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AUDIO DETECTION METHOD AND APPARATUS, AND DEVICE
AND STORAGE MEDIUM

[0001] This application claims the priority to Chinese patent application No.
201811178750.2, filed on October 10, 2018, the entire content of which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of computer network technologies, and
in particular, relates to a method, apparatus, and device for detecting audio, and a storage medium

thereof.

BACKGROUND

[0003] With the rapid development of computer network technologies, devices such as
personal computers (PCs), mobile phones, and tablets are becoming more and more popular,
which brings great convenience to people's life, study, and work.

[0004] As an application of the device, the device allows a user to carry out voice
communication with other users via a network. For example, by device-mounted software with a
voice chat function, the user is allowed to make a voice chat with other users via the network, or
participate in multi-person voice chat and entertainment by joining a specific chat room or chat
group. The user may upload voice information, as he or she desires, to the network by means of
the device, such that other users can receive the voice information via the network and play the
voice information, thereby achieving the purpose of voice communication. In an actual chat
environment, especially when a plurality of persons make a chat, the voice information involves a
wide range of content, which may contain uncomfortable voice data, such as harsh and
high-decibel voices, and inappropriate content. These voices are usually maliciously issued by
individual users to interfere with the normal use of other users. Therefore, software operators
define such voices as violation voice data.

[0005] In order to crack down on violation voice data, ensure the normal user experience,
and avoid adverse impacts on business operations due to loss of users, the software operators
have made numerous efforts and explorations, which, however, gains less avail. In the related art,
two schemes are often employed. In one scheme, the software is equipped with a reporting portal

for normal users to report users who violate the regulations, and a software platform makes
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corresponding handlings and penalties according to clues in the report. In the other scheme,
manpower is deployed on the platform side to handle violation voices by manual sampling or
monitoring. With respect to a software platform with a large number of active users, a large
number of chat rooms often coexist at the same time and various violation voice data is likely to
randomly appear. It is apparent that the above-mentioned two schemes fail to effectively prevent
large amounts of violation voice data that randomly appear at the same time, fail to avoid the
situation where violation voice affects the normal user experience, and tend to intervene upon
occurrence of an event or the development of the event to some extent, resulting in time lag and

high cost.

SUMMARY
[0006] Embodiments of the present disclosure provide a method, system, and device for
detecting audio, and a storage medium thereof, which automatically detect voice violations to
avoid a detection time lag that exists in the traditional methods based on manual detection of
violation voice data.
[0007] In a first aspect, the embodiments of the present disclosure provide a method for
detecting audio. The method includes: acquiring audio file data; determining attribute detection
data corresponding to the audio file data; and generate a voice detection result corresponding to
the audio file data by voice violation detection on the attribute detection data by a pre-trained
fully connected network model.
[0008] In a second aspect, the embodiments of the present disclosure further provide an
apparatus for detecting audio. The apparatus includes: an audio file data acquiring module,
configured to acquire audio file data; an attribute detection data determining module, configured
to determine attribute detection data corresponding to the audio file data; and a voice violation
detecting module, configured to generate a voice detection result corresponding to the audio file
data by voice violation detection on the attribute detection data by a pre-trained fully connected
network model.
[0009] In a third aspect, the embodiments of the present disclosure further provide a
device for use in detecting audio. The device includes a processor and a memory configured to
store at least one instruction therein, wherein the at least one instruction, when loaded and
executed by the processor, causes the device to perform the method for detecting audio according
to the first aspect.
[0010] In a fourth aspect, the embodiments of the present disclosure further provide a

computer-readable storage medium storing at least one instruction therein, wherein the at least
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one instruction, when loaded and executed by a processor of a device, causes the device to

