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3.3 LSTM (Long Short-Term Memory) [5]
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3.4 DiscoGAN [6]

DiscoGAN (Discover Cross-Domain Relations with Generative Adversarial Networks)
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3.5 C-RNN-GAN [7]
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L2 X5%8%2175, ZOUHEEITS T &I X 0 FE DeEE Ic = = — 7 Znfigft %
552 LB TE %, F7-. Discriminator B | Generator AB iZ X W #EE S 7z figfdid L <
IZERROZEGE Lo oM D A %ATH 720, REMIESHEINZbDD LIEH L H
COMEINTVE 7 Y X LICER L 72RO T — 2 Th 5 2 & 2l 3 ez o 4
Z %84 % Discriminator A #fiE 9 %, Discriminator A |3 Generator BA 1CFEERDIKEE
FolE#RE AL Z 2 oE I N eEEE L 7 v X s EK L 2lifRo T — 2 &2 AT
LHIN 2T 50 F 72, #E S NIEEBUE IA I S Efic L T2 =— 2 TH 2 8D
» % 7-% Generator AB ICHEE X N7 e BHE 2 A LHEE S L7z figfd & Generator BA
WANLZREPFELL RD L) ICHEHEEIE 5,
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ARGy 27 L TIZ JAIST Eo PC 7 7 22 2R L 7=,
PC 7 7 %%
CPU 7 —F 48 # :1536Cores
GPU 7 — F (Tesla P100) 8 & : 256Cores + 16GPU
(TeslaK40) 4 & :40Cores + SGPU

J — PR (CPU 7 —F)
CPU: Intel Xeon Gold 6130 2.1GHz (16Cores x2)
Memory: 64GB

/ — FAREK (GPU 7 —F)
CPU: Intel Xeon Gold 6130 2.1GHz (16Cores x2)
GPU: NVIDIA Tesla P100 x2
Memory: 128GB

/ — FAREK (GPU 7 —F)
CPU: Intel Xeon E5-2680v2 (10Cores x2)
GPU: NVIDIA Tesla K40 x2
Memory: 64GB

¥ 2—7 7 &% GPU-S %fiif,
1[node]
1-2[GPU]
GPU: Tesla P100

B St 12 Python3.5
71— L7 — 2% TensorFlow 1.4.0 (GPU)
GPGPU %#K 5 7=®1C cuda 9.0 # 7=,

Zofti, 7477V EUTOLEEY TH S,
MIDI 7 7 4 VHUY #evs: pretty_midi
{5~ D22 6 pillow

opencv-python
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g++ (GCC) 4.4.7 20120313 (Red Hat 4.4.7-17)
Copyright (C) 2010 Free Software Foundation, Inc.
OpenCV
RV,
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EF AT A—RFLUT D@D TH B,

BTk
Adam

Learning rate le-4
Betal 0.90
Beta2 0.999
Epsilon le-8

oAl T I IR B R T 2. AdaGrad 7 ERRA FE S 2 SR 2313 2 < . DCGAN
ETEHLHWSL NS Adam 25 MIIfERA T2, 72, &%2¥7 A — % TensorFlow D}

EMEZEHLTw5, %5

Ganerator AB

Ganerator BA

Discriminator A

Discriminator B

LSTM Cell neuron
Full connection layer size
Input size

Output size

LSTM Cell neuron
Full connection layer size
Input size

Output size

LSTM Cell neuron
Full connection layer size
Input size

Output size

LSTM Cell neuron
Full connection layer size
Input size

Output size

256
256
128 x 32
128 x 32

256
256
128 x 32
128 x 32

256
256
128 x 32
128

256
256
128 x 32
128

I EE L FEIC DWW T Adam O FiiD 8T X — X C[EET 5,

[batch size] x [pitch]

[batch size] x [pitch]

[batch size] x [pitch]

[batch size] x [pitch]

—E DR T AJI1E 128([batch size], 32[pitch], # 1 EDO AT $5, Tz 32 [mlD
WRL72RAEDPOEIR L -EAREEZEDEZLbDOE 1 RIOEADEH LT 5,
COEEEREYIRT,
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FLEiClx LSTM %8G L 72 DiscoGAN 125 5 2> U DA L 72 32x32 O34 XDl 4 A
—Y (U T DataA) 22l Zzhik 4 v 2 —% v b EALIEL 7= MIDI O figff 8k 3 5
&gz 7ey 7L L 2% 32x32 <)V L 724 A —v (Data B) IcE#a% 5 3
Generator B3 2 ¢ HEE T2, (X 4.3)

4.3 DataB #

431 =B 1

FER 1 CI3FEE 2 3770 128 Ny F{T o 7,
ANT =2, BT — 232 NETNHEL72d OO hh o HAERIC 128 BUEO AT 21T

277,

LEBABREL L EK TR £ Data A 25 Data B # Z 1L Z 1L ® Generator,
Discriminator ® AJj & L 7=,
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5= BbhIC

b1l & &
F fE

F {IE 1% 2Recall-Precision I Dﬁrll:lj é h%o

Recall+Precision

TP

.. ==y
Precision(}§£) 1% TP+FP

TP (X True positive, FP I3 False positive,

Recall(FH3%) X TPT+PFN TP |xTrue positive, FN I False negative T» %,

AWF9E Tl 1453 A D e olih 7 — 2 2 HEL 2 [8l. 207 — 2 2 W CEHEi 217 9 o

True positive |3 HE X L7z EBEEE 08 HE 72 e & Discriminator (5] X 13
% T, False positive 1ZFHE I N2 —E., EICER S WHE, efiipicz
fal 727 — 2o L CHE S W2 BE ©® 2 L 5 X L7204, False negative 1% 2 [7]
DRI % I N EEE R Z Db O TH 5 L HB I N/ BETH %,

