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It is a purpose to generate music using deep learning which is one of Al techniques. In this
research, development was done in python environment using Visual Studio. Tensorflow was
used as the Al library. The five input songs are divided into melodies and accompaniments,
and the accompaniment is trained as teacher data and the melodies as labels. After that, the
randomized accompaniment is input to the model and the output melody and accompaniment
are output to a MIDI file. In conclusion, we were able to make music, but it was not accurate
and we had to think about improving accuracy. Probably due to lack of teacher data and input

data.

Key words : Al, deep learning, Tensorflow
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[[69.0000000000 65.0000000000 62.0000000000 60.0000000000 46.0000000000
55.0000000000 58.0000000000 62.0000000000 65.0000000000 51.0000000000
38.0000000000 64.0000000000 60.0000000000 57.0000000000 53.0000000000
57.0000000000 60.0000000000 53.0000000000 38.0000000000 64.0000000000]
[57.0000000000 62.0000000000 58.0000000000 65.0000000000 43.0000000000
64.0000000000 60.0000000000 57.0000000000 55.0000000000 41.0000000000
60.0000000000 64.0000000000 57.0000000000 41.0000000000 55.0000000000
62.0000000000 53.0000000000 58.0000000000 57.0000000000 48.0000000000 ]
[71.0000000000 55.0000000000 62.0000000000 64.0000000000 71.0000000000
55.0000000000 62.0000000000 64.0000000000 71.0000000000 55.0000000000
62.0000000000 64.0000000000 69.0000000000 55.0000000000 60.0000000000
64.0000000000 69.0000000000 55.0000000000 60.0000000000 64.0000000000 ]
[69.0000000000 55.0000000000 60.0000000000 64.0000000000 64.0000000000
48.0000000000 55.0000000000 57.0000000000 64.0000000000 48.0000000000
55.0000000000 57.0000000000 64.0000000000 48.0000000000 55.0000000000
57.0000000000 64.0000000000 48.0000000000 55.0000000000 57.0000000000]
[55.0000000000 71.0000000000 59.0000000000 62.0000000000 74.0000000000
55.0000000000 79.0000000000 62.0000000000 59.0000000000 74.0000000000
50.0000000000 72.0000000000 57.0000000000 54.0000000000 69.0000000000
50.0000000000 54.0000000000 57.0000000000 67.0000000000 55.0000000000]
[71.0000000000 62.0000000000 59.0000000000 55.0000000000 74.0000000000
59.0000000000 62.0000000000 79.0000000000 52.0000000000 71.0000000000
55.0000000000 59.0000000000 69.0000000000 67.0000000000 52.0000000000
55.0000000000 59.0000000000 64.0000000000 48.0000000000 52.0000000000]
[76.0000000000 82.0000000000 76.0000000000 82.0000000000 76.0000000000
79.0000000000 72.0000000000 76.0000000000 70.0000000000 74.0000000000
71.0000000000 76.0000000000 69.0000000000 74.0000000000 71.0000000000
76.0000000000 74.0000000000 79.0000000000 71.0000000000 76.0000000000]
[69.0000000000 79.0000000000 71.0000000000 76.0000000000 72.0000000000
76.0000000000 70.0000000000 74.0000000000 72.0000000000 76.0000000000
91.0000000000 94.0000000000 91.0000000000 94.0000000000 88.0000000000
91.0000000000 90.0000000000 93.0000000000 88.0000000000 91.0000000000]
[35.0000000000 35.0000000000 35.0000000000 30.0000000000 35.0000000000
30.0000000000 33.0000000000 33.0000000000 33.0000000000 33.0000000000
33.0000000000 33.0000000000 33.0000000000 33.0000000000 33.0000000000
33.0000000000 28.0000000000 33.0000000000 28.0000000000 33.0000000000]
[33.0000000000 33.0000000000 33.0000000000 33.0000000000 33.0000000000
33.0000000000 33.0000000000 33.0000000000 33.0000000000 28.0000000000
33.0000000000 28.0000000000 30.0000000000 30.0000000000 30.0000000000
30.0000000000 30.0000000000 30.0000000000 30.0000000000 30.00000000001
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[[62.0000000000 64.0000000000 64.0000000000 64.0000000000 63.0000000000
63.0000000000 64.0000000000 64.0000000000 62.0000000000 64.0000000000
64.0000000000 64.0000000000 63.0000000000 63.0000000000 64.0000000000
64.0000000000 62.0000000000 64.0000000000 64.0000000000 64.0000000000]
[63.0000000000 63.0000000000 64.0000000000 64.0000000000 62.0000000000
64.0000000000 64.0000000000 64.0000000000 63.0000000000 63.0000000000
64.0000000000 64.0000000000 62.0000000000 64.0000000000 64.0000000000
64.0000000000 63.0000000000 63.0000000000 64.0000000000 64.0000000000]
[64.0000000000 54.0000000000 68.0000000000 69.0000000000 42.0000000000
54.0000000000 64.0000000000 69.0000000000 42.0000000000 64.0000000000
54.0000000000 61.0000000000 69.0000000000 42.0000000000 67.0000000000
61.0000000000 54.0000000000 69.0000000000 64.0000000000 42.0000000000]
[54.0000000000 64.0000000000 69.0000000000 42.0000000000 64.0000000000
54.0000000000 67.0000000000 69.0000000000 42.0000000000 64.0000000000
54.0000000000 60.0000000000 69.0000000000 42.0000000000 63.0000000000
54.0000000000 67.0000000000 69.0000000000 42.0000000000 54.0000000000 ]
[60.0000000000 60.0000000000 55.0000000000 60.0000000000 60.0000000000
48.0000000000 60.0000000000 60.0000000000 55.0000000000 60.0000000000
60.0000000000 48.0000000000 60.0000000000 60.0000000000 55.0000000000
60.0000000000 60.0000000000 48.0000000000 60.0000000000 60.0000000000]
[55.0000000000 60.0000000000 60.0000000000 48.0000000000 60.0000000000
60.0000000000 55.0000000000 60.0000000000 60.0000000000 48.0000000000
60.0000000000 60.0000000000 55.0000000000 60.0000000000 60.0000000000
48.0000000000 60.0000000000 60.0000000000 55.0000000000 60.0000000000]
[51.0000000000 51.0000000000 51.0000000000 51.0000000000 51.0000000000
37.0000000000 51.0000000000 51.0000000000 51.0000000000 51.0000000000
51.0000000000 51.0000000000 37.0000000000 51.0000000000 51.0000000000
51.0000000000 51.0000000000 51.0000000000 51.0000000000 37.0000000000]
[51.0000000000 51.0000000000 51.0000000000 51.0000000000 51.0000000000
51.0000000000 37.0000000000 51.0000000000 51.0000000000 51.0000000000
51.0000000000 51.0000000000 51.0000000000 37.0000000000 51.0000000000
51.0000000000 51.0000000000 51.0000000000 49.0000000000 49.0000000000]
[51.0000000000 35.0000000000 51.0000000000 35.0000000000 51.0000000000
41.0000000000 35.0000000000 54.0000000000 51.0000000000 49.0000000000
35.0000000000 54.0000000000 54.0000000000 54.0000000000 54.0000000000
51.0000000000 35.0000000000 54.0000000000 54.0000000000 54.0000000000 ]
[54.0000000000 51.0000000000 42.0000000000 35.0000000000 54.0000000000
42.0000000000 54.0000000000 46.0000000000 54.0000000000 54.0000000000
51.0000000000 42.0000000000 35.0000000000 54.0000000000 54.0000000000
35.0000000000 54.0000000000 54.0000000000 51.0000000000 35.0000000000] ]
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main.p
import re
import tensorflow as tf
import numpy as np
import pretty midi
import sys
import random
import separate
import outp
import model sn
import models

