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5.1.2 Z&EmiEE
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5.2 BITIME
ARER Sy 4E Python ¥3% . TensorFlow 4% 1 Jupyter Notebook ¥4

5.2.1 Python IRiE

752 Python 3.6 N UL IECE .78 Windows M35 T #i#E T 2 Anaconda 58 i Python Bt
THHECE, T 2 hk A https://www. anaconda. com/ . 2RIA T 2% Python 3. 7 jiAc, FJJF
Anaconda Prompt, 2235 JF YR 09 35 A5 AL B % librosa, 5 A fin 2>
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pip install librosa
YA
5.2.2 TensorFlow IR &

(1) #TJF Anaconda Prompt, fii A& &6 EEG i A4

conda config —— add channels https://mirrors. tuna. tsinghua. edu. cn/anaconda/pkgs/free/

conda config - set show_channel urls yes

(2) f]# Python 3. 6 P55, BRIN 3. 7 MUARFIIR LA TensorFlow 7776 AN e 25 [ 1, T LA
#57 Python 3. 6 JRAS . iy A T4

conda create — n python36 python=3.6

RG24 A 3R R B A
(3) #£ Anaconda Prompt 36 B 2 1 K 5L 3R 85 L g A dn

activate python36
(4) %% CPU AR TensorFlow, i Afir 4
conda install - upgrade —— ignore — installed tensorflow

) = e =
TATEHE

5.2.3 Jupyter Notebook IfiE

(1) B YEFTIF Anaconda Prompt, 7% %% TensoFlow By IR ES i A2 .
activate python36

(2) 4% ipykernel . 5y A A4 :

conda install ipykernel

(3) B EEE A Jupyter Notebook ) Kernel 77, % A A 2>

python — m ipykernel install —- name python36 —— display - name "tensorflow(python36)"

(4) #THF Jupyter Notebook, # A TAE H F# /5, i A4

jupyter notebook

) = e =
AT,
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5.3 R

AT H LG 5 A BN A RO AL BE L RER R BRI 2R e AR A AT I
T3 S A BB Y D RE A 4 B S ACRS L H SR AR N 5-3 i

¥ | separation_of_voice_and_music F:\J\separation ¢
¥ I dataset
v I MIR-1K
M Lyrics
B LyricsWav
Bl PitchLabel
Il UndividedWavfile
Bm uUnvoicedFramelLabel

vyvyvyvyYYyy

I vocal-nonvocallabel
> Bm Wavfile
¥ W image
& bel.jpe
btn_add.png
@ btn_run.png
f_:ﬂ btn_save.png
¥ I model
a checkpoint
E? svmrnn.ckpt-2880@.data-00000-of -20001
il> svmrnn. ckpt-28800. index
e? svmrnn.ckpt-2880@.meta
e eui.py
ﬁ,model.py
ﬁtrain.py
i" utils.py
Kl 5-3 HR4H

(1) dataset: HE Y ZRBCHE A5 UE K

(2) image: U E GUI HI/ERT T 2 E R E M.

(3) model: fEAEIIZRIYBIAY,

(4) gui. py: BRI GUI Fm.

(5) model. py: 4% P45 AL,

(6) train. py: YIZR3CHF A8 B 1) TUAL B2 A5 RY (4 )0 25 B ARAE
(7) utils. py: FFHUHT Z ) T HeR %L,
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5.3.1 HIEESR

B A FH A e A R R AR A s L AR ARG L ] 54 BIEOR .
Wavfile SCHF 643 & 1150 4> 3ol Sk, 434

v I MIR-1K
FKHIXHE B, wav #6520, 2751 M A 4 A IE R > B Lyrics
2, UndividedWavfile X & T 110 4 > B Lyricshav
SR S0 L SO 3 BT G wav, P M Einchlabeli
Wavfile S & o 9 57 7 $88 1 2 91 25 .
UndividedWavfile ST v i BT 43 54k 7 h 36 F » B vocal-nonvocallabel
. % MIR-1IK F#ff & 2= T/ B &1 M > B bavfile

dataset S'C{“r%"l" 9%&&%%5@?@%11450 ﬁdﬁ 5.4 FUIRAELE
£ R # i bk & http://mirlab. org/dataset/
public/MIR-1K _for MIREX. rar,

5.3.2 HiETALE

Kol P AL PR32 B2 5E AN T DIRE . ARSI s KB R P, wav SCFEEICE A7
I3 figp g B P TE B L BRI PR 2R L B SN PR 5 AR B G 0 O A I R AR e
HAR G A5 2 B 5 A6 TR 4 SO 81 26 LB A SO IR HE AT 40 B L. way SCFEAT STET 42
e AE BT SCAE ARG BR AR 5 SR BE .