KWL Clx DiscoGAN Z W T\ % 728, Discriminator O¥[FIDEEL < 72 % X 5 7 H
B I N e IL L ISP OHEE 2175 2 ¢ Z HIES . X o T F @2 0.5 i
3 EHE I N R IR L WIEEBTEOEZITATWw b &R 5,

AT, RKifEOFERTH 5,

F fii 0.6894619845148602
Precision 0.6862308382987976
Recall 0.6927237026506194

et h o zh e KL gtz it e Bbh 3,
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melodyTolLine.py

Midi DO DFERA X —2 7 7 A LD

#1/usr/bin/python
-*-coding:utf-8-*-

MIDI A BiEE 7 By 7ICE#Rd 27005 L

.mid => png

import pretty _midi

import sys
import 0s

import cv2

import numpy as np

import glob

def save_image(images, names, directory):

if not os.path.isdir(directory):
os.mkdir(directory)
i=0

for image in images:

imagel[image > 1.]

1
0.

imagelimage < 0.

image = image * 255.0

pil_img = Image.fromarray(np.uint8(image))

pil_img.save(directory + '/test' + str(i) +" " + namesl[i] + 'jpg’)

i+=1

def midiToBlock(file_name, pitch_max = 256):
if not os.path.exists(file_name):

return []
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midi_data = pretty_midi.PrettyMIDI(file_name)
if midi_data is None;:

return None

note_size =0
for track in midi_data.instruments:
for note in track.notes:

note_size = max(note_size, int(note.end))

image = np.zeros((pitch_max, note_size, 3), np.uint8)
for track in midi_data.instruments:
# print(track)
for note in track.notes:
start = int(note.start)
end = int(note.end)
cv2.line(image, (start, note.pitch), (end + 1, note.pitch), (Oxff, Oxff, Oxff), 1)
# print(note.start, note.end, note.pitch )
# print(note)

return image

def midiOneTrack(file_name):
midi_data = pretty_midi.PrettyMIDI(file_name)
if midi_data is None:

return None

midi_out = pretty_midi.PrettyMIDI()
program = pretty_midi.instrument_name_to_program('Cello’)

instrument = pretty_midi.Instrument(program=program)

for track in midi_data.instruments:
for note in track.notes:
start = int(note.start)
end = int(note.end)
key = note.pitch
note_out = pretty_midi.Note(velocity=127, pitch=key, start=start, end=end)

instrument.notes.append(note_out)
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# print(start, end, key)
midi_out.instruments.append(instrument)

midi_out.write('samplel.mid’)

# EEEE Y B
def midiToMelodyOutline(file_name, pitch_range=256, image_width=32, image_height=32,

note scale=1, saver_directory='lines/":

if not os.path.isfile(file_name):

return []

try:
midi_data = pretty_midi.PrettyMIDI(file_name)
if midi_data is None:
return [J
except OSError:
print("Cannot read.")
return []

file_base_name = os.path.basename(file_name)

octave = 12

# pitch_scale =1

if not os.path.isdir(saver_directory):
os.mkdir(saver_directory)
save_count =10
result_images = []
for track in midi_data.instruments:
note_base pos = 0
line_images = []
for _in range(pitch_range // image_height + 1):
line_images.append(np.zeros((image_width, image_height), np.uint8))
for note in track.notes:
note_start = note.start
note_end = note.end
note_pitch = note.pitch

start = int(note_start * note_scale - note_base pos)
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end = int(note_end * note_scale - note_base pos)

# pitch % & DMREEICEET 21 5218
pitch_level = int(note_pitch // octave)
pitch_base = (pitch_level - 1) * octave

note_ pitch = note_pitch - pitch_base

image = line_images[pitch_level]

cv2.line(image, (start, note_pitch), (end + note_scale, note_pitch), (Oxff, Oxff, Oxff), 1)
if end + note_scale >= image_width:

note_base pos = int(note_start * note_scale)

cv2.line(image, (start, note_pitch), (end + note_scale, note_pitch), (Oxff, Oxff, Oxff),

cv2.imwrite(saver directory + file_base_name + str(save_count) + '.png', image)

result_images.append(image)

save_count +=1
line_images|pitch_level] = np.zeros((image_width, image_height), np.uint8)
start = int(note_start * note_scale - note_base_pos)

end = int(note_end * note_scale - note_base pos)

# print((start, end + note_scale, note_pitch, note_base_pos))
cv2.line(image, (start, note_pitch), (end + note_scale, note_pitch), (Oxff, Oxff, Oxff), 1)

cv2.imwrite(saver directory + file_base_name + str(save count) + '.png', image)
result_images.append(image)

save_count +=1

return result_images

def showMidi(file_name):
#MIDI 774 bDa—F
midi_data = pretty_midi.PrettyMIDI(file_name)
# 2 v IRlTES

39




midi_tracks = midi_data.instruments
# oy 1o/ — b EEE
notes = midi_tracks[0].notes
for note in notes:
#RAYT A — =P rN—]
# /) —bFRAL ST TRA L
# DIET/ — MERVESND
print(note)
if _name_ =="' main_"
argv = sys.argv
if len(argv) < 2
exit(0)

file_path_list = argv[1:]
if argv[1l] == '-d"
dir_name = argv[2]
if not "' in argv[2]:
dir_name = dir_name + '/*'

file_path_list = glob.glob(dir_name)

