
What can MIR learn from 
transfer learning in NLP?
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NLP4MusA (First Workshop on NLP for Music and Audio)



What is transfer learning and what makes it so useful?

How should we do transfer learning in NLP?

How can we apply these ideas to MIR?



The cabs ____ the same rates as those 
____ by horse-drawn cabs and were ____ 
quite popular, ____ the Prince of 
Wales (the ____ King Edward VII) 
travelled in ____. The cabs quickly 
____ known as "hummingbirds" for ____ 
noise made by their motors and their 
distinctive black and ____ livery. 
Passengers ____ ____ the interior 
fittings were ____ when compared to 
____ cabs but there ____ some 
complaints ____ the ____ lighting made 
them too ____ to those outside ____.

charged, used, initially, even, 
future, became, the, yellow, 
reported, that, luxurious, 
horse-drawn, were that, 
internal, conspicuous, cab

Unsupervised pre-training

This movie is terrible! The acting 
is bad and I was bored the entire 
time. There was no plot and 
nothing interesting happened. I 
was really surprised since I had 
very high expectations. I want 103 
minutes of my life back!

negative

Supervised fine-tuning



SQuAD Exact Match score (validation set)

Source: https://paperswithcode.com/sota/question-answering-on-squad11-dev

https://paperswithcode.com/sota/question-answering-on-squad11-dev


Source: https://paperswithcode.com/sota/question-answering-on-squad11-dev
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T5

Text-to-Text 
Transfer 

Transformer



"translate English to German: That is good." T5 "Das ist gut."



"cola sentence: The 
course is jumping well." T5 "not acceptable"



"stsb sentence1: The rhino grazed 
on the grass. sentence2: A rhino 

is grazing in a field." T5 "3.8"



"summarize: state authorities 
dispatched emergency crews tuesday to 
survey the damage after an onslaught 
of severe weather in mississippi…"

T5 "six people hospitalized after 
a storm in attala county."



"translate English to German: That is good."

"cola sentence: The 
course is jumping well."

"summarize: state authorities 
dispatched emergency crews tuesday to 
survey the damage after an onslaught 
of severe weather in mississippi…"

"stsb sentence1: The rhino grazed 
on the grass. sentence2: A rhino 

is grazing in a field."
T5

"Das ist gut."

"not acceptable"

"six people hospitalized after 
a storm in attala county."

"3.8"



Source: http://jalammar.github.io/illustrated-transformer/ 

http://jalammar.github.io/illustrated-transformer/


== treaty of paris (1763)

the treaty of paris, also known as the treaty of 
1763, was signed on 10 february 1763 by the 
kingdoms of great britain, france and spain, with 
portugal in agreement, after great britain's victory 
over france and spain during the seven years' war.

the signing of the treaty formally ended the seven 
years' war, known as the french and indian war in 
the north american theatre,[1] and marked the 
beginning of an era of british dominance outside 
europe.[2] great britain and france each returned 
much of the territory that they had captured 
during the war, but great britain gained much of 
france's possessions in north america. 
additionally, great britain agreed to protect roman 
catholicism in the new world...

== wheelbarrow

a wheelbarrow is a small hand-propelled vehicle, 
usually with just one wheel, designed to be 
pushed and guided by a single person using two 
handles at the rear, or by a sail to push the 
ancient wheelbarrow by wind. the term 
"wheelbarrow" is made of two words: "wheel" and 
"barrow." "barrow" is a derivation of the old 
english "bearwe" which was a device used for 
carrying loads.

the wheelbarrow is designed to distribute the 
weight of its load between the wheel and the 
operator, so enabling the convenient carriage of 
heavier and bulkier loads than would be possible 
were the weight carried entirely by the operator. 
as such it is a second-class lever...

