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Introduction Installation

® Open-source implementation of Weighted prediction error (WPE) Start your Python 3 environment and run: thOﬂ
> Single & multi channel pip install nara_wpe fg Package
> Offline, block-online & frame-online processing ) ) o ) A fgg Index
> Numpy & TensorFlow implementation Alternatively, install it directly from Github: ﬁ

pip install git+https://github.com/fgnt/nara_wpe
® Modular code design to facilitate further research

Weighted prediction error Code examples
WQPE is an effective dereverberation method and one of the few front-ends Offline exampleANUTEE Offline example:ICICCHEN

which still improves WERs even in combination with a strong back-end

import numpy as np import tensorflow as tf
from nara_wpe import np_wpe as wpe from nara_wpe import tf_wpe as wpe
(carly) (tail) from nara_wpe.utils import stft, istft from nara_wpe.utils import stft, istft
2 2

STFT model assumption: y;r =X, '+ X

t.f
(carly) (carly) y = aquire_audio_data() y = aquire_audio_data()
XY = h"Y x5 - -
Y = stft(y).transpose(2, 0, 1) Y = stft(y).transpose(2, 0, 1)
x(reul) _ h(‘mil) %5 Y_tf = tf.placeholder(...)
Z = wpe(Y) Z_tf = wpe(Y_tf)
Room impulse response with tf.Session() as session:
1073 _ Z = session.run(Z_tf, {Y_tf: Y})
v 3 —Early reflections z = istft(Z.transpose(l, 2, 0)) z = istft(Z.transpose(l, 2, 0))
b ) —Reverberation
= .
E 1 Frame-online example: TensorFlow
0 import num as n
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import tensorflow as tf
time in ms from nara_wpe.tf_wpe import online_wpe_step
from nara_wpe.utils import stft, istft
Use linear prediction to subtract reverberation
Q = np.identity(...)
K =10 /A_,:i G = np.zeros(...)
with tf.Session() as session:

/ / /—' i chhannellj =34 Y_tf, Q_tf, G_tf = tf.placeholder(...), tf.placeholder(...), tf.placeholder(...)
/ / // L, ‘; a""Td :2 results = online_wpe_step(Y_tf, Q_tf, G_tf)
] i i t, channel d = for Y in aquire_framebuffer():
: f 1o}~ t, channel d =1 feed_dict = {Y_tf: Y, Q_tf: Q, G_tf: G}
yt—A p )A(("“”) Z, Q, G = session.run(results, feed_dict)
,

Real-time performance on Raspberry Pi 3

Algorlthm Real time factor for different parameter settings when running the frame-

® [nitialize: )A((t“;l'l") = yur online WPE implementation on a Raspberry Pi Model 3b+ (1GB LPDDR2
' (carly) RAM, 1.4 GHz). Each dot represents an average of at least 100 runs.
1. Power estimation \; ¢, e.g. smooth X, ‘
2. Correlation terms: 09| *b=2
. 1 Ve nrYiar 1 Ye-nryhy *D-4
Offline: Rp = 32, =558, Pr=73, 75 0.8 :g:g
= “H G H . =
Block-Online: Ryr = aRi_1r+ > o5 % Per=aPr1r+3 o5 yrif,_f,yﬂ g g;
G GH o H < Y
Frame-Online: Ryr = aRy_1¢ + %, P.r=aP, 1+ % £05
3. Filter matrix estimation: G = R;IPf gltail) 5 04
4. Early-arrivi h prediction: %) — y, s — G'yr ar s
. Early-arriving speech prediction: X, ;' =y;r — G;¥:_ar 0.2
5. Goto 1. (iterative) or stop 0.1
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R Results

192 Word error rates/% on the real REVERB evaluation sets:

Offline Block-Online Frame-Online

Frequency bin f
8

2ch  8ch 2ch 8ch 2ch 8ch

Unprocessed 176 176 176 176 176 17.6
Iterative 14.4 10.9
Time frame ¢ Time frame ¢ Non-iterative 16.1 13.0 157 140 174 16.2
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