# showMidi(argv[1])

for path_name in file_path_list:
file_name = os.path.basename(path_name)
# image = midiToBlock(file_name)
# cv2.imwrite(file_name + '.png', image)
print(path_name + str(' =>") + file_name)
midiToMelodyQutline(path_name)
# midiOneTrack(argv[1])
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curve.cpp e % ERR S 5

#include <stdlib.h>
#include <time.h>

#include <opencv2/opencv.hpp>

float randf( void )
{
static int  call_counter = 0;
if(call_counter==0)
srand( (‘unsigned int )clock() );
call_counter ++;
return (float )rand() / RAND_MAX;

float randp( void )
{

return randf();

/] TEARAE R
int randomLine( float* points_x, float* points_y, int point_num )

{

float x=0;
float y = 0.90 * randp() + 0.05:
float | =0;

int line_num = point_num - 1;

float | scale = (float)1/ line_ num:

for(inti=0;i<line_num; i ++)
{
//y = 0.90 * randp() + 0.05;
y +=3*| scale * (2 *randp() - 1);
if(y >=0.90)
y = 0.90;
if(y <=0.10)
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y =0.10;

| =1 scale;

points x[i]=x;

points yli]=y;
X +=1:
if(x>1)
{

x = 0;

I ++;
points x[i] =

1;
y;

points_y[ i ]

if(i >=line_num)
break;

i ++;

points_x[ i ] = 0;

points_y[i]=y;

}
points_x[ line_num ] = 1;

1
points_y[ line_num ] =y;

return O;

[/ NP Tl

float BezierPont( float x1, float y1, float x2, float y2, float x )

{
[/ N TR E MR L CRET %,
/] 3RFEANL 2 ik E R,

constint _loop len =28&:;

float s = 0.5f;
float t = 0.5f;
float ft=x
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/] =9k

for(inti=0;i< _loop_len_;i++)

{
ft=(30f*s*s*t*x1 )+ (30f*s*t*t*x2)+ (t*t*t)-x
if( fabs( ft) < le-4f)

break;
if(ft<0)
t+=1.0f/(4<<i);
else
t-=1.0f/(4<<i)
s=1-t

}
return (3.0f*s*s*t*yl ) + (3.0f*s*t*t*y2) + (t*t*t);

int BezierCurve( float* point_x, float* point_y, int point_num, float x1, float y1, float x2, float
y2)
{
int i;
float X;
float x_step = (float )1 / point_num:

for(i=0,x=0:i < point_num && x < 1:i ++, x +=x_step)

{

point x[ i ] =x;

point_y[ i ] = BezierPont( x1, y1, x2, y2, x );
}
return 0;

int pointTolmage( cv::Mat& image, const float* points_x, const float* points_y, int points_size,

float scale_x, float scale_y )

{
int cols = image.cols;
int rows = image.rows;
float x0 = 0;
float x1 = 0;
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float y0 = 0;
float yl =0;

for(intj=0;j < rows; j++)
for(inti=0:i<cols;i++)

image.datal j * cols + i ] = 0x00;

x0 = (int)( scale_x * points x[ 0]);
yO = (int)( scale_y * points_y[ 0] );
for(inti = 1;i < points_size; i ++ )
{

x1 = (int)('scale_x * points x[i]);

yl = (int)(scale_y * points_yli]);

cv:line(image, cv::Point(x0, y0 ), cv::Point(x1, y1 ), cv::Scalar( Oxff, Oxff, 0xff ), 1, CV_AA):

y0 = y1;
x0 = x1;
}
return O;

int main( int arge, char** argv )
{
constint picth size = 32;

constint beat size =32;

constint image_cols = beat_size;

constint image_rows = picth_size;

constint point num = 8;
float points_x[ point_num ] = { 0x00 }:
float points_y[ point_num ] = { 0x00 };

cv::Mat image( image_cols, image_rows, CV_8U );

// cvi:Mat gray image( image_cols, image_rows, CV_8U ):
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cvi:Mat  show _image(image cols, image_rows, CV_8U );

srand( (‘unsigned int )clock() );
for(inti=0;i< 0x1000; i ++)
{

AR FNA:: )

randomLine( points_x, points_y, point_num );

/] ]/ XY TR DERK
// BezierCurve( points_x, points_y, point_num, randp(), randp(), randp(), randp() );

[/ XY R E DR B EIRE £

pointTolmage( image, points_x, points_y, point_num, image_cols, image_rows );

/] /] 2181t
// cvithreshold(image, show_image, 150, 255, cv::THRESH BINARY );

// 2E—

image.copy To( show_image );

/] RF
char file_namel 0x100 ] = { 0x00 }:
sprintf( file_name, "images/%d.png", i );

cviimwrite( file_name, show_image );

printf( "Output: %s¥r", file_name ):

}
printf( "¥nFinished.¥n" );

return 0;

// int main(int argc, char** argv )
/71

//  constint image cols = 64;
//  constint image rows = 64;

//  constint show scale =4;
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//  float points[ image_cols ] = { 0x00 };

//  cv:iMat image( image_cols, image_rows, CV_8U );

*

// cv::Mat show_image( image cols * show_scale, image rows * show scale,

CV_8U);

