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1.1 Music21 37| X &] &7

e 1.1 Music21 7| X] 2] A7}
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http://web.mit.edu/music21/
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1.2. Music 21 3A3AAA A A

oMusic 21 73 M A

e music 21 A X]
e pip install music21

o 5X1%] ot % 17| A] M%)
o #ixml &} X 7} opd @ A X] ok ¥ £ 0]2-5}17] & 5to] MusicScore T 7| A| S T2 & HIobA]

MR G

e https://musescore.org of|A] FreeDownload ==
e MuseScore-3.5.2.3.. msi A}



1.3. Music21 2R 7|
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import numpy as np
from music21 import *  #pip install music21

#xml et E 7} ofd @ M X] ot ¥ & 0]-8517] 2510 MusicScore T 7] X & Tz = & HHopA] A
x| 5heY,

# https://musescore.org °J|A] FreeDownload

# MuseScore-3.5.2.3.. msi AJ38

# path 237 gl oF A3y

us=environment.UserSettings()

us["musescoreDirectPNGPath"]=r"C:\Program Files\MuseScore 3\bin\MuseScore3.exe"
us["musicxmlPath™]=r"C:\Program Files\MuseScore 3\bin\MuseScore3.exe"

s=converter.parse("tinynotation: 3/4 c4 d8 f g16 a g f#") #<music21.stream.Part
Ox21cacfd32c8>

s.show('midi’, fp=*sample.mid’) #-2- oA & sample.mid2 A&}
s.show() #Q Aoty =

O CHAl 7

HRE L EELERES

« OF 2= Hy

Music21 Fragment

B
=]
il

p=converter.parse("tinynotation: 3/4 c4 d8 f g16 a g f#") #<music21.stream.Part Ox21cacfd3cc8>
for nin list(p.flat.notes) : #=E ==
print("Note: {}{} {:0.1f}".format(n.pitch.name, n.pitch.octave, n.duration.quarterLength))
#Note: C4 1.0
#Note: D4 0.5
#Note: F4 0.5
#Note: G4 0.2
#Note: A4 0.2
#Note: G4 0.2
#Note: F#4 0.2

E====n=



1.4. tinyNotation
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from music21 import * J -
_ _ 3 I3 I 3 v -
c= converter.parse(*"""tinynotation: 4/4 v -
CADEF GABc defg abr2
C4 CAD DEEFFG GA ABBccddeeffggaabbr2 !
") ) —
c.show() (e I | | e —
g 4 4 4 = 3 = . M |
5 = v * Ly
c4 D E F G d f g i b
c= converter.parse("""tinynotation: 4/4 . e | . A .'I f
C4DEF GABc >} —— 1 &=
C4 CAD DEEFFGGAABBccC D E F G A B
")
c.show()
) ) 0 : I | P T TL 2
c= converter.parse(*"""tinynotation: 4/4 ! ' p - — .F ] : I ' - 2
cddefgabrs cadefgabrd ! '
c4d c4d de ef fggaabbrd R4 c4 c4d de ef fg gaab b
r4 R4
")
c.show() A - £
b—— g —r—r— =
J & ! '
cd d c f d' ¢ i’ g a b
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1.4. tinyNotation(cont.)

c= converter.parse("""'tinynotation: 4/4 # _,i ;; J J—-Fa—r J,":f !ﬁ‘ r rJEi
cld2 e2f2 g4 a4 b2c'4d8e8 f2 g'4a8hb'1l6 c'1l6 v
cl cld2 d2e2 e2f2 f2g4 g4 a4 a4 b2 b2c4 c'4d8 d8e8 e8 f2 2
g'4 g'4a8 a8h'16_b'16 c"16_c"16 "
...... 0 . o e—pr t L£F

) @ i

el wy [ = I 1

c.show() cl dz e2 f2 s a4 b2 cd d'8 '8 2 gd a'% b'loc"le




1.4. tinyNotation(cont.)

Here’s a bunch of quarter notes in 4/4:

Notice that the last “c” is lowercase, while the
rest of the notes are uppercase. Case determines
octave: “C” = the ¢ in bass clef (C3) while “c” =
middle C (C4). Here are some other octaves:

vibim® fianbat.ac. Ry
Here's a bunch of quarter notes in 4/4:

= = converter.parse( )
s.show()

Notice that the last “c” is lowercase, while the rest of the notes are uppercase.
in bass clef (C3) while “c” = middle C (C4). Here are some other octaves:

= = converter.parse( )
s.show()
>
j}: ii I
=
= = converter.parse( )
s.show()
/ -

(gS=s=— @



s = converter.parse( ]
s.show()

2% 2 i

1.4. tinyNotation(cont.)