== lemon

the lemon, citrus limon (l.) osbeck, is a species of 
small evergreen tree in the flowering plant family 
rutaceae, native to south asia, primarily north 
eastern india.

the tree's ellipsoidal yellow fruit is used for 
culinary and non-culinary purposes throughout 
the world, primarily for its juice, which has both 
culinary and cleaning uses.[2] the pulp and rind 
(zest) are also used in cooking and baking. the 
juice of the lemon is about 5% to 6% citric acid, 
with a ph of around 2.2, giving it a sour taste. the 
distinctive sour taste of lemon juice makes it a 
key ingredient in drinks and foods such as 
lemonade and lemon meringue pie...
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== oklahoma city

oklahoma city (/oʊkləˌhoʊmə -/), often shortened 
to okc, is the capital and largest city of the u.s. 
state of oklahoma. the county seat of oklahoma 
county,[8] the city ranks 27th among united states 
cities in population. the population grew following 
the 2010 census, with the population estimated 
to have increased to 643,648 as of july 2017.[5] 
as of 2015, the oklahoma city metropolitan area 
had a population of 1,358,452,[9] and the 
oklahoma city-shawnee combined statistical area 
had a population of 1,459,758 residents,[9] 
making it oklahoma's largest metropolitan area.

oklahoma city's city limits extend into canadian,...
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== piano

the piano is an acoustic, stringed musical 
instrument invented in italy by bartolomeo 
cristofori around the year 1700 (the exact year is 
uncertain), in which the strings are struck by 
hammers. it is played using a keyboard,[1] which 
is a row of keys (small levers) that the performer 
presses down or strikes with the fingers and 
thumbs of both hands to cause the hammers to 
strike the strings.

the word piano is a shortened form of pianoforte, 
the italian term for the early 1700s versions of the 
instrument, which in turn derives from 
gravicembalo col piano e forte[2] and fortepiano. 
the italian musical terms piano and forte indicate 
"soft" and "loud" respectively,[3] in this context 
referring to the variations in volume ...

== running man (tv series)

running man was classified as an "urban action 
variety"; a genre of variety shows in an urban 
environment.[1] the mcs and guests were to 
complete missions at a landmark to win the 
race.[2] the show has since shifted to a more 
familiar reality-variety show concept focused on 
games. it has garnered attention as being the 
comeback program for yoo jae-suk, the main mc 
of the program, after leaving good sunday's 
family outing in february 2010.[3]

the show has become popular in other parts of 
asia, and has gained online popularity among 
hallyu fans, having been fansubbed into various 
languages, such as english, spanish, portuguese, 
french, italian, thai, vietnamese, chinese, ...
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== treaty of paris (1763)

the treaty of paris, also known as the treaty of 
1763, was signed on 10 february 1763 by the 
kingdoms of great britain, france and spain, with 
portugal in agreement, after great britain's victory 
over france and spain during the seven years' war.

the signing of the treaty formally ended the seven 
years' war, known as the french and indian war in 
the north american theatre,[1] and marked the 
beginning of an era of british dominance outside 
europe.[2] great britain and france each returned 
much of the territory that they had captured 
during the war, but great britain gained much of 
france's possessions in north america. 
additionally, great britain agreed to protect roman 
catholicism in the new world...

== wheelbarrow

a wheelbarrow is a small hand-propelled vehicle, 
usually with just one wheel, designed to be 
pushed and guided by a single person using two 
handles at the rear, or by a sail to push the 
ancient wheelbarrow by wind. the term 
"wheelbarrow" is made of two words: "wheel" and 
"barrow." "barrow" is a derivation of the old 
english "bearwe" which was a device used for 
carrying loads.

the wheelbarrow is designed to distribute the 
weight of its load between the wheel and the 
operator, so enabling the convenient carriage of 
heavier and bulkier loads than would be possible 
were the weight carried entirely by the operator. 
as such it is a second-class lever...

== lemon

the lemon, citrus limon (l.) osbeck, is a species of 
small evergreen tree in the flowering plant family 
rutaceae, native to south asia, primarily north 
eastern india.

the tree's ellipsoidal yellow fruit is used for 
culinary and non-culinary purposes throughout 
the world, primarily for its juice, which has both 
culinary and cleaning uses.[2] the pulp and rind 
(zest) are also used in cooking and baking. the 
juice of the lemon is about 5% to 6% citric acid, 
with a ph of around 2.2, giving it a sour taste. the 
distinctive sour taste of lemon juice makes it a 
key ingredient in drinks and foods such as 
lemonade and lemon meringue pie...
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distinctive sour taste of lemon juice makes it a 
key ingredient in drinks and foods such as 
lemonade and lemon meringue pie...