/)] NP TR DR
// BezierCurve( points, image_cols, randp(), randp(), randp(), randp() );
// // BezierCurve( points, image cols, 0,0, 1, 1);

/)] Y iR E DR o EGRE R

// pointTolmage( image, points, image_cols, image_rows );

/T4

//  cviresize( image, show _image, cv::Size(), show_scale, show scale );

/] =

// cvinamedWindow( "imagel", CV_WINDOW_AUTOSIZE | CV_WINDOW_FREERATIO );
// cviimshow( "imagel", show_image ):

//  cviwaitKey( 0);

//  return O;
//}
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melodyToLine.py HIEOleEA A -V 2 BRI &I 70y 748 %

#1/usr/bin/python
-*-coding:utf-8-*-

import numpy as np

import cv?

def melodyToLine(melodys, bias=4):
lines = []
for melody in melodys:

line = np.zeros(melody.shape)

prev._x =0
prev.y =0
for j in range(len(melody)):
if melody[j][1] > 0.01:
prev_y = |
for i in range(1, len(melody[0])): # —7%I/#&%
y = prev_y
for j in range(len(melody)):
if melody[j][i] > 0.50:

y =]

# —EEXBAI-0OCTHREMF % o8t

if abs(y - prev_y) > bias:
cv2.line(line, (prev_x, prev_vy), (i, prev_y), (Oxff, Oxff, Oxff), 1)
prev_y =y
prev_x =i

cv2.line(line, (prev_x, prev_y), (len(melody[0]), y), (Oxff, Oxff, Oxff), 1)

lines.append(line / 255.)

return lines

def show():
import DirectoryReader as dr

curves = dr.DirectoryReader.readPictures(‘curves/")
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lines = melodyToLine(curves)

index =0
show_image = np.c_[lines[index], curves[index]]

cv2.imshow("MelodyLine", show_image)

while True:
#q MRINBE L TEBRTRTT S
key = cv2.waitKey(16)
if key & Oxff == ord("q"):
break

cv2.destroyAllWindows()
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Istm.py LSTM o

#1/usr/bin/python
-*-coding:utf-8-*-

import tensorflow as tf

import numpy as np

class Istm:
def _init_ (self):

pass

def model(self, sess, inputs_size, output_size, step_size, learning_rate=0.01):

self.sess = sess

with tfvariable _scope("lstm_modell"):

selfinput_ph = tf.placeholder(tf.float32, [None, step_size, inputs_size])
x2 = th.unstack(tf.transpose(self.input_ph, perm=[1, 0, 2]))

cell = tf.contrib.mn.BasicLSTMCell(num_units=output_size)

x3, states_op = tf.contrib.rn.static_rnn(cell, x2, dtype=tf.float32)
self.output_op = tf.transpose(tf.stack(x3), perm=[1, 0, 2])

self.teach_ph = tf.placeholder(tf.float32, [None, step_size, output_sizel)

selfloss_init()

self.train_init(learning_rate)
return self.output_op, self.train_op

def model2(self, sess, input_ph, teach_ph, output_size, learning rate=0.01):

self.sess = sess

with tfvariable_scope("lstm_model2"):

selfinput_ph = input_ph
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x2 = tf.unstack(tf.transpose(self.input_ph, perm=[1, 0, 2]))

cell = tf.contrib.mn.BasicLSTMCell(num_units=output_size)
x3, states_op = tf.contrib.rn.static_rnn(cell, x2, dtype=tf.float32)
self.output_op = tftranspose(tf.stack(x3), perm=[1, 0, 2])

selfteach_ph = teach_ph

if teach_ph is None:

return self.output_op

selfloss_init()

self.train_init(learning_rate)

return self.output_op, self.train_op

# output_op is inference's output_op, supervisor_ph is teaching signals.
def loss_init(self):
output_op = self.output_op
teach_ph = selfteach ph
# Define losses.
with tf.name_scope("lstm_loss"):
square_error = tf.reduce_mean(tf.square(output_op - teach_ph))
loss_op = square_error
tf.summary.scalar("lstm_loss", loss_op)
selfloss_op = loss_op

return self.loss_op

def train_init(self, learning_rate):
with thname_scope('lstm_training"):
optimizer = tf.train.GradientDescentOptimizer(learning_rate=learning_rate)
train_op = optimizer.minimize(self.loss_op)
selftrain_op = train_op

return self.train_op

def forward(self, inputs):
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return self.sess.run(self.output_op, feed dict = {self.input_ph: inputs})

def train(self, inputs, teach):
return self.sess.run(self.train_op, feed_dict =

{self.input_ph: inputs, self.teach_ph: teach})

def Istm_test():
inputs_size = 32
output_size = inputs_size
step_size =32
learning_rate = 0.01

sign = (]

for i in range(step_size):
m = np.zeros([inputs_size])
mli] = 1.
sign.append(m)

sign = np.reshape(np.array(sign), [-1, step_size, inputs_size])

with tf.Session(config=tf.ConfigProto(allow_soft_placement=True)) as sess:
| = Istm()
l.model(sess, inputs_size, output_size, step_size, learning rate)

sess.run(tf.global_variables_initializer())

outputs =[]

for i in range(100):
output = I.forward(sign)
outputs.append(output)

| train(sign, sign)

print(outputs)

if _name__ =='_ main_"

Istm_test()
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disco_lstm_gan.py LSTM % A\ 7= DiscoGAN 5%