perform the method for detecting audio according to the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG 1 is a schematic flowchart of processes of a method for detecting audio
according to an embodiment of the present disclosure;
[0012] FIG. 2 is a schematic flowchart of a detection process of audio file data according
to an embodiment of the present disclosure;
[0013] FIG. 3 is a schematic structural block diagram of an apparatus for detecting audio
embodiment according to an embodiment of the present disclosure; and
[0014] FIG. 4 is a schematic structural block diagram of a device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION
[0015] Referring to FIG. 1, a schematic flowchart of processes of a method for detecting
audio according to an embodiment of the present disclosure is shown. The method may include
process 110 to process 130.
[0016] In 110, audio file data is acquired.
[0017] In an exemplary embodiment of the present disclosure, in the process of detecting
voice violations, audio file data to be detected currently may be acquired, such that whether the
currently acquired audio file data contains violation voice data corresponding to the voice
violations is detected. The audio file data may be indicative of the data contained in an audio file,
e.g., voice data in a sound file. It should be noted that the sound file may be generated by the
device according to a user's speech, may carry and be indicative of voice data to be sent by the
user, and may include: violation voice data corresponding to voice violations, voice data that
meets predetermined voice regulations (i.e., compliant voice data) and the like, which is not
limited in the embodiments of the present disclosure.
[0018] In an embodiment, the user's speech forms voice data. The voice data may be input
into software through a software interface, such that the software may determine the voice data as
audio file data. That is, the software may acquire audio file data, such that the software may
automatically perform audio detection on the audio file data. Alternatively, the software may
transmit the acquired audio file data to a software platform via a network, such that the software
platform may acquire the audio file data, and then may perform audio detection on the audio file

data.
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[0019] In 120, attribute detection data corresponding to the audio file data is determined.
[0020] In an embodiment of the present disclosure, in response to acquiring the audio file
data, the attribute detection data corresponding to the audio file data is determined by processing
the acquired audio file data, such that voice violation detection may be performed subsequently
on the attribute detection data. The attribute detection data may include at least one of: user rating
data, classification probability data, voiceprint feature data, and the like, which is not limited in
the embodiments of the present disclosure.

[0021] It should be noted that all of the user rating data, the classification probability data,
the voiceprint feature data, and the like may be acquired in advance and stored in a predetermined
location, such that the data is read from the predetermined location for comparison or
determination when process 120 is performed. The user rating data may determine a user rating
of a target user, and the user rating may be determined in advance based on consumption habits
and history login behaviors of the target user. For example, the user rating of the target user may
be determined by normalizing history recharge records and history login behavior data of the
target user. The history login behavior data may be indicative of user's history login behaviors.
For example, history login duration data, as the history login behavior data, may be indicative of
a user's history login duration. The target user may be interpreted as a user who sends audio file
data, such as a user who sends voice information during a voice communication process. The
higher the user rating of the target user is, the less likely the target user sends violation voice data.
[0022] The classification probability data may be indicative of a classification probability
corresponding to voice violations, such as a voice violation probability, or a voice compliance
probability. The voice violation probability may be interpreted as a probability that voice data
contained in the audio file data is violation voice data. The voice compliance probability may be
interpreted as a probability that the voice data contained in the audio file data is compliant voice
data. In an embodiment, the magnitude of the voice violation probability may be interpreted as
the following factors: harshness, high decibels, audio content information and the like. For
example, in a case where the audio file data contains malicious voice data such as harsh voice,
high decibel voice, and inappropriate content, the voice violation probability corresponding to the
audio file data will increase. That is, if the audio contains uncomfortable information such as
harsh voice, high decibel voice, and inappropriate content, maliciously sent by users, the
violation probability of the audio increases.

[0023] The voiceprint feature data may be indicative of a voiceprint feature
corresponding to the audio file data. The voiceprint feature may be interpreted as a user's sound

texture feature. The sound texture feature may be interpreted as a frequency-domain feature of a
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sound in the time domain, generated by Fourier transform and other post-processing of an
original audio waveform of a user.

[0024] In an embodiment, in response to acquiring the audio file data, the user rating data,
the classification probability data, or the voiceprint feature data corresponding to the user will be
searched or acquired based on user information corresponding to the audio file data, wherein at
least one of these data is taken as the attribute detection data of the audio file data. Therefore, in
an embodiment of the present disclosure, the attribute detection data determined in 120 may
include at least two of: the user rating data, the classification probability data and the voiceprint
feature data. The user rating data is indicative of a user rating, and the classification probability
data is indicative of a classification probability corresponding to voice violations, and the
voiceprint feature data is indicative of a voiceprint feature corresponding to the audio file data.
Exemplarily, the attribute detection data includes the user rating data, the classification
probability data, and the voiceprint feature data at the same time, such that the voice detection
results are more accurate.

[0025] In 130, a voice detection result corresponding to the audio file data is generated by
voice violation detection on the attribute detection data by a pre-trained fully connected network
model.