And, yes, CCC is the C below CC, and ¢’ is the c

above ¢”. Remember when you use higher notes to Periods signify dots, “r" is for a rest, and “~" indicates a tie:
make sure to enclose your string in double quotes, not

. s = converter.parse( )]
Slngle quotes. s.show()

Typing all those “4”s for each of the quarter notes got
tedious, so if the number for a duration is omitted,

) , . . -
then the next note uses the previous note’s duration: 5 L oy
-0 < ———
L

Periods signify dots, “r” is for a rest, and “~” indicates
a tie: Sharps, flats, and, if desired for clarity, naturals are indicated with #, - (not b) and, n, respectively:

s = converter.parse( )

s.show()
Sharps, flats, and, if desired for clarity, naturals are 0
indicated with #, - (not b) and, n, respectively: G ; = I}-'L x'il q-'t u T q-'t =

A lyric syllable is specified by appending it after the note with an underscore:

s = converter.parse( I
s.show()

A lyric syllable is specified by appending it after the

note with an underscore: "

LASS

Dee



1.4. tinyNotation(cont.)

And, finally, triplets are possible by enclosing the triplet
notes in curly brackets along with a special trip prefix:

Okay — so what if you want to do something more complex?

Apply an id to a note with the “=" tag, and then make
changes to it using music21:

And that’s how I use TinyNotation, about 90% of the time.
But when I need to, I can make something more complex...

yikim@hanbat.ac.Ry

And, finally, triplets are possible by enclosing the triplet notes in curl

s = converter.parse(
s.show()

o |

Okay - so what if you want to do something more complex? Apply an
changes to it using music21:

s = converter.parse( 3
n = s.recurse().getElementById( 3
ch = chord.Chord{ }

ch.style.color =
n.activeSite.replace(n, ch)
s.show()

(S URPTT.

And that's how | use TinyNotation, about 90% of the time. But when |
complex... ‘




1.4. tinyNotation(cont.)
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c=converter.parse("tinynotation: 4/4 g8 e8 e4 f8 d8 d4 c8 d8 e8 f8

08 g8 g4 98 e8 e8 e8

f8 d8 d4 c8 €8 g8 g8 e8 €8 e4")

c.show('midi',fp="L-tt| Ok.mid")

c.show()

c=converter.parse(

gdge8f8gdaag2

"""tinynotation: 4/4

gdc'e d8c8d.2r4

ed4edddc'd8c8adad g4gge8d8c.2r4

didec d4deg

ede'ddcd8c8

")
c.show('midi',fp="21!
c.show()

Musescore TF OFC|S+3=7|
Format > TS 7| 3= 74| H |

CHLHET| 40}

Music21

Music2 |
gdc'e d8c8d.2r4 L SEO[ L o
" J—%—ll:lmld 0 /- 1 pr—— 1 — | | T— P = - rem |
a4 a4 gdgge8d8c.2r4 brte o ) 4 |4 4 4 —— N I A 38
[ = ! —
g4 Sgd4 Dle8 M3 Sgd clad4 chad Sg2 Zg4  Tc4 Ole4 dld8=c8 dld.2 m4
ko %.mid') LN
e
O » - T | | — 1 1 | 1
@ MuseScore 3: tmpaudagsoc @& i B F WMP —— ’ = ¢ . — 11—
o : ' ! e s
TEE HEE 270 F7HY Fomat EA(Q EH12E LEEEH) Oled Ole'd dld4 dld4 Zc4 Hd8=c8itad 2Clad  Sg4 Sgd4 g4 Dle8dld8 Tc2 md
g g g
B ® & « ~ |[lom - | H0|X E7| - Q W » o
-l
~ - |
PRI (# 0 b fol0 23 0 : e e e

N-3 b D1 1o

ZHH E
2HE tmpBud3g59q* X
AddPal.. | | 4 :
| @ F7hAE o uE2| x|
(=] =
el = =
» z3 o DICHEH LS| (4 2] ot
> ouxE ) ZE ELO DPRSHOY G LEET| 37t
rOBEAE HIYG B LEeT| AL

» OfE[22§0[Hd

o

T T .
e e e ——— —— ————— ——— — - ——

L J [ J — & [ J [ J o !