#1/usr/bin/python
-*-coding:utf-8-*-

import tensorflow as tf
import Istm

import numpy as np
import 0s

import math

import io

import sys

class Disco_Istm_GAN:
class DiscoGAN_Istm_Generator:
def _init_ (self, sess,
input_length, output_length,
hidden_length, sequence_length, batch_size=128, tag="):
self.class_name = 'DiscoGAN_Istm_Generator' + tag

self.sess = sess

selfinput_length = input_length
selfoutput_length = output_length
self.hidden_length = hidden_length
self.batch_size = batch_size

selfsequence_length = sequence_length

selfreuse = False

def _call_ (self, inputs = None):

input_length = selfinput_length
output_length = self.output_length
hidden_length = selfhidden_length

# batch_size = self.batch_size
sequence_length = self.sequence_length
selfinput_ph = inputs
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with tf.variable_scope(self.class_name, reuse=self.reuse):
if selfinput_ph is None:
selfinput_ph = tf.placeholder(tf.float32,
[None, sequence_length, input_length], name="inputs")
self.lstm = Istm.Istm()
tfv_hidden = self.lstm.model2(self.sess, self.input_ph, None, hidden_length)
tfv_weight = tf.get variable('weight',
[hidden_length, output_length], tf.float32,
tftruncated _normal_initializer(stddev=0.02))
tfv_bias = tf.get variable('bias', [output_length], tf.float32, tf.zeros initializer())
# tfv_hidden = tfmatmul(tfv_hidden, tfv_weight)# + tfv_bias
tfv_hidden = ttmap_fn(lambda tfv_h: th.nn.relu(tf.matmul(tfv_h, tiv_weight) +
tfv_bias), tfv_hidden)
self.output_op = tfv_hidden

selfvariables = tf.get_collection(tf.GraphKeys. TRAINABLE VARIABLES,
scope=self.class_name)

self.reuse = True

print(self.class_name + ' OK.)

return self.output_op

class DiscoGAN_Istm_Discriminator:
def _init_ (self, sess, input_length, output_length, hidden_length, sequence_length,
batch_size=128, tag="):
self.class_name = 'DiscoGAN_Istm_Discriminator' + tag

self.sess = sess

selfinput_length = input_length
selfoutput_length = output_length
selfhidden length = hidden_length
self.batch_size =~ = batch_size

self.sequence_length = sequence_length

self.reuse = False
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def _call_ (self, inputs):

# input_length = selfinput_length
output_length = self.output_length
hidden_length = self.hidden_length

# batch_size = self.batch_size

# sequence_length = self.sequence_length
selfinput_ph = inputs

with tf.variable scope(self.class name, reuse=self.reuse):

self.lstm = Istm.Istm()

tfv_hidden = selflstm.model2(self.sess, self.input_ph, None, hidden_length)

tfv_weight = tf.get_variable(weight', [hidden_length, output_length], tf.float32,
tf.truncated_normal_initializer(stddev=0.02))

tfv_bias = tf.get variable('bias', [output_length], tf.float32, tf.zeros initializer())

# tfv_hidden = timatmul(tfv_hidden, tfv_weight) + tfv_bias

tfv_hidden = ttmap_fn(lambda tfv_h: (tf.matmul(tfv_h, tfv_weight) + tfv_bias),
tfv_hidden)

self.output_op = tfv_hidden

selfvariables = tf.get_collection(tf.GraphKeys. TRAINABLE VARIABLES,
scope=self.class_name)

selfreuse = True
print(self.class_name + ' OK.)
return self.output_op

# GAN processes

def _init_ (self, session, input_length, generate_length, sequence_length,

learning_rate=1e-4, hidden_length=512, batch_size=128):
self.sess = session

selflearning_rate = learning_rate

self.batch_size = batch_size
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selfjudge length =1

selfinput_length = input_length

self.generate_length = generate_length

self.sequence_length = sequence_length

# EEEE => heE
self.g_ab = self.DiscoGAN_Istm_Generator(self.sess, input_length, generate_length,

hidden_length, sequence_length, batch_size, tag =' AB')

# heE => meEEr
self.g_ba = self.DiscoGAN_Istm_Generator(self.sess, generate_length, input_length,

hidden_length, sequence_length, batch_size, tag =' BA')

# meEYE
self.d_a = self.DiscoGAN_Istm_Discriminator(self.sess, input_length, self.judge_length,

hidden_length, sequence_length, batch_size, tag ="' A')
# mEEEIEHE
self.d b = self.DiscoGAN_Istm_Discriminator(self.sess, generate_length,

self.judge length, hidden length, sequence_length, batch_size, tag ="' B')
self.global_step =0

self.loss()

# Saver make

self.saver = tf.train.Saver()

print('Ready to finish.)

def loss(self):
self.a_sign = tf.placeholder(tf.float32,

shape=[self.batch_size, self.sequence_length, self.input_length], name='xg’)
self.b_sign = tf.placeholder(tf.float32,
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shape=[self.batch_size, self.sequence_length, self.generate length], name="'xr")

# Arkzs
self.gi_ab = self.g_ab(self.a_sign)
self.gi ba = self.g ba(self.b_sign)

self.generator = self.gi_ab

# AT — 4
self.dg a = self.d a(self.gi ba)
self.dg b = self.d b(self.gi ab)

# ETF—2H
self.dr_a = self.d_a(self.a_sign)
self.dr b = self.d b(self.b_sign)

# F—L2DTr1—REFa—F
self.gaba = self.g_ba(self.gi_ab)
self.gbab = self.g ab(self.gi_ba)

#ERT—2A2ET—REDTHIED
tf.add_to_collection('g_losses_a', tf.reduce_mean(tf.nn.softplus(-self.dg_a)))

tf.add_to_collection('g_losses b, tf.reduce_mean(tf.nn.softplus(-self.dg b)))