1. ENBEEFMBIEEXHIR
B dataset SCPFIH B IINZREE M B0 IESE SO ST R 51 AR AT BN 51 b, BEAT X0 PUAL 2

= S ABIERGR
import os
&AM R B
def load file(dir):

file list = list()

for filename in os. listdir(dir):

file list.append(os.path. join(dir, filename))
F X I P G BAEA file list FI 5K

return file_list

U B BE A AR
dataset train dir = './dataset/MIR- 1K/Wavfile'
dataset_validate dir = './dataset/MIR- 1K/UndividedWavfile'

train file list = load file(dataset train dir)
valid file list = load file(dataset validate dir)

2. EAXHHHEITHE
B B SCOF SRR A P HEAT 5 00 0 B AR . DR Rl B v ) S A I U
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SO Horp e 7 TE R Al 22 P A P T D AR 3X R 2 A 7 OO 3 i R A

=5 A E AL B

import librosa

= BRI SRR

mirlk sr = 16000

£ 4% file list PRYSCMEANAE

def load wavs(filenames, sr):

wavs_mono = list()
wavs_music = list()
wavs_voice = list()

£ FLIC. wav ST (B2 SRR SC 2 U7 38 1 AR SR, — AN E SR AR ZR, O — A SR A
£ 6 B SR 7R T, £ A wavs_mono
= ¥ alifEEAFE A wavs_music,
#4545 N7 f7 A wavs_voice
for filename in filenames:
# librosa. load &R %5 : ML il A 19 SR AE 30K S A
wav, _ = librosa.load(filename, sr = sr, mono = False)
assert(wav.ndim== 2) and (wav.shape[0] ==2), "% WAV LA P!
# librosa. to_mono: ¥ XS i #% b B 18

wav_mono = librosa.to mono(wav) * 2
wav_music = wav[0, :]
wav_voice = wav[l, :]

wavs_mono. append(wav_mono)
wavs_music. append(wav_music)

wavs_voice. append(wav_voice)
R ANENEE Va4 IR RN PN

return wavs_mono, wavs_music, wavs_voice
=3 AU GREE & 1Y . wav 5 45084

2 wavs_mono_train fF [ & BA TS 6 5 4, wavs_music train 724l ffZE, wavs_voice train fFHY &

2PN

wavs_mono_ train, wavs _music_train, wavs voice train = load wavs(filenames = train file

list, sr=mirlk sr)

£ 5 ARAELE R . wav B E

wavs_mono valid, wavs music_valid, wavs voice valid = load wavs(filenames = valid file

list, sr=mirlk sr)

3. wav X (T STFT Lk

K T2 A 56 I 4R NN 2 4 35 00 SR D IR 80 A S sl . 8 B S SCRG T R B 8k e KR
wavs_to_specsO), (HEIGENBER K, MR —-RKELHER . S2FHANESHTZL.
A I, 43 Uk BE AL I B — 4~ batch_size K /INAY SCPFHEAT A9 8 5 2

# 5 A numpy £

import numpy

3 Job A B oA AR P A 30 0 Ak
F B S B AT e 4
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def wavs_to_specs(wavs_mono, wavs music, wavs_voice, n _fft =1024, hop length = None):

stfts mono = list()

stfts music = list()

stfts voice = list()

for wav_mono, wav_music, wav_voice in zip(wavs_mono, wavs_music, wavs_voice) :

2 7F librosa0. 7.1 K DA b A b, BA A5 38 35 45 SC{4F 06 5l fortran — array #% 2, 4 fiE
librosa. stft() #4774k H#

# fii ] numpy. asfortranarray() pi £, Xf B 3 5 AT SCAREAT 1R A A 4

stft _mono = librosa. stft((numpy. asfortranarray(wav_mono)), n_fft = n_fft, hop_
length = hop_length)

stft music = librosa. stft((numpy.asfortranarray(wav_music)), n_fft =n_ fft, hop
length = hop_length)

stft voice = librosa. stft((numpy.asfortranarray(wav_voice)), n_fft =n fft, hop_

length = hop_length)
stfts mono. append(stft mono)
stfts music. append(stft music)
stfts voice. append(stft voice)
return stfts mono, stfts music, stfts_voice
£ J8 ] wavs_to_specs PR, #5455 UE £ 1 B
stfts mono valid, stfts music_valid, stfts voice valid = wavs_to_specs(wavs_mono = wavs_
mono valid, wavs music = wavs music_valid, wavs_ voice = wavs_voice valid, n fft =n fft, hop
length = hop_length)
£ 5% X batch size K/
batch size = 64
# 5% ¥ n_ £fft K/, STET 181 11 K/
n fft = 1024
5B SUAFfith 2 2 A )N 2 B 0 1 e

wavs_mono_train cut = list()
wavs_music_train cut = list()
wavs_voice_ train cut = list()