[0026] According to the embodiment of the present disclosure, in response to determining
the attribute detection data corresponding to the audio file data, the attribute detection data may
be taken as an input of the pre-trained fully connected network model. Subsequently, a voice
detection result corresponding to the audio file data may be generated by inputting the attribute
detection data into the pre-trained fully connected network and subjecting the attribute detection
data to voice violation detection by the fully connected network model. It may be determined that
the audio file data contains violation voice data in a case where the voice detection result is a
voice violation detection result. That is, the violation voice data corresponding to the voice
violation is detected. It may be determined that the audio file data does not contain violation
voice data in a case where the voice detection result is not a voice violation detection result. It
may be determined that the audio file data does not contain the violation voice data
corresponding to the voice violation in a case where the voice detection result is a normal voice
detection result.

[0027] In summary, according to the embodiment of the present disclosure, in response to
acquiring the audio file data, the voice violation detection may be performed by determining the
attribute detection data corresponding to the audio file data, such that the violation voice data

corresponding to the voice violation may be detected in time to ensure the normal use of the user,
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thereby avoiding the related time lag in the detection of voice violations caused by user reports
and manual spot checks, ensuring the normal user experience, meeting the user needs, and having
a low cost.

[0028] Accordingly, when it is detected that a voice to be sent by the user violates the
regulations, the transmission of voice data of this user to other users is restricted or suspended. In
an embodiment, when it is determined that the user violates the regulations based on the audio
file data of the user, corresponding information is sent to a user's client, such that the client
suspends the user's voice chat function.

[0029] In an embodiment of the present disclosure, in response to acquiring the audio file
data, the audio file data may be sliced, such that at least two frames of audio time-domain
information upon the slicing may be acquired. Subsequently, audio feature data may be acquired
by feature extraction on the acquired at least two frames of audio time-domain information, such
that the attribute detection data corresponding to the audio file data is determined from the audio
feature data. The audio feature data may be indicative of audio features, such as magnitude
features, and voiceprint features of an audio.

[0030] For example, in the case where the audio feature data is magnitude spectrum
(Mags) feature data, classification probability data corresponding to the audio file data may be
generated based on the Mags feature data, such that voice violation detection may be performed
subsequently on the classification probability data. The Mags feature data may be indicative of a
Mags feature of the audio. It should be noted that in the process of practicing the embodiments of
the present disclosure, the applicant has found through in-depth analysis and experiments that the
Mags feature has a good effect in the detection of sound violations. Therefore, as described
hereinafter, some schemes of the embodiments of the present disclosure are expanded
accordingly in combination with the Mags feature.

[0031] In an embodiment of the present disclosure, determining the attribute detection
data corresponding to the audio file data may include: acquiring at least two frames of audio
time-domain information by slicing the audio file data; acquiring Mags feature data and
voiceprint feature data by feature extraction on the at least two frames of audio time-domain
information; generating feature vector data by splicing the Mags feature data and the voiceprint
feature data; and acquiring classification probability data as the attribute detection data by voice
classification on the feature vector data by a pre-trained voice classification model. The feature
extraction may include: Mags feature extraction, voiceprint feature extraction, and the like, which
is not limited in the embodiments of the present disclosure.

[0032] For example, during the voice communication process, the audio file data to be
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sent may be acquired; and a plurality of frames of audio time-domain information may be
acquired by slicing the acquired audio file data by using a predetermined moving window.
Therefore, Mags feature data may be acquired by Mags feature extraction on at least two frames
of audio time-domain information. In addition, voiceprint feature data corresponding to the audio
file data may be acquired by voiceprint feature extraction on at least two frames of audio
time-domain information. Subsequently, one-dimensional feature vector data may be acquired by
splicing the acquired Mags feature data with the voiceprint feature data; and the feature vector
data may be determined as an input of the voice classification model, and classification
probability data corresponding to the audio file data may be acquired by voice classification on
the feature vector data by the voice classification model. In an embodiment, the voice
classification model may extract audio features based on different audio inputs, that is, acquire
input features by feature extraction based on the input feature vector data. Subsequently, a
probability value of the audio input may be assigned based on the distribution of the input
features, that is, a piece of classification probability data is assigned to the input feature vector
data, and output as the attribute detection data for voice violation detection. In the case that the
input features are similar to features of a predetermined violation sample, the voice classification
model will assign a high violation probability to the input feature vector data, for example, output
90% as the voice violation probability of the feature vector data. In the case that the input features
are similar to features of a predetermined normal sample, the voice classification model will
assign a low violation probability to the input feature vector data, for example, output 1% as the
voice violation probability of the feature vector data. That is, the voice compliance probability of
the feature vector data is 99%.