dlda d&lda Oled Tcd dld4 dlide Oleds g4 Egd4 Tc4 Oled dld8=c8 dld2 md
n | | t } }
& [ ¢ ¢ | £ rd o |d & o« 0
AN I L 1 | | - | - i | - - - - I | i |
o o T 1 — L i =

Ole'4 Ole'd dld4 dld4 Tc4 did8=c'8ctad clad Zg4 g4 Zgd Ole8dldd Tc2 md"


http://www.wins.or.kr/DataPool/Board/9xxxx/965xx/96585/고향의봄.mid
http://www.wins.or.kr/DataPool/Board/9xxxx/965xx/96585/nabiya.mid
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2. DNN Model -3)o}x= AF7]

e DNN(deep Neural Network) Model -1 o} = H 47|
e Packages A7}
L AF9m 27 o E Hlo|E &H[5H
Dataset A /d N -
DNN Ecli:'].g ;UE—)] ;Itfs?/l/z\i%wfﬁE;ifc;rf/cvé\d/agtlcﬂijéil&1 1lutAPs&feature=youtu.be

d
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https://www.youtube.com/watch?v=i6z11lutAPs&feature=youtu.be

2. DNN Model -3} o} 5 A 57| (cont.)
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e Packages

Import numpy as np

from music21 import *

import tensorflow.keras as keras

from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense
from Kkeras.utils import np_utils

from music21 import *

import json

TIME_STEP=5

1. glo] el & ] 5}7]

ol
g4 g4 e818 g4 a4 a4 g2 g4cdedd8c8d.2r4
ed4edd4d4c4d8c8adad g4gd4gd4e8d8c.2rd
d4ddedcd dddded gl gdc'dedd8c8d.2r4
ed4edd4d4c4d8c8adad g4g494e8d8c.2r4”

....................................................................................................................................................................... Music2 I
o
h | |
{ | — — } | — . |
. . —— o i | — = —]
Sp4 Sgd Ole8IHEE ¢ ctad 2tad Hg2 Sed T4 Oled dd8xc8 did2 rmd

L

i

[T

|
| — 1
' i

1
') + t f . =
Ole'4 DOle'4 dld4 dld4 Tc4 dld8Tc'8ctad 2Clad L4 Spg4 Sg4 Ole8dild8 Tc2 14

N
I
-

| 108
L 108
L 100

° -
A F e e o |
G == ———————— 1 et
U - -

didd did4 Oled =od did4 2ild4 Oled Zpd Zo4 T4 Ole'd dd8%=c'8 dld2 4

'l | | 4 |
-5 1 | ] | | 1 | 1
7 = F | | I | | — I | F |
[ 1 I | 1 | | | _— - =) | I I ] [ - |
Y 1 L | 1 | - - | # 1% L bt = I 1 1 |
U + + T L d.

Ole'4 Oled 2ld4 2ld4 Tc4 dld8Tc'8clad ZClad Zed4 Zg4 Sg4 Olesdld8 Tc2 md”



2. DNN Model -3} o} 5 A 57| (cont.)
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# 2. dataset A

# ol 2 BE] 5158 o o] E] XoF 2fl Y KA
dataset,n2i=seq2dataset(1L 2] &)
i2n={n2i[n]:n for n in n2i.keys()} #index to nate codeAtA

open('n2i.json’,'w').write(json.dumps(n2i))  #save n2i
#n2i = json.loads(open('n2i.json’).read()) #load n2i

# dataset :

# oldA JC SAFE

# [[1515121315 0] g4 g4 e8 f8 g4 a4
# [15121315 0 Q] g4 e8f8 g4 ad a4
# ..

# [15151512 9 3] g4 g4 g4 e8d8c.2
# [151512 9 317]] g4 g4e8d8c.2rd

#n2i: {ad4" 0, "c'4™ 1,"c'8": 2,'c.2" 3,'c4" 4,"d.2": 5, "d'4": 6, "d'8": 7,'d4" 8,'d8" 9, "e'4": 10,

'e4": 11, 'e8' 12, 'f8" 13,'g2": 14, 'g4": 15, 'r4" 16, 'r4™: 17}

X=dataset[:, TIME_STEP] #02 (57,5)

Y=dataset[:, TIME_STEP] #%2 (57)

no_of vocaburary=len(n2i.keys()) #2719 &~ 18
X=X/float(no_of vocaburary) #43Hd X (57,5)

Y _ohe=np_utils.to_categorical( #one_hot_encoding of Y (57,18)

Y,num_classes=no_of vocaburary)

def seq2dataset(seq) :
#2012 . seq, UESHZE
#Z2 . dataset, =3 sample & &
# n2i, =A T EALS : note code to index

#seq:"g4 g4 e8f8gdadadg2.."