#ET—RART—RETHRIETS
tf.add_to_collection('d losses_a', tf.reduce_mean(tf.nn.softplus(-self.dr_a)))

tf.add_to_collection('d_losses_b', tfh.reduce_mean(tf.nn.softplus(-self.dr_b)))

#ERT—2E2ET—XRETFHIETAWN
tf.add_to_collection('d losses_a', tf.reduce_mean(tf.nn.softplus(self.dg_a)))
tf.add_to_collection('d losses b', th.reduce_mean(tf.nn.softplus(self.dg b)))

# F—ZOT>aA—KeFa—FK
tf.add_to_collection('g_losses aba', th.reduce mean(tf.square(self.a_sign - self.gaba)))

tf.add_to_collection('g_losses bab', tfh.reduce_mean(tf.square(self.b_sign - self.gbab)))

g a_loss = tf.add_n(tf.get collection('g losses a'), name = 'total g a_loss')
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g b loss = tf.add n(tf.get collection(g losses b'), name = 'total_g b loss')
d_a_loss = tf.add_n(tf.get collection('d_losses_a'), name = 'total_d_a_loss')
d_b_loss = tfadd_n(tf.get collection('d_losses_b'), name = 'total_d_b_loss')
gaba_loss = tf.add_n(tf.get_collection('g_losses_aba'), name = 'total_g losses_aba')

ghab loss = tf.add_n(tf.get _collection('g_losses bab'), name = "total g losses bab')

#t FEITIEHEEDD
g_ab_vars = self.g_ab.variables

g_ba_vars = self.g_ba.variables

d_a_vars = self.d_a.variables

d_b_vars = self.d _b.variables

optimizer = tf.train.AdamOptimizer(learning_rate = selflearning_rate)

self.g_ab_optim_op = optimizerminimize(g_b_loss,
var_list = [d b vars, g ba vars, g ab vars))
self.g_ba_optim_op = optimizer.minimize(g_a_loss,

var_list = [d_a_vars, g _ab_vars, g ba_vars))

self.d a_optim_op = optimizer.minimize(d_a_loss, var_list = [d_a_vars, g ab_vars])

self.d b optim_op = optimizer.minimize(d b _loss, var_list = [d_b vars, g ba_vars])

self.gaba_optim_op = optimizerminimize(gaba_loss, var_list = [g_ab vars, g ba_vars])
self.gbab_optim_op = optimizerminimize(gbab_loss, var_list = [g ba vars, g_ab_vars])

selflosses = {
selfg ab: g a loss, self.g ba: g b loss,
self.d_a: d_a_loss, self.d_b: d_b_loss,
self.gaba: gaba_loss, self.gbab: gbab_loss}

ops = [self.g_ab_optim_op, self.g ba optim_op, self.d a_optim_op, self.d b_optim_op,
self.gaba_optim_op, self.gbab_optim_op]
with tf.control_dependencies(ops):

selftrain_op = tf.no_op(name='train’)

self.ops = [self.train_op, self.losses[self.g ab], self.losses[self.g ba],
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self.losses[self.d_al, self.losses[self.d b], self.losses[self.gaba],
self.losses[self.gbab]]

return self.losses

#input & inputs[/Ny FH A X[ —7 > XY A X][AB T A X]
def forward(self, inputs):

return self.sess.run(self.generator, feed dict={self.a_sign: inputs})

def train(self, inputs, real_data):

selfglobal _step +=1

param = {
self.a_sign: inputs,
self.b_sign: real_data
}
ops = self.ops
_, g ab loss value, g ba loss value, d_a loss value, d b loss value, 1, 2=
self.sess.run(ops, feed_dict=param)
g loss_value = (g_ab_loss value + g_ba_loss_value) / 2
d_loss_value = (d_a_loss_value + d_b_loss_value) / 2

return g_loss_value, d_loss_value

def load(self, directory="./", name='discogan.ckpt'):
ckpt = tf.train.get_checkpoint_state(directory)
if ckpt:
self.saver.restore(self.sess, directory + name)
print(name, ' loaded’)
return True
print(l could not load ', name)

return False

def save(self, directory="./', name='discogan.ckpt', global_step=None):
if global_step is None:
self.saver.save(self.sess, directory + name)
else:
self.saver.save(self.sess, directory + name, global_step=global_step)

print('Parameters saved.)
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DirectoryReader.py BRT 74L& LTRE LT, FeEBEBHE Ot Al &

#1/usr/bin/python
-*-coding:utf-8-*-

import 0s
import cv?

import numpy as np

class DirectoryReader:
def _init_ (self):

pass

@staticmethod
def readPictures(directory_name, ext = ['jpg’, 'png’, 'gif', 'bmp']):
files = os.listdir(directory_name)
pic = []
for file in files:
if file[-3:] in ext:
image = cv2.imread(directory_name + file, cv2.IMREAD _GRAYSCALE)
arr = np.array(image)
arr = arr / 255.
pic.append(arr)
return pic
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train.py FEI)L—F

#1/usr/bin/python
-*-coding:utf-8-*-

import tensorflow as tf
import numpy as np
from PIL import Image
import 0s

import math

import io

import sys

import time

import glob

import gc

import DirectoryReader as dr
import random

import disco_Istm_gan
import progress_bar

import melodyToLine as m2]

def save_image(images, names, directory):
if not os.path.isdir(directory):
os.mkdir(directory)
i=0
for image in images:
imagelimage > 1.]