= WUITZREE LI B 64 4> & SRR
for seed in range(batchislze) :
index = np.random.randint(0, len(wavs_mono train))
wavs_mono_train cut.append(wavs_mono train[ index])
wavs _music_train cut.append(wavs music_ train[ index])
wavs_voice_train cut.append(wavs_voice train[ index])
L I B I A O 3 B AR A e B A e
stfts_mono_train cut, stfts_music_train_cut, stfts_voice_train cut = wavs_to_specs(wavs_
mono = wavs_mono_train cut, wavs music = wavs_music_ train cut, wavs_voice = wavs_voice_

train cut,n_fft = n_fft, hop length = hop_ length)

4, Ab3BSRE 4
B S R BB R B B, A S R A B %ﬂ*ﬁu{nwﬁmfdll SRt AT B R R A
B T LK S5 2 R 52 2 S840 TF o 8 i mini_batch (995 1 HEAT U 25 8008 O B A
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def separate magnitude phase(data):
return np. abs(data), numpy.angle(data)
# mini_batch #7708 (4 i A
# stfts_mono: HLF B STET A5 sk £ P
& stfts_music:4lif£2ZE STET 4 3 5 I
# stfts_music: 4l A5 STET 45 b K 4
# batch size:batch [ K/
# sample_frames: 3K B £ /b Wi 535
def get next batch(stfts mono, stfts music, stfts voice, batch size = 64, sample frames = 8):
stft mono batch = list()
stft_music_batch = list()
stft voice batch = list()
# B HLIE$F batch_size P~ Hdi
collection size = len(stfts_mono)
collection idx = numpy.random.choice(collection size, batch size, replace = True)
for idx in collection idx:
stft_mono = stfts mono[ idx]
stft music = stfts music[idx]
stft voice = stfts_voice[idx]
=5t AH £ i
num_frames = stft mono. shape[1]
assert num_frames > = sample_ frames
# BEHLAR I sample frames Mi%y 45
start = numpy.random. randint(num_ frames — sample frames + 1)
end = start + sample_ frames
stft mono batch. append(stft mono[ :, start:end])
stft music_batch. append(stft music|:, start:end])
stft voice batch.append(stft voice| :,start:end])
= B B s e B numpy . array, F X AR A — L8
# Shape: [batch size, n frequencies, n_frames]
stft mono batch = numpy.array(stft mono batch)
stft music batch = numpy.rray(stft music batch)
stft voice batch = numpy.array(stft voice batch)
# 3% A RNN fYTERZE oK : [batch size, n_frames, n_frequencies]
data mono batch = stft mono batch. transpose( (0, 2, 1))
data music_batch = stft music_batch. transpose((0, 2, 1))
data _voice batch = stft voice batch. transpose((0, 2, 1))
return data_mono_batch, data music_batch, data_voice batch
= i i get_next_batch()
data_mono batch, data music_batch, data voice batch = get next batch(
stfts mono = stfts mono_train cut, stfts music = stfts music_train cut,
stfts voice = stfts voice train cut,batch size = batch size,

sample frames = sample frames)

= BRI A AE
x_mixed _src, _ = separate magnitude phase(data = data mono_batch)
y_music_src, _ = separate magnitude phase(data = data music_batch)

y_voice src, _ = separate magnitude phase(data = data voice batch)
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5. REMEXBKESSH

# W LA S R E 1SR
= dataset_dir: Ui 4 K12
# model _dir: & A A7 iy SCF
# model filename: i B {R 77 1Y L1444
# dataset_sr: B4 4 00 SO BY SR AR R
# learning rate: ¢ 3 H
# batch_size: /NHE & I 25 508 1 K B
# sample frames : & ¥ VIl 2k 3k B Z2 /L i 845
# iterations: Il Zr A0 IR 5L
# dropout_rate: F # &
def parse arguments(argv) :
parser = argparse.ArgumentParser()

parser.add_argument (' —— dataset_train_dir', type = str, help = '"#¥& 4 I 2 K4 i 42,
default = '. /dataset/MIR — 1K/Wavfile')
parser.add_argument('—-— dataset validate dir', type = str, help = "4 4 % iF 50 4 i% 42 1,

default = '. /dataset/MIR — 1K/UndividedWavfile')

parser. add_argument(' —— model dir', type = str, help = "#ERIRFE M LI ', default =
'model")

parser. add_argument('——model filename', type = str, help = "FBI{RIEAY 44", default =
'svmrnn. ckpt')

parser. add_argument('-— dataset sr', type = int, help = "J¥5 4 5% 5 SO AY R FE R, default
=16000)

parser.add_argument('—— learning rate', type = float, help= '] %', default =0.0001)

parser. add_argument('—— batch size', type = int, help= "/N{tE I ZEIE K E ', default = 64)

parser. add_argument (' —— sample frames', type = int, help = "&F ¥ Il 45 35 B £ /D i B9 ',
default = 10)

parser. add_argument('—— iterations', type = int, help = "JI|ZxiE LK%, default = 30000)

parser. add_argument('—— dropout rate', type = float, help = 'dropout ¥ ', default =0.95)

return parser. parse args(argv)