main(args):

piano = [
melody = []
pnote [
mnote = [
data_fnl
data_fn2

data_fn3

‘original_metheny.
'jazzy034.mid'
'Dab_Rag.mid'
data_fn4 'The_Stranger.mid’
data_fn5 "ADA_3.mid'
data_in = 'midi/’ "hurusato.mid"’

o nni——r——

print("pianol melodyl")
pianol,melodyl,startl,endl,velocityl
print("piano2 melody2")
piano2,melody2,start2,end2,velocity2
print("piano3 melody3")
piano3,melody3,start3,end3,velocity3
print("piano4 melody4")
piano4,melody4,start4,end4,velocity4d
print("piano5 melody5")
piano5,melody5,start5,end5,velocity5

inm,s,e,v = separate.sepa(data_in)

mid"’

separate.
separate.

separate.

separate

separate.

separates(data_fnl)
separates(data_fn2)

separates(data_fn3)

.separates(data_fn4)

separates(data_fn5)

pnote pianol + piano2 + piano3 + piano4 + piano5
mnote = melodyl + melody2 + melody3 + melody4 + melody5

print("piano AA")
print(pnote)
print("")
print("melody A71")
print(mnote)
pr‘int(“ II)

rp = models.models(inm,mnote, pnote)
outp.output(rp,data_in,s,e,v)

if _name__ == '__main__'
import sys




import pretty midi
import random

def separates(data_fn):

midi_data = pretty_midi.PrettyMIDI(data_fn)
min = ©
max 0
for instrument in midi_data.instruments:
if instrument.is _drum ==
if max < len(instrument.notes):
Melody = instrument
max = len(instrument.notes)
elif instrument.is_drum ==
note = instrument.notes
hik = ©
long = 5
if len(note) < 5:
long = ©
for x in range(long):
hik += abs(note[x].pitch - note[x+1].pitch)
if min <= hik and len(note) > 39:
Piano = instrument
min = hik

notesl = Melody.notes
notes2 = Piano.notes

[

[
[
[
[
X

(0]

S

in range(20,60):
if x == 40:

