

0.1 4 —| [ LongVowel

Short Note Long Note

Obréazek : Relativni trvani not u kratkych a dlouhych samohlasek.
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LVztah slov a melodie

Vztah slov a melodie

P(Stopword | Metric Position)

0.8

0.7

0.6 1
0.5 1
0.4 A
0.3 1
0.2 1
0.1 7
0 T T T T

Off beat 8thbeat  Quarterbeat Half beat Downbeat

Obrazek : Pozice stopwords (a, an, the, about...) v taktu.
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LVztah slov a melodie

Vztah slov a melodie - shrnuti

Korelace slovniho akcentu a pozici v taktu
Korelace slovniho akcentu a melodického peaku

Korelace slovniho akcentu a délkou trvani noty

Stopwords (a, an, the, about...) jsou ¢asto na
"nevyznamnych” pozicich v taktu

Stopwords vétsinou nejsou v melodickém peaku

Kratsi hldsky odpovidaji kratSim notdm a opacné

Vyznamna slova odpovidaji vyznamnym notam!
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LUrc’:eni melodické linky z hlasu

Pozadovand melodie se lisi od skute¢né zpivané

=] Intended
E = mm Melody

ﬂ Singing Errors

Sung
Melody

@ System Errors
& Transcribed
E _1 Melody
T
o
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LUrc’:eni melodické linky z hlasu

Rizné algoritmy pro riizné zpévaky?
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Target Pitch (Semitones)

Obrazek : Dva rizné

Target Pitch {Semitones)

zkuseni zpévaci.
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LUrc’:eni melodické linky z hlasu

Kterou metodu predpovédi pouzit?

B p; zaznamenany tén
m y; rizna pozorovani
m Xx; chyby predpovédi

m w vahy, tyto se systém musi naudit

Predpovidany tén:
round [WTX,' + median (p,-)] .
Uceni vah < minimalizace vyrazu:

Z |:WTX,' — (yi — median (p,-))ﬂ + %)\WTW.

i
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L zaver
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m User-Specific Learning for Recognizing a Singer’s Intended Pitch
Andrew Guillory, Sumit Basu, Dan Morris
Proceedings of AAAI 2010, July 2010

= Relationships Between Lyrics and Melody in Popular Music
Eric Nichols, Dan Morris, Sumit Basu, Chris Raphael
Proceedings of ISMIR 2009, October 2009

m Data-Driven Exploration of Musical Chord Sequences
Eric Nichols, Dan Morris, Sumit Basu
Proceedings of Intelligent User Interfaces (1Ul) 2009, pp. 227-236.

m  Exposing Parameters of a Trained Dynamic Model for Interactive Music Creation
Dan Morris, lan Simon, Sumit Basu
Proceedings of the 2008 AAAI Conference on Artificial Intelligence

m  MySong: Automatic Accompaniment Generation for Vocal Melodies
lan Simon, Dan Morris, Sumit Basu
Proceeedings of ACM CHI 2008

m A Brief History of Algorithmic Composition
John Maurer
online: https://ccrma.stanford.edu/ blackrse/algorithm.html

Dékuji za pozornost!
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