MAKING MUSIC WITH
MARKOV (MMM...)
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Figure 1.12: Smoothed contour plot of “Oh! Darling”.

Classification

True Entropy Rate

“Tell Me Why” from A Hard Day’s Night 0.2437552
“You're Going Lose That Girl” from Help! | 0.1828974
“When I'm 64" from Sgt. Pepper’s ’ 0.2822246
“Oh! Darling” from Abbey Road 0.3168579
“T'wo of Us” from Let It Be 0.2249230

A Hard Day’s Night 0.3943230

Help! 0.4842243

Sqt. Pepper’s 0.4727886

Abbey Road 0.4709648

Let It Be 0.3357670

First mvmt. of Beethoven 0.3933457
Second mvmt. of Beethoven 0.2513897

Third mvmt. of Beethoven 0.3841676

All of Beethoven

0.4578376

particular, the level of confidence we have in the individual annotations is described
there, as well as the original CD issue numbers from which we worked.

Chris Harte's PhD thesis (2010) which describes the chord syntax, transcription

The chord transcription files currently available on this page are version 1.2. of the
collection.

Please Please Me

1. | Saw Her Standing There

3. Anna (Go To Him)



A quick introduction to



WHAT IS A MARKOV
PROCESS?

AKA.,A MARKOV CHAIN

® A system in which the probability of each
"state" depends only on the previous state

® When a state changes, it's said to
"transition"

® Characterized by a square NxN matrix of
"transition probabilities" where N is the size
of the state space:

pij=Pr(X nt1=j| X n=i)
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THE TRANSITION MATRIX
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Source: "Markov Chain for music generation”, Alexander Osipenko:
https://towardsdatascience.com/markov-chain-for-music-generation-932ea8a88305

A7sus

F Em7 | C a Fsus4| G7

F |0.167|0.222|0.222(0.222| 0.111 |0.056
Em7 | 0O | OO | 05 | 05 | 0O | 0.0
C @ 01 | 00 | 0] 01 | 04
AZZU 0.0 |0.667] 0.0 | 0.0 | 0.0 |0.333
Fsus4f 01 | 00O | 04 | 00O | 0.0 | 05
G/ CICa it ] | 0.0 | 0.2 | 00




SPEECH RECOGNITION WITH MARKOV MODELS

® Until about 2010, the acoustic model
might use a Hidden Markov Model (HMM)
to predict the sequence of phonemes in
speech

® Recently these were replaced with other

machine learning models such as a Long oy et
Short Term Memory (LSTM) model | S
PX | W) >
Features X Decoding
W* = argmax P(X | W)P(W)
Language Model
P(W)

Training data
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MUSICIS A
LANGUAGE




GRAPHEMES <=> NOTES
PHONEMES <=> TIMBRE, PITCH
MORPHEMES <=> HARMONY

MEANING <=> MEANING
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second inversions other than in IC - V/ %

Avoid Progressions using Il other than as an
oach clﬂorclio V. Chord I1b can also be used as
. an aPProach tolC ata caclence.
.
".\-— > \
Don't use Il in root Position N minor keg
I/
use iii other tha'n as an aPProach to vi and
‘@\’oid IN MiNor kegs altogether

)) Q Neeﬁ unless the
g N the oPPositc irection to the root

Progression of the two chords

Onlg use V! in root Position

- viio other than as vilbo resolving either toly
. - or It

Don’t rel:)eat the bass note (except from the
upbcat to the first beat of a Phrase



TRITONE ALERT!!
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DEMONSTRATION



FUTURE WORK

COOL IDEAS IDIDN'THAVE TIMETO DO YET SO ACTUALLY UNSURE HOW COOL THEY ARE BUT WHATEVER

e MIDI data, Guitar tabs (chords) -> Markov model
® |ncrease or decrease randomness of output

® |ntroduce rules about repetition or specific beats
e Whole album models

® Songwriter models
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THANKU ;)