#=>['g4', 'g4', 'e8', 'f8', 'g4', 'ad', 'ad', 'g2',...]

song=[]

for s in seq.split(* ):

s=s.strip()
if s'="": song.append(s)

vocaburary=sorted(set(song)) #['ad', "c'4", "c'8", 'c.2',...]

n2i={n:i for i,n in enumerate(vocaburary)} #{'a4" 0, "c'4™: 1,"c'8": 2, ..}

song_decoded=[n2i[n] for n in song] #[15, 15, 12, 13, 15, 0, 0, 14,
15,...,, 9, 3, 17]

#[15, 15, 12, 13, 15, 0, 0, 14, 15, 1, 10, 7, 2, 5, 16, 10, 10, 6,6, 1, 7, 2,0, O,
15, 15, 15, 12,9, 3, 16, 8, 8, 11, 4, 8, 8, 11, 15, 15, 1, 10, 7, 2, 5, 16, 10, 10, 6,
6,1,7,2,0,0,15,15,15,12,9, 3, 17]

dataset=[]

for i in np.arange(TIME_STEP,len(song_decoded)) :

dataset.append(song_decoded[i-TIME_STEP:i+1])
dataset=np.array(dataset)

return dataset,n2i

ASNZY SYARE- N Y2
https://www.youtube.com/watch?v=i6z11lutAPs&feature=youtu.be
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2. DNN Model -3} o} 5 A 57| (cont.)
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#3. O] 7

model = Sequential(name=“DNN_MUSIC SONG”)
model.add(Dense(128, input_dim=5STEP, activation="relu’))
model.add(Dense(128, activation="relu’))
model.add(Dense(no_of vocaburary, activation='softmax’))
model.summary()

Dataset

Yo, Y1, V17

Dense(18,128)

Yo, Y1, Y127

Dense(128,128)

Yo, Y1, Y127

Dense(128,5)

X0, X1,y o) X4

Dense(128,5)

(128 +1) * 18 = 2311

(128 4+ 1) * 128 = 16512

(5+1) %128 = 768

—— X : 45 H0lH

— 7 0ZX|

—— X : 4500l

loss
optimizer 0

\
evaluate

—> accuracy : 9=

Model: “DNN_MUSIC21_SONG"

Layer (type) Output Shape Param #
dense (Dense) (None, 128) 768
dense_1 (Dense) (None, 128) 16512
dense_2 (Dense) (None, 18) 2322

Total params: 19,602
Trainable params: 19,602
Non-trainable params: 0

MBNZY SYARE- N2
https://www.youtube.com/watch?v=i6z11lutAPs&feature=youtu.be
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2. DNN Model -3} o} 5 A 57| (cont.)

#3. 2Ho] 1A Model: “DNN_MUSIC21_SONG"

Layer (type) Output Shape Param #

model = Sequential(name=“DNN_MUSIC SONG”)
model.add(Dense(128, input_dim=TIME_STEP, activation="relu")) dense (Dense) (None, 128) 768
model.add(Dense(128, activation="relu’))

model.add(Dense(no_of vocaburary, activation='softmax’))
model.summary() dense_2 (Dense) (None, 18) 2322

dense_1 (Dense) (None, 128) 16512

Total params: 19,602
Aub A& Trainab_le params: 19,602
8 o 270 Non-trainable params: 0

#4.

.

model.compile(loss='categorical_crossentropy', optimizer="adam’,
metrics=['accuracy'])

9064 - accuracy: 0.0175 val_loss: 2. aBd: va | _accuracy: 0.0526
- - accuracy. 00526 - wal_loss: 2,873 val_accuracy: 0,1228
#5. B SFSA7]7]
— accurac 0,122 2. 00877 val _acc o 01754
hist=model.fit(>X, Y ohe, epochs=500, batch_size=60, verbose=2, , sz 2.8577 - accuracy: 0.1754 - val_loss: 2.8427 - val_accuracy: 0.1930
validation_data=(X,Y _ohe))

model.save('model’) #stS5E R AX A}

iz ar

accuracy. 0, 9875 val _loss: 0,0373 - val_accuracy: 0.!

