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Currently, there are several Text-to-Speech implementations that use deep learning, but the
sound quality and intonation quality are not perfect and there is room for improvement. The
purpose of this research is to develop a model that can obtain higher quality synthesized
speech by improving the existing implementation.

Specifically, improve the network model part of Merlin, a speech synthesis framework written
in Python3 and TensorFlow, and compare the speech output using the model before
improvement with the speech output using the new model Check if the model change was
effective.

Key words: Text-to-Speech, Deeplearning, TensorFlow, Keras
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def define_custom model (self):
print ( —— define custom model —-")
print C —— debug n_in: ’ + str(self.n_in))
print ( —— debug n_out: ’ + str(self.n_out))
seed = 12345

np. random. seed (seed)

n_hidden = 512

use_dropout = False
dropout_ratel = 0.2
dropout_rate2 = 0.5

self. model. add(
Dense (
input_shape=(None, self.n_in),
units=n_hidden,
kernel_initializer="normal”))
self. model. add(
Dropout (dropout_ratel) if use_dropout else Dense(n_hidden))
self. model. add(
LSTM(
units=n_hidden,
input_shape=(None, n_hidden),
kernel_initializer="glorot_uniform’,
return_sequences=True))
self. model. add (
Dropout (dropout_rate2) if use_dropout else Dense(n_hidden))
self. model. add (
Dense (
units=self.n_out,
input_dim=n_hidden,
kernel_initializer="normal’,

activation="linear’ ))



# Compile the model

self. compile_model ()

2RS0T A
train_sequence_model Zt&ZE L. TensorBoard Zfifl4A L HICEF L -7 ul T3 LThHbd, =
DT T T LITHFIAEE L L TERSND,

def train_custom_model (self, train_x, train_y, valid_x, valid_y, train_flen,
batch_size=1, num_of_epochs=10, shuffle_data=True, training algo=1):

print ( ——— train_custom_model ——)

batch_size = 32

num_of epochs = 25

tensorboard = TensorBoard (
log dir="./logs’,
histogram_freq=0,
batch_size=batch_size,
write_graph=True,
write_grads=True,

)

tensorboard. set_model (self. model)

train_id_list = list(train_flen[ utt2framenum’ ].keys())
if shuffle_data:
random. seed (271638)

random. shuffle (train_id_list)

train_file_number = len(train_id_list)
for epoch_num in range (num_of_epochs) :
print (C Epoch: %d/%d * %(epoch_num+1, num_of epochs)))
file_num = 0
while file_num < train_file_number:
train_idx_list = train_id_list[file_num: file_num + batch_size]
seq_len_arr = [train_flen[ utt2framenum’ ][filename] for filename in
train_idx_list]
max_seq_length = max(seq_len_arr)
sub_train_x = dict((filename, train_x[filename]) for filename in

train_idx_list)



sub_train_y = dict((filename, train_y[filename]) for filename in
train_idx_list)

data_utils. transform_data_to_3d_matrix (sub_train_x,

temp_train_x

max_length=max_seq_length)

temp_train_y data_utils. transform_data_to_3d_matrix(sub_train_y,
max_length=max_seq_length)

logs = self.model. train_on_batch(temp_train_x, temp_train_y)

file_num += len(train_idx_list)

data_utils. drawProgressBar (file_num, train_file_number)

tensorboard. on_epoch_end (epoch_num, dict(zip(self.model.metrics_names, logs)))
print (" Validation error: % 3f” % (self.get_validation_error(valid_x,

valid_y)))

tensorboard. on_train_end (None)

TNaArTHEANTOERRA TR 7T A
#!/usr/bin/env python3
import os
import re

import subprocess

balance_sentence = ’balance_sentence. txt’
log_name = ’open_jtalk. log’

dest = ’dest/’

full_dest = dest + ' full/’

mono_dest = dest + mono/’

os. makedirs (full_dest, exist_ok=True)

os. makedirs (mono_dest, exist_ok=True)

# [Output label]NBHRDZEITE CHERBE Ty 7T ¥ 75
output_label pattern = r’ ¥[Output label¥]¥n ([¥s¥S]+?)¥n ¥n’

- o + FTERE-HTHxY T YT 5
mono_label pattern = v’ ¥-(. +?) ¥+

openjtalk = “echo {} | open_jtalk —-x /var/lib/mecab/dic/open—jtalk/naist-jdic -m



/usr/share/hts—voice/nitech—jp—atr503-m001/nitech_jp_atr503_m001. htsvoice —r 1.0 —ot