[0033] In an embodiment, acquiring the Mags feature data by the feature extraction on the
at least two frames of audio time-domain information may include: acquiring audio
frequency-domain information by frequency-domain transformation on the at least two frames of
audio time-domain information; and acquiring the Mags feature data by Mags feature extraction
based on the audio frequency-domain information. The frequency-domain transformation may
include Fourier transformation, such as fast Fourier transformation (FFT), which is not limited in
the embodiments of the present disclosure.

[0034] As an example of the present disclosure, in response to slicing the audio file data
into at least two small segments by using a predetermined moving window, each small segment
may be referred to as one frame of audio time-domain information. Subsequently, audio
frequency-domain information corresponding to each frame of audio time-domain information

may be acquired by Fourier transformation on each frame of acquired audio-time-domain

7



10

15

20

25

30

information. The Mags feature data corresponding to the audio file data may be acquired by the
Mags feature extraction based on the audio frequency-domain information. For example, an
average value and variance may be extracted from the Mags of the audio frequency-domain
information, and then feature vector data based on the Mags feature data is generated by
determining the extracted average value and variance as the Mags feature data. In this way,
classification probability data corresponding to the audio file data may be acquired by voice
classification on the feature vector data. There may be overlapping parts between two adjacent
frames of audio time-domain information, that is, two frames have overlaps. For example, if a
frame length of one frame of audio time-domain information is 25 milliseconds (ms), when the
frame shift is 10 ms, an overlap of 15 ms may be present between the two frames. It should be
noted that the frame length and the frame shift may be defined according to accuracy
requirements, which is not limited in this example.

[0035] The acquired audio feature data may also be used as the attribute detection data to
perform voice violation detection on the audio feature data. For example, when the audio feature
data is voiceprint feature data, the voiceprint feature data may be used as the attribute detection
data to perform voice violation detection on the audio feature data, which is not limited in the
embodiments of the present disclosure.

[0036] In an embodiment of the present disclosure, determining the attribute detection
data corresponding to the audio file data may include: acquiring at least two frames of audio
time-domain information by slicing the audio file data; acquiring audio frequency-domain
information by frequency-domain transformation on the at least two frames of audio time-domain
information; acquiring first fixed-length data by averaging the audio frequency-domain
information; and acquiring voiceprint feature data as the attribute detection data by voiceprint
feature extraction by a pre-trained neural network model based on the first fixed-length data. For
example, in response to acquiring the audio file data to be detected, at least two frames of audio
time-domain information are acquired by slicing the audio file data by using a moving window.
Subsequently, audio frequency-domain information is acquired by FFT transformation on the
acquired at least two frames of audio time-domain information. The audio frequency-domain
information is averaged. For example, fixed-length data is acquired by averaging the audio
frequency-domain information. The acquired fixed-length data may be determined as the first
fixed-length data, and voiceprint feature data is acquired by inputting the first fixed-length data
into a pre-trained neural network model for voiceprint feature extraction. The voiceprint feature
data may then be taken as the attribute detection data corresponding to the audio file data and

input into the fully connected network model to perform voice violation detection on the
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voiceprint feature data, thereby generating a voice detection result corresponding to the audio file
data. The audio file data to be detected may include audio file data to be transmitted, audio file
data to be played, and the like. The audio file data to be transmitted may be indicative of audio
file data to be sent in the voice communication process; and the audio file data to be played may
be indicative of file data of a voice to be played.

[0037] In an embodiment of the present disclosure, users may be classified based on their
consumption habits, and voice violation detection may be performed based on the user rating
acquired after the classification, so as to predict voice violations. In an embodiment, the method
for detecting audio according to the embodiment of the present disclosure may further include:
acquiring history behavior data of a target user; and acquiring user rating data as the attribute
detection data based on the history behavior data. The history behavior data includes at least one
of: history login data, user consumption behavior data, violation history data, user consumption
behavior data, recharge history data, and the like.

