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' Fernandez, J. D., Vico, F. “Al Methods in Algorithmic Composition: A Comprehensive Survey”.
Journal of Artificial Intelligence Research 48: 513-582, 2013
2 Classical Piano Midi Page - Chopin (piano-midi de)


http://www.piano-midi.de/chopin.htm
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get_piano_roll &+& AMESIRUCH O] &4 10089 12
ZE510 numpy array2 Best0] 0t O7|A 28 |IAS2| 42 ‘velocity'2tl st=C, Ol BIA|X|7¢
o|0|5tE S4O|LEHE SO| HEE= A

def get_piano_roll(self, fs=188, times=None, pedal_threshold=54):

""*Compute & piano roll matrix of the MIDI data.

Parameters
f= : dint
sampling freguency of the columns, i.e. sach column is spaced apart
by "T1./fs’" seconds.
times : np.ndarray
imes of the start of each column in the pianmo roll.
Default “"None™ " which is " “np.arange(@, get end time(), 1./fs)"".
pedal_threshold : int
Value of control change 64 (sustain pedal) message that iz less
than this wvalue iz reflected as pedal-off. Pedals will be
reflected s =longation of notes in the piano roll.
If Mone, then CC84 message is ignored.
Default iz &4,

Returns

piano_roll : np.ndarray, shape=(123,times.shape[8])

Piano roll of MIDI data, flattened across instruments.

# If there are no instruments, return an empty array
if len(self.instruments) ==

return np.zeros({128, @})

# Get piano rolls for e=ach instrument
plano_rolls = [i.get_piano_roll(fs=fs, times=times,
pedal threshold=pedal_threshold)

for 1 in self.instruments]

3 Pretty-MIDI documentation (craffel github ia)

MIDI SAIO|A message HIO|E{E


https://craffel.github.io/pretty-midi/

# Allocate piano roll,
# number of columns is max of # of columns in all piano rolls
piano_roll = np.zerocs({128, np.max([p.shape[l] for p in piano_rolls])))
# Sum each piano roll into the aggregate pianc roll
for roll in piano_rolls:

piano_roll[:, :roll.shape[l]] += roll

return piano_roll

<get_piano_roll 22T E*>

3 def roll_to_array(roll, size = 400): # 2X& X==2 HSOH=Ch
4 roll = np.transpose(roll)

5 ary = []

6 for i in range (0, len(roll), size):

7 tmp = []

8 for k in range(size):

9 if i+k < len(roll):

10 tmp.append(rol [ [i+k])

11 else:

12 tmp.append([0] * len(rol1[0]))
13 ary.append(tmp)

14

15 ary = np.asarray(ary)

16 ary = np.expand_dims(ary, axis = 3)

17 return ary

20 for i in tadm(range(num_files)):

21 train_mid[i] = pretty_midi.PrettyMIDI(trainset[i])

22 num_inst = len(train_mid[i].instruments)

23 inst_ 0 = train_mid[i].instruments[0]

24 rol1_0 = inst_0.get_piano_roll(fs = 24)

2 merged_0 = np.append(merged_0, roll_0, axis = 1)

2 data_0 = roll_to_array(merged_0[0:520], size = 92) #0Al D EA =
2 data_norm = data_0/np.max(data_0)
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4 GitHub - craffel/pretty-midi


https://github.com/craffel/pretty-midi
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9 k1=686
10 k2= 12
11 k3=686

12
18 decode_h = input_shape[0] — (k_1 - 1) - (k.2 - 1) - (k.3 - 1)

14 decode_w = input_shape[1] - (k_1 - 1) - (k2 -1) - (k.3 - 1)

15 decode_input = decode_h * decode_w

16
17 ~vgen_mode| = Sequential([
18 Dense(decode_input, activation = 'relu', name = 'gen_dense'),
19 Reshape(target_shape = (decode_h, decode_w, 1)),
20 Conv2DTranspose(filters = 16, kernel_size = k_3, activation = 'relu'),
21 Conv2DTranspose(filters = 24, kernel_size = k_2, activation = 'relu'),
22 Conv2DTranspose(filters = 1, kernel_size = k_1, activation = 'sigmoid')
23 1)
24
25 v disc_model = Sequential ([
26 Conv2D(filters = 24, kernel_size = k_1, input_shape = input_shape, activation = 'relu'),
27 Conv2D(filters = 16, kernel_size = k_2, activation = 'relu'),
28 ConveD(filters = 8, kernel_size = k_3, activation = 'sigmoid'),
29 Flatten().
30 Dense(1)
31 1)
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crossentropy = tf.keras.losses.BinaryCrossentropy(from_logits =