5.3.3 #=ERE

B EE M B AR RL 2 5 5 e S AR B AT T S B

1. EX

TE SCHIAERE Ry 1024 2 IR PR M 28 0 46, B 22 RNN (19 B M 22 T8 B0 1~1024 383,
wE R WA/ eEE)E . 2 RNN ZJE, 5l A1 % 50 15 WAL, 19 B R Ay
it FUA TA)

PRI AR AL A 08 . P #E ST 1024 2 RNNL &2 A N 1~1024 33558 1) RNN #1250
N RIRIE AR E S RNN DR EFIEMNAZ S5 . 1 ReLU RS . I A ] 4 3% #2 )2
i 1B UREAE R Ry 513 (A 4l 2 Rl AR B

NT AR y_music_sre, y_voice_src YR/, BV S i A9 4l £E R B0 v_music_src
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Rl N8 dE y_voice_sre 5 A IR A B x_mixed_sre K/ANME b % 2T LR

GOk
d,,
%
Yo :m Xz,
dUI +d
Vo T Y. = m X, =2,

Hd,y,, & v _music_src, difEEHIE; v, & y_voice_src, 4i AFEIE; 4, & y_dense_
music_src, iEHEEM B A EZ g d, & yv_dense_voice_src, 43 5 )2 Hir )R B
s &, & x_mixed_src, N7 HIPEZE IR & 28 .

TE 53 BF BRI —A 8/ N EL o B 1R 53 B R 0,

£ RAFEAN S
self.num_features = num_features
self.num_rnn layer = len(num hidden units)
self. num_hidden units = num_hidden_ units
S WEL A
R IE P
self.g _step = tf.Variable(0, dtype = tf.int32, name = 'g step')
=B S AAT
)R
self. learning rate = tf.placeholder(tf.float32, shape =[], name = 'learning rate')
FRA THEEMA AR

self.x mixed src = tf.placeholder(tf.float32, shape = [None, None, num features], name =
'x_mixed_src')

= B H

self.y music_src = tf.placeholder(tf.float32, shape = [None, None, num_ features], name =
'y_music_src')

EPNGE €

self.y voice src = tf.placeholder(tf.float32, shape = [None, None, num features], name =
'y_voice src')

= 0hFe & 3E, T RNN R 4%

self.dropout rate = tf.placeholder(tf.float32)

= H) I A A 22 ) 4

self.y pred music_src, self.y pred voice src = self.network init(
= Bl 2 i

self.sess = tf.Session()

AL A 22 Y 2%

def network init(self):
rnn_layer = []

# MR ¥% num_hidden_units B9 & R P g B @ JLJZ RNN, £~ RNN K £l size

for size in self.num hidden units:

£ T LSTM AR UE G B0 S 17 L T A58 200 o iy 2
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#m &5, ik A
layer cell = tf.nn.rnn cell.LSTMCell(size)
tf. contrib. rnn. DropoutWrapper ( layer cell, input keep prob = self.

layer cell =

dropout_rate)
rnn_layer. append(layer cell)

# £ 2 RN
AR AIE DI 2R 5 2% 58 35 00 A i 5 s R) & 2R, il R[] RNN

tf.nn. rnn_cell.MultiRNNCell(rnn layer)

multi _rnn cell =
outputs, state = tf.nn.bidirectional dynamic_rnn(cell_ fw

= multi_rnn_cell, cell_bw

multi_rnn_cell,
inputs = self.x mixed src, dtype = tf.float32)

out = tf.concat(outputs, 2)

F R
# KM ReLU ¥ TH
y_dense _music_src = tf.layers.dense(
inputs = out,
units = self.num_ features,
activation = tf.nn.relu,
= 'y dense music_src')

name =
y_dense voice src = tf.layers.dense(

inputs = out,
units = self.num features,

activation = tf.nn.relu,

name = 'y dense voice src')

y dense music_src / (y_dense music_src + y dense voice src + np.finfo

y_music_src =

(float).eps) * self.x mixed src
y dense voice src / (y _dense music_src + y dense voice src + np.finfo

y_voice_src =
(float).eps) * self.x mixed src

return y music_src, y voice_ src

2. ik Es
A 300 H A B s R T reduce_mean() 38 5 HH B 26 ZZ 508 v_music_src K46

N BE y_voice_sre W7 25, BETRIAEAL R LI Adam 1L 7S AR AL BT S50,

= i 2k R AL
def loss_init(self):
with tf.variable scope('loss') as scope:
# 3R J7 2 (reduce_mean J7 %)
loss = tf.reduce_mean(
tf. square(self.y music_src — self.y pred music_src)
+ tf.square(self.y voice src — self.y pred voice src), name= 'loss')

return loss

# et #
# R HUH Y Adam 11k 48

def optimizer init(self):
= tf. train. AdamOptimizer (learning_rate = self. learning_rate). minimize

optimizer =
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(self. loss)
return optimizer