== oklahoma city

oklahoma city (/oʊkləˌhoʊmə -/), often shortened 
to okc, is the capital and largest city of the u.s. 
state of oklahoma. the county seat of oklahoma 
county,[8] the city ranks 27th among united states 
cities in population. the population grew following 
the 2010 census, with the population estimated 
to have increased to 643,648 as of july 2017.[5] 
as of 2015, the oklahoma city metropolitan area 
had a population of 1,358,452,[9] and the 
oklahoma city-shawnee combined statistical area 
had a population of 1,459,758 residents,[9] 
making it oklahoma's largest metropolitan area.

oklahoma city's city limits extend into canadian,...

== treaty of paris (1763)

the treaty of paris, also known as the treaty of 
1763, was signed on 10 february 1763 by the 
kingdoms of great britain, france and spain, with 
portugal in agreement, after great britain's victory 
over france and spain during the seven years' war.

the signing of the treaty formally ended the seven 
years' war, known as the french and indian war in 
the north american theatre,[1] and marked the 
beginning of an era of british dominance outside 
europe.[2] great britain and france each returned 
much of the territory that they had captured 
during the war, but great britain gained much of 
france's possessions in north america. 
additionally, great britain agreed to protect roman 
catholicism in the new world...

== piano

the piano is an acoustic, stringed musical 
instrument invented in italy by bartolomeo 
cristofori around the year 1700 (the exact year is 
uncertain), in which the strings are struck by 
hammers. it is played using a keyboard,[1] which 
is a row of keys (small levers) that the performer 
presses down or strikes with the fingers and 
thumbs of both hands to cause the hammers to 
strike the strings.

the word piano is a shortened form of pianoforte, 
the italian term for the early 1700s versions of the 
instrument, which in turn derives from 
gravicembalo col piano e forte[2] and fortepiano. 
the italian musical terms piano and forte indicate 
"soft" and "loud" respectively,[3] in this context 
referring to the variations in volume ...

== running man (tv series)

running man was classified as an "urban action 
variety"; a genre of variety shows in an urban 
environment.[1] the mcs and guests were to 
complete missions at a landmark to win the 
race.[2] the show has since shifted to a more 
familiar reality-variety show concept focused on 
games. it has garnered attention as being the 
comeback program for yoo jae-suk, the main mc 
of the program, after leaving good sunday's 
family outing in february 2010.[3]

the show has become popular in other parts of 
asia, and has gained online popularity among 
hallyu fans, having been fansubbed into various 
languages, such as english, spanish, portuguese, 
french, italian, thai, vietnamese, chinese, ...

== wheelbarrow

a wheelbarrow is a small hand-propelled vehicle, 
usually with just one wheel, designed to be 
pushed and guided by a single person using two 
handles at the rear, or by a sail to push the 
ancient wheelbarrow by wind. the term 
"wheelbarrow" is made of two words: "wheel" and 
"barrow." "barrow" is a derivation of the old 
english "bearwe" which was a device used for 
carrying loads.

the wheelbarrow is designed to distribute the 
weight of its load between the wheel and the 
operator, so enabling the convenient carriage of 
heavier and bulkier loads than would be possible 
were the weight carried entirely by the operator. 
as such it is a second-class lever...
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the lemon, citrus limon (l.) osbeck, is a species of 
small evergreen tree in the flowering plant family 
rutaceae, native to south asia, primarily north 
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culinary and cleaning uses.[2] the pulp and rind 
(zest) are also used in cooking and baking. the 
juice of the lemon is about 5% to 6% citric acid, 
with a ph of around 2.2, giving it a sour taste. the 
distinctive sour taste of lemon juice makes it a 
key ingredient in drinks and foods such as 
lemonade and lemon meringue pie...
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to okc, is the capital and largest city of the u.s. 
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county,[8] the city ranks 27th among united states 
cities in population. the population grew following 
the 2010 census, with the population estimated 
to have increased to 643,648 as of july 2017.[5] 
as of 2015, the oklahoma city metropolitan area 
had a population of 1,358,452,[9] and the 
oklahoma city-shawnee combined statistical area 
had a population of 1,459,758 residents,[9] 
making it oklahoma's largest metropolitan area.

oklahoma city's city limits extend into canadian,...