=1
imagelimage < 0.] = 0.

image = image * 255.0
pil_img = Image.fromarray(np.uint8(image))

i+=1

def file_alldel(directory):
file_list = glob.glob(directory + "/*")

for fin file_list:

pil_img.save(directory + '/test' + str(i) +" " + namesl[i] + 'jpg)
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os.remove(f)
def padding(a, length):
pad_width = [length - len(a), O]
return np.pad(a, pad_width, 'constant’, constant_values=0.)

def main(argv):

image_directory = "wave_test"

saver_directory = 'model/'

freq_length =32
input_length =32
output_length = input_length
batch_size =128
hidden_length = 256

# learning_rate =0.01
learning_rate = le-4

loop_num = 30000

save_num = 10000

curves = dr.DirectoryReader.readPictures('curves/")
lines = drDirectoryReader.readPictures('lines/")
curve_index = 0

line_index =0

pgb flag = False

with tf.Session() as sess:
gan = disco_Istm_gan.Disco_Istm_ GAN(sess,
input_length, output_length, freq_length,
learning_rate=Ilearning_rate,

batch_size=batch_size)

if not gan.load(saver_directory, 'wave.ckpt):

hidden_length=hidden_length,
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sess.run(tf.global variables_initializer())

if not os.path.isdir(saver_directory):

os.mkdir(saver_directory)

# Pre-Train
for loop_counter in range(loop_num + 1):
if pgb_flag:
# Progress Bar draw.
pgh = progress_bar.ProgressBar(save _num)
if loop_counter % save_num > O:
pgb.set(loop_counter % save_num)
pgb.draw()
else:
print(")

# train

curve = []

for _in range(batch_size):
curve_index = random.randint(0, len(curves) - 1)
curve.append(curves[curve index])

melody_block = m2l.melodyToLine(curve)

# train

g loss value, d_loss value = gan.train(melody_block, melody block)

# test
if loop_counter % save_num == 0:
# Print loss
print(
'step:' + str(loop_counter) + '¥n' + ¥
t' + 'g loss:' + str(g_loss value) + "¥n' + ¥
Yt' 4+ 'd_loss:' + str(d_loss_value) + '¥n' + ¥

“t' + 'abs(dg)loss:' + str(abs(d_loss_value - g_loss_value))

# test
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generated = gan.forward(melody_block)

# YL EERBIREI NS
# Big%E -5 DIFTANEEDDONICEGRE HER

label_list = []
output_images = []
c=0

for i, j in zip(curve, generated):
image_temp = np.c_[np.r_[i, j], np.r_[j, il]
output_images.append(image_temp)
label_list.append(str(c))
c+=1

image_directory_temp = image_directory
file_alldel(image_directory_temp)

save_image(output_images, label_list, image directory_temp)

# save

gan.save(saver_directory, 'wave.ckpt')

# Train
for loop_counter in range(loop_num + 1):
if pgb_flag:
# Progress Bar draw.
pgh = progress_bar.ProgressBar(save_num)
if loop_counter % save_num > O:
pgb.set(loop_counter % save _num)
pgb.draw()
else:
print(")

# train
curve = []
line =[]
for _in range(batch_size):
curve_index = random.randint(0, len(curves) - 1)

curve.append(curves[curve index])
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line_index = random.randint(0, len(lines) - 1)
line.append(lines[line_index])

melody_block = m2l.melodyToLine(curve)

# train

g loss value, d_loss value = gan.train(melody_block, line)

# test
if loop_counter % save_num == 0:
# Print loss
print(
'step:' + str(loop_counter) + '¥n' + ¥
Wt + 'g loss:' + str(g_loss_value) + ¥n' + ¥
W'+ 'd_loss:' + str(d_loss_value) + '¥n' + ¥

"t + 'abs(dg)loss:' + str(abs(d_loss_value - g_loss_value))

# test

generated = gan.forward(melody_block)

# YTV EERBIRE TS

# BB% < > DI TANEHHOMIGEHR % HERR

label list = []

output_images = []

c=0

fori, j in zip(curve, generated):
image_temp = np.c_[np.r_[i, jl, np.r _[j, iI]
output_images.append(image_temp)
label_list.append(str(c))
c+=1

image_directory_temp = image_directory
file_alldel(image_directory_temp)

save_image(output_images, label list, image directory _temp)

# save

gan.save(saver directory, 'wave.ckpt')
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sess.close()

if _name_ =='__

main(sys.argv)
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gui.py EEF GUI

#1/usr/bin/python
-*-coding:utf-8-*-

import cv?

import numpy as np
from PIL import Image
import sys

import melody

import tensorflow as tf

def maxper(x, axis = None):

per = np.max(x)

if per > 0:

zscore = x / per
else:

zscore = X

return zscore

class GuiMain:
def _init_ (self):

self.score_image = cv2.imread("melody_line.jpg")

self.window_image = self.score_image.copy()

# 4K
cv2.namedWindow("Melody")
cv2.namedWindow("debug")

# <~ A A~ MEFICEIE mouse _event DALIE A 1T S

cv2.setMouseCallback("Melody", self.mouse_event)