3. WAL
PR R AE R L 450 % R B A AL 4% 2 05 2 SCUINZR L 3 K R A7 19 4 G oR KL, 1 T

A
# PRAFHEA

def save(self, directory, filename, global step):
F QR B FORETE, B
if not os. path. exists(directory) :
os. makedirs(directory)
self. saver. save(self. sess, os.path. join(directory, filename), global_ step = global step)
return os. path. join(directory, filename)
£ MBI, G0 R A, W) b Ak BT A A
def load(self, file dir):
RN R
self. sess. run(tf.global variables initializer())
F QR A BRI A
kpt = tf.train.latest checkpoint(file dir)
print("kpt:", kpt)
startepo = 0
if kpt != None:
self. saver. restore(self. sess, kpt)
ind = kpt.find("-")
startepo = int(kpt[ind + 1:])
return startepo
= H iR U %k
def train(self, x_mixed_src, y music_src, y_voice_src, learning rate, dropout_rate):
2Bl
# step = self.sess.run(self.g step)
, train loss = self.sess.run([self.optimizer, self.loss],
feed dict = {self.x mixed src: x mixed src, self.y music_src: y music_src, self.y voice
_src: y voice_ src,
self. learning rate:learning rate, self.dropout rate: dropout rate})

return train loss

2 I HiE
def validate(self, x mixed src,y music_src,y voice src, dropout rate):
y_music_src_pred, y voice src pred, validate loss = self. sess.run([self.y pred music_src,

self.y pred voice src, self.loss],
feed dict = {self.x mixed src: x mixed src, self.y music_src: y music_src, self.y voice
_src: y_voice_src, self.dropout_rate: dropout_rate})
return y_music_src_pred, y voice_ src_pred, validate loss
# 3L
def test(self, x mixed_src, dropout_rate) :

y music_src_pred, y voice src_pred = self. sess.run([self.y pred music src, self.y pred
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voice src],
feed dict = {self.x mixed src: x mixed src, self.dropout rate: dropout rate})

return y music_src_pred, y_voice_ src_pred

5.3.4 WENERRTE

AT A I 2R 4R R a4 400 5 o B A G0 95 5 Y )11 2 B A L {R A7
1. #wBl
BRI 2R B AR AR T

= WR AL A
model = SVMRNN(num features = n fft // 2 + 1, num_hidden units = num hidden units)
DIk %]
= W ABATAERL, W) 46 Ak i A 8
startepo = model.load(file dir = model dir)
print('startepo:' + str(startepo))
= IR I 25
# index J& VI IV 2R 4 10 B MO bR AT
index = 0
for i in (range(iterations)):
2 ALY e T b I I DI 25

if i < startepo:

continue
wavs_mono_train cut = list()
wavs_music_train _cut = list()
wavs_voice train_cut = list()

£ M UIZRAE h B AL 1% B 64 >3 AT 43R
for seed in range(batch size):
index = np.random.randint(0, len(wavs mono train))
wavs_mono_train cut. append(wavs_mono train[ index])
wavs _music_train cut.append(wavs music train[ index])
wavs_voice train cut.append(wavs voice train[index])
T I AR LS A 4 Y R e ) AR

stfts mono train cut, stfts music train cut, stfts voice train cut = wavs to specs(

wavs_mono = wavs_mono_train cut, wavs_music = wavs_music_train cut, wavs_voice
wavs_voice_ train cut,

n fft = n fft, hop length = hop_ length)

FRBON — A

data_mono_batch, data music_batch, data voice batch = get next batch( stfts_mono =

stfts mono train cut, stfts music = stfts music train cut, stfts voice = stfts voice train cut,
batch size = batch size, sample frames = sample frames)
= AR BUBRAE
x mixed src, @ = separate magnitude phase(data = data mono batch)
y _music_src, _ = separate magnitude phase(data = data_music_batch)

y _voice src, = = separate magnitude phase(data = data voice batch)
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3R AP R 4%, T 16 I 25

train loss = model.train(x mixed src = x mixed src, y music_src = y music_src, y_
voice src = y voice src,learning rate = learning rate, dropout rate = dropout rate)
= & 10 D th— I ZRg R 4 R

if i % 10 ==

print('Step: %d Train Loss: % f' % (i, train loss))
# 43 200 A4 HH— R D 45 2R

if 1 % 200 == 0:
print('==============================================")
data_mono_batch, data music_batch, data voice batch = get next batch(stfts

mono = stfts mono valid, stfts music = stfts music valid, stfts voice = stfts voice valid,
batch size = batch size, sample frames = sample frames)

x _mixed src, _ = separate magnitude phase(data = data_mono batch)

y_music_src, _ = separate magnitude phase(data = data_music_batch)

y_voice src, _ = separate magnitude phase(data = data_voice_ batch)

y _music_src_pred, y voice src pred, validate loss = model.validate(x_mixed src = x
_mixed_src,
y music_src = y music_src, y voice src = y voice src, dropout rate = dropout rate)

f' % (1, validate loss))

o°

print('Step: % d Validation Loss:

batch_size & 7E— KA 8] /)5 W) A% 3% 3o B2 FH 21 44 U1 21 B B B L U 2k ist Bl B 32k B 64 A
B IR NSk, B34k 1110 %0 154 30 000 2, A 5-5 Fras .,