== treaty of paris (1763)

the treaty of paris, also known as the treaty of 
1763, was signed on 10 february 1763 by the 
kingdoms of great britain, france and spain, with 
portugal in agreement, after great britain's victory 
over france and spain during the seven years' war.

the signing of the treaty formally ended the seven 
years' war, known as the french and indian war in 
the north american theatre,[1] and marked the 
beginning of an era of british dominance outside 
europe.[2] great britain and france each returned 
much of the territory that they had captured 
during the war, but great britain gained much of 
france's possessions in north america. 
additionally, great britain agreed to protect roman 
catholicism in the new world...









1983 1988 1991

MIDI 
specification 

created

MIDI file 
format 
defined

General MIDI 
mapping 
defined

1993

MP3 
format 

released

1985

America 
Online 

Founded

1994

USB 
specification 

created

1999

Initial 
release of 
Napster



“Prediction: The cost for 
128 kilobytes of memory 
will fall below U$100 in 
the near future.“

Creative Computing magazine
December 1981, page 6 
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Lakh
MIDI

Dataset

http://colinraffel.com/projects/lmd/      http://bit.ly/lmd-tutorial 

https://colinraffel.com/projects/lmd/
http://bit.ly/lmd-tutorial


NES 
MIDI Events Transformer-XL

[Dai+ 2019]

NO_NOTEON_13, DT_732, NO_NOTEOFF, DT_2197, 
P1_NOTEON_76, DT_2, P1_NOTEON_70, DT_1463, 
P2_NOTEON_87, DT_1, P2_NOTEOFF, DT_148,

…
P1_NOTEON_61, DT_41, P2_NOTEON_85, DT_26, 
TR_NOTEON_39, DT_2, TR_NOTEON_43, DT_23, 
NO_NOTEON_9, DT_646, NO_NOTEON_13, DT_733

Slide from Chris Donahue
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 NES-MDB
(Donahue+ 2018)

46 hours

Lakh MIDI Dataset
9000+ hours



Slide from Chris Donahue

P1 P2 TR NO

Goal: Pre-train on Lakh MIDI dataset, fine-tune on NES-MDB





“Improving Automatic Jazz Melody Generation by Transfer Learning Techniques”, Hung et al. 2019



“Learning Music Helps You Read: Using Transfer to Study Linguistic Structure in Language Models”, Papadimitriou & Jurafsky, 2020



“Transfer Learning for Music Classification and 
Regression Tasks”, Choi et al. 2017

“Transfer Learning in MIR: Sharing Learned Latent 
Representations for Music Audio Classification and 

Similarity”, Hamel et al. 2013



“Exploring the Limits of Transfer Learning with a Unified Text-to-Text Transformer”, Raffel, Shazeer, 
Roberts, Lee et al. 2019

“Learning-Based Methods for Comparing Sequences, with Applications to Audio-to-MIDI Alignment 
and Matching”, Raffel 2016

“LakhNES: Improving multi-instrumental music generation with cross-domain pre-training”, 
Donahue et al. 2019

“Improving Automatic Jazz Melody Generation by Transfer Learning Techniques”, Hung et al. 2019

“Learning Music Helps You Read: Using Transfer to Study Linguistic Structure in Language Models”, 
Papadimitriou & Jurafsky, 2020

“Transfer Learning for Music Classification and Regression Tasks”, Choi et al. 2017

“Transfer Learning in MIR: Sharing Learned Latent Representations for Music Audio Classification 
and Similarity”, Hamel et al. 2013

Thanks! Questions?