+ log_name

# NT AL EFERIA IR
sentences = ()
with open(balance_sentence, 'r’, encoding= utf-8 ) as f:

sentences = f.read(). strip().split( ¥n')

B SCZ LT T AL B AR UBLSINT RS
full_labels = []
for i in range(l, len(sentences)):

id, sentence, yomi, monophone = sentences[i].split( ¥t’)

subprocess. run (openjtalk. format (sentence), shell=True)
with open(log name, ’t’, encoding= utf-8 ) as f:
full_labels. append (re. search(output_label_pattern, f.read(),
flags=re. MULTILINE). group(1))

os. remove (log_name)

B 7NT N EE S T A AR LELSNTHS AN
mono_labels = []
for i in range(0, len(full_labels)):
label = []
for line in full_labels[i].split( ¥n’):
start, end, _label = line.split( )
label. append (’ . join([start, end, re. search (mono_label_pattern,
line). group(1)]))
mono_labels. append (" ¥n’. join(label))

BTk T 7 A0 E LTHT)
for i in range(len(full_labels)):
number = str(i + 1)
digits = len(str(len(full_labels)))
with open (full_dest+number.zfill (digits)+ .lab’, 'w, encoding= utf-8 ) as f:
f.write(full_labels[i])

#E/) TN EHET A NVELTHTD

for i in range (len(mono_labels)):



number = str(i + 1)

len(str (len (mono_labels)))

digits
with open (mono_dest+number. zfill (digits)+ .lab’, 'w, encoding= utf-8 ) as f:

f.write (mono_labels[i])

EETFRXNOBEFEEGRT S T A
#!/usr/bin/env python3

import os

import re

import sys

import shutil

import subprocess

# 77 A4
test_name = test’

test_file name = test_name + . lab’

log_name = "open_jtalk. log’

. y . . b
volce_nhame = jJapanese_volce

work_dir = ’experiments/’ + voice_name
tmp_dir = os. path. join(work_dir, ’_test_synthesis’)

target_dir = os.path. join(work_dir, ’test_synthesis’)

wav_dir = os.path. join(target_dir, 'wav’ )

gen_lab_dir = os.path. join(target_dir, ' gen-lab’)
prompt_lab_dir = os. path. join(target_dir, ’prompt—lab’)
list_file = os.path. join(target_dir, ’test_id_list.scp’)

# [Output label]DHIRDZEITE CHERBE —HTYX vy 7V F ¥ T HIEHKI
output_label pattern = r’ ¥[Output label¥]¥n ([¥s¥S]+?)¥n ¥n’

# OpenJTalk FEATHLF5
openjtalk = “echo {} | open_jtalk -x /var/lib/mecab/dic/open—jtalk/naist—jdic -m
/usr/share/hts—voice/nitech—jp—atr503-m001/nitech_jp_atr503_m001. htsvoice —r 1.0 —ot

+ log_name



# AT ST
text_to_speech = “time -p ./07_run_merlin.sh  conf/test_dur_synth_{}.conf

conf/test_synth_{}. conf . format (voice_name, voice_name)

. b . .,
if _ name_ == _ main__ :

if len(sys. argv) < 2:
print ( error: text is required’)
print C try: ./generate. sh <text>’)
sys. exit (1)

# BEfFD 7 7 A L% iRikE
shutil. move (target_dir, tmp_dir)

#7127 M) EED

os. makedirs (target_dir, exist_ok=True)
os. makedirs (wav_dir, exist_ok=True)

os. makedirs(gen_lab_dir, exist_ok=True)

os. makedirs (prompt_lab_dir, exist_ok=True)

# 77 %R NDOIERK
subprocess. run (openjtalk. format (sys. argv[1]), shell=True)
with open(log name, 'r’, encoding= utf-8 ) as f:
full_label = re.search(
output_label_pattern,
f.read(),
flags=re. MULTILINE
). group (1)

os. remove (log_name)

# TV T 7 A NDEZAHR

with open(os. path. join(prompt_lab_dir, test_file_ name), 'w , encoding= utf-8 ) as

f.write(full_label)

# VARNT 7 AINIEEIAL



with open(os. path. join(list_file), 'w, encoding= utf-8 ) as f:

f.write (test_name)

B ARk

subprocess. run (text_to_speech, shell=True)

# WL v T4 L7 MVICARER 7 7 A Va2 BE)

shutil. move (os. path. join(wav_dir, test_name +  .wav ), test_name +  .wav )

#7417 FUELEICRET
shutil. rmtree (target_dir)

shutil. move (tmp_dir, target_dir)