HEUEY SELAR- ML ZE

B accuracy: 0,932 Wl oss: 0.0372 - wval_accuracy: 0.f
https://www.youtube.com/watch?v=i6z11lutAPs&feature=youtu.be . w= I - 4 w=
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2. DNN Model -3} o} 5 A 57| (cont.)
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#6. St A 7|

model = keras.models.load_model("model")#4] 7=l @& 2t ALE

#5rHA 9] |oss3} accuracy2] W3} o] 2 A ST
import matplotlib.pyplot as plt

fig, loss_ax = plt.subplots()

acc_ax = loss_ax.twinx()

loss_ax.plot(hist.history['loss], 'y, label="train loss")
loss_ax.plot(hist.history['val lossT], 'r', label="val loss")
loss_ax.set_xlabel('epoch’)

loss_ax.set_ylabel('loss")

loss_ax.legend(loc="upper left’)

acc_ax.plot(hist.history['accuracy'], ‘b, label="train acc')
acc_ax.plot(hist.history['val _accuracy'], 'g', label="val acc)
acc_ax.set_ylabel(‘accuracy’)

acc_ax.legend(loc="upper right’)

plt.show()

loss

3.0 1 L
train loss train acc 1.0
—— val loss —— val acc
2.5
- 0.8
2.0
- 0.6
1.5
- 0.4
1.0 1
- 0.2
0.5 1
0.0 - 0.0
T T T T T T
0 100 200 300 400 500

epoch

aCcuracy
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2. DNN Model -3} o}= A57](cont.)

#7. 3l

cf>

90| 4515l

scores = model.evaluate(X,Y _ohe) #Score accuracy: 98.25%
print("\nScore %s: %.2f%%".format(model.metrics_names[1], scores[1]*100))

[ 00 ':I E

Score accuracys 99,25

#8 222 212 5}0] &2 o] 55}7]

seq_out = ['g4','g4','e8','f8''gd’]  #52 9] A]AF 5(TIME_STEP)7l| ,seed’} Z Q
pred_count = len(X) #Z2 of| & 7] A 9]

#oh AR} O SAMO R BE ol E AT

pred_out = model.predict(X) # 2= X ti$t Y_ohe3 Al
for i in range(pred_count): # B = o =9 L
idx = np.argmax(pred_out[i])  # one-hot Q1T & 2l
seq_out.append(i2n[idx]) # seq_outo]] &% in
print("one step prediction : ", seq_out) #9]| &% oF ¥ &=
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2. DNN Model -3} o} 5 A 57| (cont.)

# A 2 oF 24 7|92 g 5ol AA A EE o=
seq_in =['g4','g4','e8''18''¢4’] #U™ %|7|3}, A|AF2 |5t 5(TIME_STEP)7l €0 & A]%t
seq_out =seq_in #= ok d x7|35}
seg_in = [n2i[it] / float(no_of vocaburary) for it in seq_in]
# S7(RE)2 QA Agko 2 Weks} 1 g8t

# 0= ot o] 23 At = A4k
for i in range(pred_count):

sample_in = np.array(seq_in) #57}<=-2] Q1= A [0.8,0.8,0.6,0.7,0.8] (5,)

sample_in = np.reshape( - . =T :.. : -':.i.- !

sample_in, (1, TIME_STEP)) #[[0.8, 0.8, 0.6, 0.7, 0.8]] (1,5) ad' . ad' “,4 gl
pred_out = model.predict(sample_in) # [[0.9,0.3,..]] (1,18) 1 g 1 'jfl.ll;i':d.l. E'J’ .14_14 I,'“'l
idx = np.argmax(pred_out) #0 gd”, ‘e, 'dB', 'c.2', ‘rd"']
seg_out.append(i2n[idx]) # ['g4', 'g4', 'e8', 'f8', 'g4', 'ad"]
seqg_in.append( #[0.8, 0.8, 0.6, 0.7, 0.8, 0.0] (6,)

idx / float(no_of_vocaburary)) O hl
seq_in.pop(0) #[0.8,0.6,0.7,0.8,0.0] (5, .: a:::i;l%

print(“full song prediction : ", seq_out) #oSstold S C &

converter.parse("tinynotation: 4/4 "+''.join(seq_out)).show()  #0]| =3k ot

converter.parse("'tinynotation: 4/4 "+''.join(seq_out)).show('midi’) #°]|


http://www.wins.or.kr/DataPool/Board/9xxxx/965xx/96585/고향의봄.mid
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