[0038] Exemplarily, when a user rating of a certain user needs to be determined, the user
may be determined as the target user; and history behavior data of the target user may be acquired
from a database based on user identifiers of the target user, such as a user account, or a user
name, such that the user rating of the target user is determined based on the acquired history
behavior data, that is, user rating data of the target user is determined. Subsequently, the user
rating data may be stored in the database. The user rating data may be acquired from the database
during the audio detection as the attribute detection data.

[0039] According to the embodiment of the present disclosure, for the acquired audio file
data, the history behavior data of the target user corresponding to the audio file data may also be
acquired during the audio detection, so as to determine the user rating data as the attribute
detection data in real time based on the acquired history behavior data. Therefore, the user rating
data determined in real time may be used for voice violation detection, such that the accuracy of
voice violation detection can be improved. For example, determining the attribute detection data
corresponding to the audio file data includes: for the audio file data, acquiring history behavior
data of the target user; and acquire user rating data as the attribute detection data by normalizing
the history behavior data.

[0040] As an example of the present disclosure, in response to acquiring the audio file
data, a user who sends the audio file data may be determined as the target user. Then, for the
audio file data, history behavior data of the target user may be acquired based on a user identifier
of the target user, the history behavior data including at least one of: user consumption behavior

data, history login data, violation history data, recharge history data, and the like. The user

9



10

15

20

25

30

consumption behavior data may determine consumption behavior habit information of the target
user. The violation history data may determine voice violation history information of the target
user, e.g., determine whether the target user has a violation history, or determine the number of
violation histories of the target user, and the like. The recharge history data may determine
recharge history information of the target user, such as the number of recharges of the target user,
the history recharge amount, and the like. The user’s history login data may determine history
login behaviors of the target user, including: the number of logins, a login duration, a login
address, and the like. The number of logins may be indicative of the number of logins of the
target user. The login duration may be indicative of a history login duration of the target user,
which may, for example, include a login duration corresponding to each login of the target user.
The login address may determine an address in each login of the user, such as an Internet
Protocol (IP) address, or a media access control (MAC) address of a device used by the target
user to log in, which is not limited in this example.

[0041] The history behavior data of the target user may be normalized. For example,
information such as the number of logins, the login duration, the existence or absence of a
violation history, and a recharge history of the target user is digitalized and normalized.
Therefore, the user rating data of the target user may be determined based on the normalization
result. The user rating data may then be used as the attribute detection data and input into the
pre-trained fully connected network model for voice violation detection, so as to generate a voice
detection result.

[0042] In an embodiment of the present disclosure, generate the voice detection result
corresponding to the audio file data by the voice violation detection on the attribute detection data
by the pre-trained fully connected network model includes: inputting the attribute detection data
to the fully connected network model for detection; and determining the detection result output
by the fully connected network model as the voice detection result.

[0043] As an embodiment of the present disclosure, in response to acquiring the audio file
data, as shown in FIG. 2, voiceprint feature data corresponding to the audio file data may be
acquired by sound texture extraction based on, for example, a convolutional neural network
(CNN). Sound classification may be performed based on Mags features. That is, a feature vector
number may be generated by using Mags feature data corresponding to the audio file data, and
classification probability data corresponding to the audio file data may be acquired by inputting
the feature vector number into a voice classification model for voice classification. User rating
prediction may be performed on the currently acquired audio file data based on the consumption

behavior habit information corresponding to a user consumption habit, so as to determine the user
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rating data. Subsequently, fusion detection may be performed based on the user rating data, the
classification probability data, and the voiceprint feature data. That is, three types of attribute
detection data, i.e., the user rating data, the classification probability data, and the voiceprint
feature data are input into the pre-trained fully connected network model, and fused by the fully
connected network model to perform voice violation detection, thereby acquiring a detection
result output by the pre-trained fully connected network model. Then, the detection result output
by the fully connected network model may be used as a voice detection result, based on which
whether the audio file data contains violation voice data may be determined, thereby realizing the
prediction of voice violations, and avoiding detection time lag of voice violations in related art.
[0044] In an embodiment of the present disclosure, the method for detecting audio may
further include: determining that the audio file data contains violation voice data in a case where
the voice detection result is a voice violation detection result; and prohibiting the transmission or
playback of the violation voice data.