Step: 360@ Validation Loss: 1.106188
Step: 261@ Train Loss: @.8088172
Step: 3620 Train Loss: 1.425123
Step: 3630 Train Loss: ©.829851
Step: 3648 Train Loss: 1.118434
Step: 3658 Train Loss: 1.124288
Step: 366@ Train Loss: ©.998556
Step: 3670 Train Loss: ©.996172
Step: 3680 Train Loss: 1.189133
Step: 369@ Train Loss: 1.257832
Step: 37@@ Train Loss: 1.298231
Step: 3710 Train Loss: 1.067620
Step: 3720 Train Loss: ©.947821
Step: 3730 Train Loss: ©.974504
Step: 374@ Train Loss: ©.957819
Step: 375@ Train Loss: @.742355
Step: 376@ Train Loss: 8.977312
Step: 3770 Train Loss: ©.933429

Kl 5-5  YIghEs

2. RERTF

FRLRAFAT PRI T . — 2y 1 AE U Zhad A v B A0 T v W i, BE R 7R b U DR AF Y
B AR TF U6 s I 1 A I v B I R A

% 4 200 45 (A7 — YKL

if 1 % 200 == 0:

model. save(directory = model dir, filename = model filename, global step= 1)
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5.3.5 #REANK

& H] Python HA Y Tkinter FE# 4T GUI #&it, GUT B A4N T T 6E .

1. #tERENF i FRF R

7E X addfileO) fl choose_save_pathO) B4~ R &L, f# F Tkinter ' filedialog fHFT I R
S

def addfile():
# 8 X AR AL it nusic_path, HI T U805 03 SC#F
global music_path
paths = tk.filedialog. askopenfilenames(title = '{EHETE /0 2 Byl )
£ AR A IR R Y ARt
= 3t i s o
for path in paths:
music_path. append(path)
label info[ 'text'] = '"\n'.join(music_path)
IR PR B4 RS AR AE Y S
def choose_save path():
global save path
save path = tk.filedialog.askdirectory(title = "R IE M)
save_info[ 'text'] = save_ path

2. RESAKAH

RE SCYE FHRE AL A PR AL separateO) PRVELSE BT T RE
(1 E?ﬁ#??ihﬁ@)(??l_‘Tﬁﬂ%ﬁ%%?gxiﬁﬁiﬁ}%J\%ﬂﬁﬁﬁﬁﬁﬁﬂfﬂﬁﬁﬁ,ﬁﬁﬁiiﬁﬁEE@fﬁ&tﬂio

2 Jm A

wavs_mono = list()

for filename in music_path:
wav_mono, _ = librosa.load(filename, sr = dataset sr, mono = True)
wavs_mono. append(wav_mono)

A AR ) £EE RTER

SEOAEN T, WOKE = fft A8

n fft = 1024

£ IR

hop_length = n_fft // 4

= B T TR B 4 B A

stfts mono = list()

for wav_mono in wavs_mono:

stft_mono = librosa. stft(wav_mono,n_fft =n_fft, hop length= hop_length)

stfts mono. append(stft mono. transpose())

(2) Hodls Ak B S 34 I R I AR R L AT P8 R 2219 0 1
£ 0B A 22 1 2
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model = SVMRNN(num features=n fft // 2 + 1, num hidden units = num_ hidden units)
£ 53 AT
model. load(file dir = model dir)
for wav_filename, wav_mono, stft mono in zip(music_path, wavs mono, stfts mono):
wav_filename base = os.path. basename(wav_filename)
= B JE S
wav_mono_filename = wav_filename base.split('.')[0] + '_mono.wav'
=03 B B Al Bk 22
wav_music_filename = wav_filename base.split('.')[0] + ' music.wav'
4385 B SR
wav_voice filename = wav_filename base.split('.')[0] + ' voice.wav'
& WO SO AR X AR
wav_mono_filepath = os.path. join(save path, wav_mono_filename)
wav_music_hat filepath = os.path. join(save path,wav_music_filename)
wav_voice hat filepath = os.path. join(save path,wav_voice filename)
print('Processing % s ...' % wav_filename base)
stft mono magnitude, stft mono phase = separate magnitude phase(data = stft mono)
stft mono _magnitude = np.array([stft mono magnitude])
y music_pred, y voice pred = model.test(x mixed src = stft mono magnitude, dropout

rate = dropout_rate)