# neESY
self.melody points = []

self.melody point_temp = []

#oUwy

66



self.lbutten = False

self. mouse_pos = None

# ZihER
selfl2m_flag = True
if selfl2m_flag:
self.l2m = melody.LineToMelody()

self.note_height = 23

selfinput_score_y = 100 - self.note_height * 1

selfinput_score x = 128

self.score_y = 338 - self.note_height * 1
# self.score_y = 361 - self.note_height * 1

self.I2m_iosize = (32, 32)
self.batch_szie = 128

self.melody image_one = np.zeros(self.l2m_iosize)

self.show flag = False

def clear(self):
self.melody_points = []

# XTI RANRY MRICAEEITD
def mouse_event(self, event, x, y, flags, param):
# Ev vy
if event == cv2.EVENT_LBUTTONDOWN:
selflbutten = True
elif event == cv2.EVENT_LBUTTONUP:

self.lbutten = False

## H7 U v +Shift ¥F—TREDTF X M EAR
# elif event == cv2.EVENT _RBUTTONUP and flags & cv2.EVENT FLAG_SHIFTKEY:
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# Ho) vy

if event == cv2.EVENT_RBUTTONDOWN:
pass

elif event == cv2.EVENT_RBUTTONUP:

pass

# BHBOYTAMNE
self.mouse_pos = (x, y)

# print(selfmouse_pos, end="¥r")

#oA R

self.event()

def event(self):
if self.Ibutten:
self.melody point_temp.append(self.mouse pos)
selfshow flag = False
else:
selfmelody_points.append(self.melody_point_temp)

self.melody_point temp = []

min_y = selfinput_score y

max_y = selfinput_score y + selfnote_height* 7 #5 + 2
min_x = self.input_score_x

max_x = selfinput_score_x + 600

self.melody range x = (min_x, max_x)

self.melody range vy = (min_y, max_y)

self.melody _image_one = np.zeros(self.l2m_iosize)
for points in self.melody_points:
if len(points) == 0:
continue
p0 = points[0]
x = (p0[0] - min_x) / (max_x - min_x) * (self.l2m_iosize[0] - 1)
y = (p0[1] - min_y) / (max_y - min_y) * (self.12m_iosize[1] - 1)
index_x, index_y = int(x + 0.5), int(y + 0.5)
for p0 in points[1:]:
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index_px = index_x

index_py = index_y

x = (p0[0] - min_x) / (max_x - min_x) * (self.12m_iosize[0] - 1)

y = (pO[1] - min_y) / (max_y - min_y) * (self12m_iosize[1] - 1)

index_x, index_y = int(x + 0.5), intly + 0.5)

cv2.line(selfmelody_image one, (index_px, index_py), (index_x, index_y), (Oxff,
Oxff, Oxff), 1)

self.show _flag = True

def showMelodyOutline(self):

line_width = 2
for points in self.melody_points:

for p0, pl in zip(points[:-1], points[1:]):

cv2line(selfwindow_image, p0, p1, (0x00, 0x00, 0x00), line_width)

points = self.melody_point_temp
for p0, p1 in zip(points[:-1], points[1:]):

cv2 line(selfwindow_image, p0, p1, (0x00, 0x00, 0x00), line_width)

def showNote(self, image, x, y):
angle = 30
line_height = self.note_height
line_width = 20
line_base_y = self.score_y
# line_base_y = selfinput_score_y

line_left = self.input_score_x

X =x *line_width + line_left

y =y *line_height + line_base_y

cv2.ellipse(image, (int(x + 0.5), int(y + 0.5)), (14, 10), 0, 0 + angle, 360 + angle, (0, 0, 0),
1)

# BT ORIE
def showNotes(self):
if not self.show_flag:

return
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#image = DETHH A X
image_step_x =2

image_step_y =4

# notes = self.melody_points
self.melody image = []
melody image temp = selfmelody image one.copy() / 255.
for _in range(self.batch_szie):
self.melody_image.append(melody_image_temp.copy())
if self.l2m_flag:
images = self.l2m.run(self.melody image, image_step_x, image_step_y)
if len(images) > 0:
images = images|0]
images = maxper(images)
# images = np.fliplr(images)
else:
images = melody image_temp.copy()
bias = 0.50
notes = [
for x in range(0, self.l2m_iosize[0], image_step_x):
for y in range(0, self.l2m iosize[1], image_step y):
p=0
for ytin range(image_step y):
p = max(imagesly + ytl[x], p)
for xt in range(image_step_x):
p = max(images[yl[x + xt], p)
if p > bias:
notes.append((x, y / image_step_y))
# if len(list(notes)) == 0:
#  return
for p in notes:

self.showNote(selfwindow_image, p[0], p[1])

# note debug
# for i in range(32):

#  self.showNote(self.window image, i, i)
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debug image = np.c_[melody_image_temp, images]
debug_image = cv2.resize(debug_image, None, fx=4, fy=4)
cv2.imshow("debug", debug_image)

def show(self):
while True:
#q PRI NSECEBHREZRRT S
key = cv2.waitKey(16)
if key & Oxff == ord("q"):
break

#c THHEAML
if key & Oxff == ord('c):

self.clear()

self.window _image = self.score_image.copy()
self.showMelodyOutline()

self.showNotes()

cv2.imshow("Melody", selfwindow_image)

cv2.destroyAllWindows()

def main(argv):
win = GuiMain()
win.show()

if _name__ =='_main__"

main(sys.argv)
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