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from import as
from import
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Q © inport librosa
import numpy as np
<> import tensorflow as tf
from matplotlib import pyplot as pl
o from matplotlib.gridspec import GridSpec
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from import
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/content/drive
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Q [1] import librosa
import numpy as np
<> import tensorflow as tf
from matplotlib import pyplot as pl
o from matplotlib.gridspec import GridSpec
» K- |
° from google.colab import drive
drive.mount('/content/drive') |

Mounted at /content/drive
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y, sr = librosa.load('drive/My Drive/?????.mp3', mono=True)
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nsecond = 30
y= y[:sr * nsecond]
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y stft = abs(librosa.stft(y).T)

y stft /= y stft.mean()
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Q [1] import librosa
import numpy as np
<o import tensorflow as tf

from matplotlib import pyplot as pl
from matplotlib.gridspec import GridSpec
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from google.colab import drive
drive.mount('/content/drive')

Mounted at /content/drive

3

y, sr = librosa.load('drive/My Drive/music_test.mp3', mono=True)

/usr/local/lib/python3.7/dist-packages/librosa/core/audio.py:162: UserWarning: PySoundFile failed. Trying audioread instead.
warnings.warn("PySoundFile failed. Trying audioread instead.")
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nsecond = 30

y = yl:sr¥ nsecond]

y_stft = abs(librosa.stft(y).T)
y_stft /= y_stft.mean()
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nbasis = 20

nframe, nbin = y stft.shape
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Q [1] import librosa
import numpy as np
<> import tensorflow as tf

from matplotlib import pyplot as pl
from matplotlib.gridspec import GridSpec

[2

from google.colab import drive
drive.mount('/content/drive')

Mounted at /content/drive

3

y, sr = librosa.load('drive/My Drive/music_test.mp3', mono=True)

/usr/local/lib/python3.7/dist-packages/librosa/core/audio.py:162: UserWarning: PySoundFile failed. Trying audioread instead.
warnings.warn("PySoundFile failed. Trying audioread instead.")

nsecond = 30

y = yl:sr¥ nsecond]

y_stft = abs(librosa.stft(y).T)
y_stft /= y_stft.mean()
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[5] # T: nframe, F: nbin, K: 20 KRELZT,
nbasis = 20
nframe, nbin = y_stft.shape
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history = []

x = tf.constant(y stft + le-10)

1x = tf.constant(tf.math.log(x))

lw = tf.vVariable(tf.random.normal([nframe, nbasis]))
lh = tf.variable(tf.random.normal([nbasis, nbin]))
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[ ] history = []
Q x = tf.constant(y_stft + le-10)
1x = tf.constant(tf.math.log(x))
<> W = tf.Variable(tf.random.normal([nframe, nbasis]))

1h = tf.Variable(tf.random.normal( [nbasis, nbin]))

TZ2TDHZ—RT—)LZzBET %/cth. 1e-3 (-60dB) TEYID,
wh = tf.matmul(tf.exp(lw), tf.exp(lh)).numpy()
lw display = tf.maximum(lw, tf.reduce _max(lw) + np.log(le-

3)) .numpy ()
lh_display = tf.maximum(1lh, tf.reduce_max(lh) + np.log(le-



3)).numpy ()

lwh display = np.log(np.maximum(wh, wh.max() * 1le-3))
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[ ] history = []
Q x = tf.constant(y_stft + le-10)
1x = tf.constant(tf.math.log(x))
<> 1w = tf.Variable(tf.random.normal([nframe, nbasis]))

1h = tf.variable(tf.random.normal( [nbasis, nbin]))

O
[] # 7570h5-Rr—)VEBET B, le-3 (-60dB) TRYIHLET,
wh = tf.matmul(tf.exp(lw), tf.exp(lh)).numpy()
W_display = tf.maximum(lw, tf.reduce_max(lw) + np.log(le-3)).numpy()
lh_display = tf.maximum(lh, tf.reduce_max(lh) + np.log(1le-3)).numpy()
wh_display = np.log(np.maximum(wh, wh.max() * 1le-3))
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fig = pl.figure(constrained_layout=True)

gs = GridSpec(5, 5, figure=fig)
axl = fig.add subplot(gs[@, 0])
axw = fig.add subplot(gs[@, 1:])
axh = fig.add subplot(gs[1l:, ©])
[1:, 1:]

axs = fig.add_subplot(gs )

)

axl.plot(history)

axw.imshow(1lw_display.T, aspect="auto')
axh.imshow(lh display.T, aspect="auto', origin='lower"')
axs.imshow(lwh_display.T, aspect='auto', origin='lower")

pl.show()
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[8] fig = pl.figure(constrained_layout=True)