(3) R Ak HRGH P B30 3 SO AUEAS (9 AR (6245 BRI S 2R 47 e L ok 30 8 4

AR 90 i i FORE A, 15 30 2 8
#15% s(t)F L " (j » phases) KR {55 s(t) B I AALL phases
def combine magnitude phase(magnitudes, phases):

return magnitudes * np.exp(l.j * phases)

(4) 4 I BT L way 4% 2R Bl DR A
& R A7 KL, fE ] Librosa. output. write_wav() BRK, K SCUFORAT L. wav e 3R SCIF

librosa. output. write wav(wav_mono filepath, wav_mono, dataset sr)
librosa. output. write wav(wav_music_hat filepath,y music_hat, dataset sr)
librosa. output. write wav(wav_voice hat filepath,y voice_ hat, dataset sr)
R DN TR DR A SCPR e b 5 A T R 2 S, A AETE N A ST T % SR e
if os.path. exists(wav_music_hat filepath):
os. startfile(save_path)

remind_window. destroy()

3. GUI %5
GUI fHRARE T .

from tkinter import Tk, filedialog
import tkinter as tk

import librosa

import os

import numpy as np

from NewModel import SVMRNN
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from NewUtils import separate magnitude phase, combine magnitude phase
music_path = []
save path = str()
wav_music_hat filepath = str()
def addfile():
# 58 Y42 )R8 B music_path, T ES & 0 SC#F
global music_path
paths = tk.filedialog. askopenfilenames(title = "% FEE 43 B A A ")
# DR A7 B BF Y #th
= 3 D3 ds
for path in paths:
music_path. append(path)
label info[ 'text'] = '\n'.join(music_path)
& PEPE S B 45 IS R AT Y S
def choose_save path():
global save_path
tk. filedialog. askdirectory(title = "VE AR 77 043k ")
save_info[ 'text'] = save path
= HEE B E X
def pop_ window() :

save_path =

global wav_music_hat filepath
def separate():

dataset sr = 16000 # R

model dir = './model' R PR AE Ak
dropout_rate = 0.95 #EZ5E

= I E AT

wavs_mono = list()

for filename in music path:
wav_mono, _
wavs_mono. append(wav_mono)

Il L AR ) £t RURR

SHINBU T, BHOKE = fft 5%

n fft = 1024

# IR

hop length = n fft // 4

2 JH T RNN Y S AL

num_hidden units = [1024, 1024, 1024, 1024, 1024]

W AR e A5 B MU

list()

for wav_mono in wavs_mono:

stfts mono =

= librosa. load(filename, sr = dataset sr, mono = True)

stft mono = librosa. stft(wav_mono,n fft=n fft, hop length= hop length)

stfts mono. append(stft mono. transpose())

= WA AL 2 1 4

model = SUMRNN(num_features =n_fft//2 + 1,num_hidden units = num hidden units)

£ 3 AR
model. load(file dir = model_dir)

for wav_filename, wav_mono, stft mono in zip(music_path, wavs mono, stfts mono):
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wav_filename base = os.path. basename(wav_filename)
R E & A
wav_mono_filename = wav_filename base.split('.')[0] + ' mono.wav'
43 T AR 2 S
wav_music_filename = wav_filename base.split('.')[0] + ' music.wav'
YNV T QS
wav_voice_filename = wav_filename base.split('.')[0] + '_voice.wav'
 EARAT ST AR O % A2
wav_mono_filepath = os.path. join(save path, wav_mono_filename)
wav_music_hat_ filepath = os. path. join(save_path, wav_music_filename)
wav_voice hat filepath = os.path. join(save path,wav_voice filename)
print('Processing % s ...' % wav_filename_base)
stft mono magnitude, stft mono phase = separate magnitude phase(data = stft_mono)
stft _mono magnitude = np.array([stft mono magnitude])
y_music_pred, y_voice_pred = model. test(x_mixed_src = stft_mono_magnitude,
dropout_rate = dropout_rate)
= AR AR P 0 ANAR AL, 2 S 2 A, T T A 3 N B o 4
y_music_ stft hat = combine magnitude phase(magnitudes = y_ music pred[O0],
phases = stft _mono_phase)
y_voice stft hat = combine magnitude phase(magnitudes = y_voice pred[0],
phases = stft_mono phase)
y_music_stft_hat = y music_stft hat. transpose()
y voice stft hat = y voice stft hat.transpose()
£ o 0 e R B A G O 3 S G A A SRS T 4 A A, A SRR RS Y A S A
y_music_hat = librosa. istft(y music_stft hat, hop length= hop_ length)
y voice hat = librosa. istft(y voice stft hat, hop length= hop length)
= R B
librosa. output. write wav(wav_mono_filepath, wav_mono, dataset sr)
librosa. output. write wav(wav_music_hat filepath,y music_hat, dataset sr)
librosa. output. write wav(wav_voice hat filepath,y voice hat, dataset sr)
if os. path. exists(wav_music_hat filepath):
os. startfile(save path)
remind_window. destroy()
remind window = tk.Toplevel()
remind window. title( "&£/ ")
remind window.minsize(width = 400, height =200)
tk. Label (remind_window, text = 'JIZKALRIHf, iE ) ] 5 ') . place(x = 70, y=60)
tk. Button(remind_window, text = 'J&/{Iif T ', font = ('Fangsong', 14), command = separate).
place(x =150, y=100)
root = Tk()
# 0 AR
root. title( "W A 4355 ")
& R/NA AT
root. resizable(0,0)
= Qs R E R
canvas = tk. Canvas(root, width= 800, height =900, bd =0, highlightthickness = 0)
imgpath = 'image/bgl.jpg’
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img = Image.open(imgpath)

