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A~ 302

Acquiring speech data to be recognized

v A~ 304

Extracting Filter Bank feature and MFCC feature in the speech
data

¥ A~ 306

Using the MFCC feature as input data of a trained GMM-HMM
model, and acquiring a first likelihood probability matrix output
by the trained GMM-HMM model

Using the Filter Bank feature as an input feature of the trained
LSTM model having a connection unit configured to control
information flow between layers of the LSTM model, and
acquiring a posterior probability matrix output by the LSTM
model having the connection unit

A~ 310

Using the posterior probability matrix and the first likelihood
probability matrix as input data of the trained HMM model, and
acquiring a second likelihood probability matrix output by the
trained HMM model

) A~ 312

Acquiring a target word sequence corresponding to the speech
date to be recognized from a phoneme decoding network based
on the second likelihood probability matrix
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308a

Using the Filter Bank feature as the input feature of the
trained LSTM model having the connection unit

| /x/ 308b

Determining a sigmoid function value corresponding to the

connection unit between the layers based on a state and an

output of a previous layer of neural nodes and an input of a
latter layer of neural nodes in the LSTM model

308¢

Y e

Outputting a posterior probability matrix corresponding to
the Filter Bank feature based on the sigmoid function value
corresponding to the connection unit between the layers
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304A
/-J

Converting the speech data to be recognized into an energy spectrum
in frequency domain by Fourier transformation

304B
Y o~

Using the energy spectrum in frequency domain as an input feature
of a Mel-scale triangular filter bank, and calculating a Filter Bank
feature of the speech data to be recognized

304C
Y ol

Obtaining the MFCC feature of the speech data to be recognized by
performing discrete cosine transformation on the Filter Bank feature
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308A

Acquiring a Filter Bank feature corresponding to each frame of speech data
respectively in the speech data to be recognized, and sorting the Filter Bank
feature corresponding to each frame of speech data in chronological order

l /\/308B
Using the Filter Bank feature of each frame of speech data and Filter Bank
features of a set number of frames before and after the each frame of speech
data as the input feature of the trained LSTM model having the connection unit,
and acquiring an output posterior probability corresponding to each frame of
speech data in a phoneme state by controlling the information flow between the
layers with the connection unit

308C

Determining a posterior probability matrix corresponding to the speech data to
be recognized based on the posterior probability corresponding to each frame of
speech data

FIG. 6

301A
/x/

Training the GMM-HMM model with a training corpus, determining a variance
and a mean value corresponding to the GMM-HMM model by continuous
iterative training, and generating the trained GMM-HMM model based on the
variance and the mean value

/\/30 1B
Acquiring a likelihood probability matrix corresponding to the training corpus
with the trained GMM-HMM model, based on the MFCC feature extracted

from the training corpus

301C

Y ~

Training the LSTM model having the connection unit based on the Filter Bank

feature extracted from the training corpus and the likelihood probability matrix,
determining a weight matrix and a bias matrix corresponding to the LSTM

model having the connection unit, and generating the trained LSTM model
having the connection unit based on the weight matrix and the bias matrix

FIG. 7
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802

/\/

Acquiring speech data to be recognized

804

Extracting Filter Bank feature and MFCC feature In the speech
data

806

Y et

Using the MFCC feature as input data of the trained GMM-
HMM model, and acquiring a first likelihood probability matrix
output by the trained GMM-HMM model

808

Using the Filter Bank feature and the first likelihood probability
matrix as input data of the trained DNN-HMM model,
obtaining a second likelihood probability matrix output by the
trained DNN-HMM model

810
v /—\_/

Using the Filter Bank feature as an input feature of the trained
LSTM model having a connection unit configured to control
information flow between layers of the LSTM model, and
acquiring a posterior probability matrix output by the LSTM
model with connection unit

812
v ~

Using the posterior probability matrix and the second likelihood
probability matrix as input data of the trained HMM model, and
acquiring a third likelihood probability matrix output by the
HMM model

814

Y ~

Acquiring a target word sequence corresponding to the speech
data to be recognized from a phoneme decoding network based
on the third likelihood probability matrix
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Acquiring module

904

Extraction module

906

First output module

A~ 908

Posterior probability matrix
output module

1
910

Second output module

o2

Decoding module
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Sorting module
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Posterior probability
output module
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Determining module
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914

GMM-HMM model training
module

/\/916

Likelihood probability
matrix acquisition module

/J918

Two-dimension LSTM
model training module

902

Acquiring module

904

Extraction module

906

First output module

908

Posterior probability matrix
output module

910

Second output module

912

Decoding module
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202

Acquisition module

12
1204

Extraction module

1206

First output module

1208

Second output module

~~1210

Posterior probability matrix
output module

1212
/\/

Third output module

1214

Decoding module
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