Q gs = GridSpec(5, 5, figure=fig)
axl = fig.add_subplot(gs[0, 0])
< axw = fig.add_subplot(gs([0, 1:])

axh = fig.add_subplot(gs(1:, 0])
axs = fig.add_subplot(gs[1:, 1:])

axl.plot(history)

axw. imshow(1lw_display.T, aspect='auto')
axh.imshow(lh_display.T, aspect='auto', origin='lower')
axs.imshow(lwh_display.T, aspect='auto', origin='lower')

pl.show()
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fREtE I—RT
history = []
opt = tf.keras.optimizers.Adam(learning_rate=.1)
for i in range(10000):
print ("L ")
print(i)

def loss_euc():
wh = tf.matmul(tf.exp(lw), tf.exp(lh))
return tf.reduce_sum((x - wh) ** 2)
def loss idiv():
lwh = tf.reduce_logsumexp(lw[:, :, None] + 1lh[None,
i, ], axis=1)
return tf.reduce_sum(x * (1x - 1lwh - 1) +
tf.exp(lwh))
opt.minimize(loss_idiv, var_list=[1lw, 1lh])
history.append(np.log(loss_idiv().numpy()))

wh = tf.matmul(tf.exp(lw), tf.exp(lh)).numpy()

lw_display = tf.maximum(lw, tf.reduce_max(lw) +
np.log(1le-3)).numpy()

lh display = tf.maximum(1lh, tf.reduce_max(lh) +

np.log(le-3)).numpy()
lwh_display = np.log(np.maximum(wh, wh.max() * le-3))
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° history = []

Q opt = tf.keras.optimizers.Adam(learning_rate=.1)| |
for i in range(10000):
<> print("@EH : ")

print(i)
# loss ZEBLET, TOMBISSIMBLETIRENSBD ET,
def loss_euc():
wh = tf.matmul(tf.exp(lw), tf.exp(lh))
return tf.reduce_sum((x - wh) * 2)
def loss_idiv():
lwh = tf.reduce_logsumexp(lw[:, :, None] + lh[None, :, :], axis=1)
return tf.reduce_sum(x * (1x - lwh - 1) + tf.exp(lwh))

# Adam TEMOf%BHLET,
# var_list [CEHULLVWEHK (tf.Vvariable) EEELE T,
opt.minimize(loss_idiv, var_list=[lw, lh])

# BHED loss OEEHWLET,
history.append(np.log(loss_idiv().numpy()))

# I5370HS—-AT7—)VEERYT B8, le-3 (-60dB) TEYIHLET.
wh = tf.matmul(tf.exp(lw), tf.exp(lh)).numpy()
w_display = tf.maximum(lw, tf.reduce_max(lw) + np.log(1le-3)).numpy()
lh_display = tf.maximum(lh, tf.reduce_max(lh) + np.log(1le-3)).numpy()
wh_display = np.log(np.maximum(wh, wh.max() * le-3))
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def loss_euc():
wh = tf.matmul(tf.exp(lw), tf.exp(lh))
return tf.reduce sum((x - wh) ** 2)
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def loss_idiv():

lwh = tf.reduce_logsumexp(lw[:, :, None] + lh[None,
1, o], axis=1)

return tf.reduce_sum(x * (1x - lwh - 1) +
tf.exp(lwh))

(2FBZEICT BITIE. loss_idivEloss_euclc LTLIEEL,)
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SEDFERE( learning_rate (£0.1&£ 9 3,)

opt = tf.keras.optimizers.Adam(learning_rate=.1)
opt.minimize(loss_idiv, var_list=[1lw, 1lh])

SEDERE (X)) Z KT Do
history.append(np.log(loss_idiv().numpy()))

27D T7—RT—=I)VZEET SH. 1e-3 (-60dB) TETIN,
(4% & FE)

wh = tf.matmul(tf.exp(lw), tf.exp(lh)).numpy()

lw display = tf.maximum(lw, tf.reduce_max(lw) + np.log(le-

3)) .numpy ()
lh_display = tf.maximum(lh, tf.reduce_max(lh) + np.log(le-

3)) .numpy ()
lwh_display = np.log(np.maximum(wh, wh.max() * le-3))
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for i in range(10000):
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fig = pl.figure(constrained layout=True)
gs = GridSpec(5, 5, figure=fig)

axl = fig.add subplot(gs[@, @])

axw = fig.add_subplot(gs[@, 1:])
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[10] fig = pl.figure(constrained_layout=True)

Q gs = GridSpec(5, 5, figure=fig)

axl = fig.add_subplot(gs[0, 0])

axw = fig.add_subplot(gs[0, 1:]1)

axh = fig.add_subplot(gs[1:, 0])

axs = fig.add_subplot(gs([1:, 1:])

axl.plot(history)

axw.imshow(1lw_display.T, aspect='auto')
axh.imshow(lh_display.T, aspect='auto', origin='lower')
axs.imshow(lwh_display.T, aspect='auto', origin='lower")

pl.show()
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