photo = ImageTk.PhotolImage(ing)

=R SR TES D BN 8

canvas. create image(750, 400, image = photo)

canvas. pack( )

S I £1

& WS I B0 B R

btn add = tk.PhotoImage(file = 'image/btn add.png')

btn addfile = tk.Button(root, command = addfile, image = btn add)

Z AR E O

canvas. create window(70,70, width =84, height = 84, window = btn_addfile)

= YiRe i B S0

canvas. create text(70,130, text = "HIC{f', fill = 'white', font = ('Fangsong', '15', 'bold'))
BB ARAT B AR 10 He

pic_save = tk.PhotoImage(file = 'image/btn_ save.png')

btn save = tk.Button(root, command = choose save path, image = pic_save)
canvas. create window(200, 70, width= 84, height = 84, window = btn save)

canvas. create text(200,130, text = "EEFEEIF IS ', £111 = 'white', font = ('Fangsong', '15', 'bold'))
#ia T4

pic_run = tk.PhotoImage(file = 'image/btn run.png')

btn_run = tk.Button(root, command = pop window, image = pic_run)

canvas. create window(330, 70, width= 84, height = 84, window = btn_run)

canvas. create text(330, 130, text = 'i&f7', fill = 'white', font = ('Fangsong', '15', 'bold'))
£ BT 43 s A th

canvas. create_text(70, 180, text = "f5/r B AYFM ', fill = 'white', font = ('Fangsong', '14', 'bold'))
label info = tk.Label(root, bg= 'white', anchor = 'nw', justify= 'left')

canvas. create_window(210, 300, width= 400, height = 200, window = label info)

= WoR R AF Y PR AR

canvas.create text(48, 430, text = ({45, £ill = 'white', font = ('Fangsong', '14', 'bold'))
save_info = tk.Label(root, bg= 'white', anchor = 'nw', justify= 'left')
canvas. create window(210, 470, width= 400, height = 50, window = save info)

root. mainloop()

5.4 &K

AR L AE YN R R R S AR RN A

5.4.1 JI&EEH=E

N ZRaEACENFE )5 09280 B0, 401 2% R B (/D T 0.5 3 IR 35 33X A T30 A 288 11 2k HE B
o A EINLS B B epoch 958 . A A1 451 2% e B4 (B 78 38 7 /) , OF HLAE
17 000 A LU #a T A2 E ik 5-6 FaR .
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Step: 17200 Validation Loss: ©.4208842

Step: 17210 Train Loss: ©.587283
Step: 17228 Train Loss: ©.582529
step: 17230 Train Loss: ©.541619
Step: 17248 Train Loss: ©.580664
Step: 17250 Train Loss: ©.458918
Step: 17268 Train Loss: @.628358
Step: 17278 Train Loss: @.479427
Step: 17280 Train Loss: ©.497587
Step: 17290 Train Loss: ©.542923
Step: 17380 Train Loss: ©.432395
Step: 17310 Train Loss: ©.469025
Step: 17328 Train Loss: ©.444656
Step: 17330 Train Loss: ©.449266

5-6 YL b R

5.4.2 MR

BB A AR AR AT IR, I8 2 B A5 2 Y 4 £F 22 0 Al R T 2 0k X e LA B N B B
B LA G UE . BERIET DL ST R AR S A . I 5-7 A 5-8 B,

[ 5-7 e Ry s A BT

€ 5-8  ZrESHIAifEZRIE

5.4.3 HWEIWHA

UL FE LLT 4 #54,

(1) 4TIF gui. py X, FETWE 5-9 fiR .

(2) BT TR N SCPE 0 A L 3 B B AR AT A 23 00 Y L AR A 40 B A A S R S i il
1) % 72 F 44 Bk AL 5-10 7
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(3) LR, A 5-11 iR,

S ZfI(Pythonkk)

¢

®®
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