def discriminator_loss(real, fake):
real_loss = crossentropy(tf.ones_like(real), real)
fake_loss = crossentropy(tf.zeros_|like(fake), fake)
total_loss = real_loss + fake_loss
return total_loss

def generator_loss(fake):
return crossentropy(tf.ones_|ike(fake), fake)

from keras.optimizers import Adam
from keras.cal Ibacks import ModelCheckpoint

epochs = 2
learning_rate = 1e—4

gen_optimizer = Adam(Ir = learning_rate)
disc_optimizer = Adam(Ir = learning_rate)
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6 A. Roberts et. al. ; Hierarchical Latent Vector Model for Learning Long-Term Structure in Music”.
Proceedings of the 35th International Conference on Machine Learning, PMLR 80:4364-4373,
2018.


https://github.com/craffel/pretty-midi/pull/129

et e T Output

{MusicVAE B8 1RE>

CONFIG_MAPL'hier-mel_l&bar'] = Config(
model=MusicVAE(
lstm_models.HierarchicallstmEncoder
1stm models.BidirectionallstmEncoder, [16, 16]),
lstm_models.HierarchicallstmDecoder(
1lstm_models.CategoricallstmDecoder(),
level lengths=[16, 16],
dizable_autaoregression=Trus)},
hparams=merge_hparams {
1stm_models.get default_hparams(},
HParams (
batch_size=512,
max_seq_len=256,
r_sire=512,
enc_rnn_size=[1824],
dec_rnn_size=[1824, 18241,
free_bits=236,
max_beta=8.2,
1,
note_sequence_augmenter=Mone,
data_converter=mel_le&bar_converter,
train_examples_path=hone,

eval examples_path=Mone,

<MusicVAE 7+4>
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from tensorflow.keras.models import model_from_json
json_file

test_json = json_file.read()
json_file.close()

mode | _gen = mode | from son(test Json)

mode|_gen. load_weights("M

pred = model_gen(test_x)
pred = pred.numpy()
pred = pred.astype(np.int64)

KMIDI I} M4 FED
- GAN 2glo| MID| &3

LYol IOt Of 407HE SHEAIZ! THS GAN RAOM Lo MIDI LS CHAl A== #HEH o
20|ct,
e
G Hnl 21 ll\ b! I, Y H# w E#F T I 1 L 4 Hllg L d L
ST eSS s — — 5
a T T

i -1*7
He
Lo
my 3
Nadie
-

P A ‘b -

B I - ] - T L T B 1Y
==t e —5 7 5 ===
D] r* ! F T — qf B*

<15 epochs)

7 https://solmire.com/ O|&


https://solmire.com/

<100 epochsy

VAE 2gllo| MID| &3

O|Ct.

Al

<

==

LIEH:

'Ye

[ Y

he

be o £

¥ 3

<15 epochs)

<100 epochs)

My
K

b2 | W20

| 2| H|wCHAO|
1002| epoch

£

[=[=TTIFE)"
8HH GAN

=
(=

OfLtz] 2& AO[Ct. H|= t

tZ|3t, VAEQ| &AL <F 300t step HEO|

=

=3
=2

k=1
—

St
of

5]

==
~

=x=

ol

Ct. GAN

o
=]

of O|RO{A|Z]
20 AH0= 108 Y=

o2 93

=13
T

S o 20k step D=9 &t

83

EC},

HoZ o)z

(=13
=

2 52 Stoof

ok
LS

=

Ol S9f A=27t 742]

= %71 W=

|2

dl

QICH CNN 7

CESHCNN 7|8 22 =2

I

[s1
of

= A7t

t

17171 gL

SA

| sE0|L}



V.

o3

1123

A. Roberts et. al. “A Hierarchical Latent Vector Model for Learning Long-Term Structure in Music”.
Proceedings of the 35th International Conference on Machine Learning, PMLR 80:4364-4373,
2018.

Fernandez, J. D., Vico, F. “Al Methods in Algorithmic Composition: A Comprehensive Survey”.
Journal of Artificial Intelligence Research 48: 513-582, 2013