.append(notes2[x].pitch)
.append(notesli[x].pitch)
.append(notesl .start)
.append(notesi[x].end)
.append(notesi[x].velocity)

<MD®Dwn3T MD®Wn3T

.append(notes2[x].pitch)
.append(notesl[x].pitch)
.append(notesil .start)
.append(notesi[x].end)
.append(notesl[x].velocity)

<Mmw 3T

piano.append(p)
melody.append(m)
start.append(s)
end.append(e)

print(piano)
print(melody)
return piano,melody,start,end,v




sepa(data_fn):

midi_data = pretty_midi.PrettyMIDI(data_fn)
data = midi_data.instruments
notesl = data[@].notes

L | | ||
X mr—mrsr
e

-+
o
S5

range(20,40):
if x == 40:
melody = [m]
s]

start = [
end = [e]
m

=Rl
.append(notesi[x].pitch)
.append(notesl[x].start)
.append(notesi[x].end)
.append(notesi[x].velocity)

.append(notesi[x].pitch)
.append(notesl[x].start)
.append(notesl1[x].end)
.append(notesi[x].velocity)

melody.append(m)
start.append(s)
end.append(e)

print(melody)
return melody,start,end,v

models2.p
import tensorflow as tf
import numpy as np

input_layer( x ):
return x

hidden_layer( x, w, b ):
op_matmul = tf.matmul(x,w)

op_add = tf.add(op_matmul,b)
op_sigmoid = tf.sigmoid( op_add )
return op_sigmoid

output_layer( x, w, b ):
op_matmul = tf.matmul(x,w)
op_add = tf.add(op_matmul,b)
return op_add

models (inputl, teach,lavel):
np.set_printoptions(precision=10, suppress= ,floatmode="fixed")

sess = tf.Session()
\ 20
K 10




op_const_teacher = tf.constant(teach, tf.float32)

op_const_label = tf.constant(lavel, tf.float32)

op_var_W_h = tf.Variable( tf.random_normal( [N, K], stddev=0.1

op_var B _h = tf.Variable( tf.random _normal( [1, K], stddev=0.1

op_var_W_ o = tf.Variable( tf.random_normal( [K, M], stddev=0.1

op_var_B o = tf.Variable( tf.random_normal( [1, M], stddev=0.1

op_input_layer = input_layer(op_const_teacher)
op_hidden_layer hidden_layer(op_input layer, op_var W _h,op_var_B_h)
op_output_layer output_layer(op_hidden_layer, op_var W_o,op _var_B o)

r=20.01

loss = tf.reduce_mean(tf.square(op_output layer - op_const label))
op_grad _optimizer = tf.train.GradientDescentOptimizer( r ).minimize(loss)

sess.run( tf.initialize_all_variables() )
print('HEMES")

print( sess.run( op_const_ teacher ) )
print('Z~N)L")

print( sess.run( op_const label ) )

result = sess.run( op_output_layer )
for i range( len(result) ):
print(result[i]) X
print(' T4—F5—=2F ")
for i range( 1000 ):
if i == 10 i == 100 i == 1000
print(sess.run( loss ))
sess.run( op_grad_optimizer )

result = sess.run( op_output_layer )
op_const_data = tf.constant(inputl, tf.float32)

op_input_layer = input_layer(op_const_data)
op_hidden_layer = hidden_layer(op_input_layer, op_var W _h,op_var_B_h)
op_output_layer = output_layer(op_hidden_layer, op_var_W o,op_var_B_ o)

print(' ABES")

result = sess.run( op_input_layer )
print(result)

print('fER")

op = tf.cast(op_output_layer, tf.int32)
result = sess.run( op )

print(result)

return result




import numpy as np
import pretty midi
import itertools

output(piano,melody,S,N,V):

np.ravel(piano)
np.ravel(S)
np.ravel(N)
np.ravel(V)

data = pretty_midi.PrettyMIDI(melody)
data = data.instruments[@].notes

print("piano HA")
print(P)

print(""
print("melody HA")
print("")
Piano_chord
Music_chord

pretty midi.PrettyMIDI()
pretty midi.PrettyMIDI()

Piano_program = pretty midi.instrument_name_to_program( 'Acoustic Grand Pi
ano')

Melody program = pretty midi.instrument_name_to program( ‘Acoustic Grand P
iano')

Piano = pretty midi.Instrument(Piano_program)
Melody = pretty midi.Instrument(Melody program)

for x range(15):
note = pretty midi.Note(velocity=data[x].velocity, pitch=data[x].pitc
h, start=data[x].start-data[@].start, end=data[x].end-data[@].end)
Melody.notes.append(note)
for x range(15):
note = pretty midi.Note(velocity=v[x], pitch=P[x], start=data[x].star
t-data[@].start, end=data[x].end-data[@].end)
Piano.notes.append(note)

Music_chord.instruments.append(Melody)
Music_chord.write( "hMelody.mid")
Piano_chord.instruments.append(Piano)
Music_chord.write('hPiano.mid")
Music_chord.instruments.append(Piano)
Music chord. "hMusic.mid'