[0045] Exemplarily, during the voice communication process, the audio file data to be
sent currently by the target user may be acquired for voice violation detection, so as to determine
whether the audio file data sent by the target user contains the violation voice data corresponding
to the voice violations. Voice detection results are divided into a voice violation detection result
and a normal voice detection result. In the case that the voice detection result output by the fully
connected network model is the normal voice detection result, it may be determined that the
currently acquired audio file data does not contain the violation voice data; and the audio file data
may then be sent based on the normal voice detection result, such that other users who are in
voice communication with the target user can receive and play the audio file data, thereby
achieving the purpose of voice communication. In the case that the voice detection result output
by the fully connected network model is the voice violation detection result, it may be determined
that the currently acquired audio file data contains the violation voice data; and the transmission
of the audio file data may then be prohibited based on the voice violation detection result. For
example, a sending request corresponding to the audio file data is rejected to prohibit the
transmission of the violation voice data contained in the audio file data, thereby avoiding a
negative impact caused by the violation voice data, and ensuring the normal use of the users.
[0046] The audio file data acquired according to the embodiment of the present disclosure
may also be other audio file data, such as audio file data to be played. In the case where it is
detected that the voice detection result corresponding to the audio file data to be played is the
voice violation detection result, the playback of the audio file data may be prohibited based on

the voice violation detection result. Exemplarily, in the case where software detects that the voice
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detection result corresponding to the audio file data to be played is the voice violation detection
result, the audio file data may be discarded or ignored. That is, the audio file data is not played,
so as to prohibit the violation voice data contained in the audio file data from being played. After
it is detected that the voice detection result corresponding to the audio file data to be played is the
normal voice detection result, the audio file data may be played based on the normal voice
detection result.

[0047] In addition, in response to determining the audio file data contains the violation
voice data according to the embodiment of the present disclosure, a user's voice input
corresponding to the violation voice data may be shielded. In an embodiment, the user may
perform voice input through a voice input interface of software in the course of using the
software, such that at least one of the software and a software platform corresponding to the
software can acquire voice data input thereby. Therefore, the audio file data may be formed based
on the acquired voice data. Audio detection may then be performed based on the audio file data to
determine whether the voice data is violation voice data. In the case where the software or
software platform detects that the voice detection result corresponding to the audio file data is the
voice violation detection result, it may be determined that the audio file data contains the
violation voice data. That is, it is determined that the voice data input by the user is the violation
voice data. Then, the voice input interface of the software may be closed for this user, such that
this user cannot perform voice input through the voice input interface of the software, so as to
shield the voice input of this user. At least one of the software and the software platform may also
use other methods to shield the user's voice input. For example, the voice input may be shielded
by turning off a voice input function of the software, which is not limited in the embodiments of
the present disclosure.

[0048] In an embodiment of the present disclosure, in response to determining the
attribute detection data corresponding to the audio file data, the attribute detection data may be
stored in a training set as attribute detection data to be trained, such that the attribute detection
data to be trained may be acquired from the training set for training the fully connected network
model. Exemplarily, the method for detecting audio according to the embodiment of the present
disclosure may further includes: acquiring the attribute detection data to be trained; and acquire
the fully connected network model by training the attribute detection data to be trained. The
attribute detection data to be trained includes various attribute detection data acquired from the
training set, such as user rating data, classification probability data, and voiceprint feature data.
[0049] For example, in response to determining the user rating data, the classification

probability data, and the voiceprint feature data corresponding to the audio file data, the user
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rating data, the classification probability data, and the voiceprint feature data may be used as
training data for the fully connected network model. That is, the user rating data, the
classification probability data, and the voiceprint feature data are used as the attribute detection
data to be trained. Then, the fully connected network model may be acquired by model training
based on the predetermined fully-connected network structure, by using the classification
probability data, the user rating data, and the voiceprint feature data. The fully connected network
model may perform voice violation detection on the input attribute detection data, and output a
voice detection result. The voice detection result may determine whether there is a voice
violation, so as to determine whether the audio file data contains violation voice data
corresponding to the voice violation.

[0050] According to the embodiment of the present disclosure, a corresponding network
model may be acquired by training based on the audio file data by taking the audio file data as the
training data. The network model may determine the attribute detection data corresponding to the
audio file data and include: a neural network model, a voice classification model, and the like,
which is not limited in the embodiments of the present disclosure. The neural network model may
determine the voiceprint feature data corresponding to the audio file data; and the voice
classification model may determine the classification probability data corresponding to the audio
file data.

[0051] In an embodiment of the present disclosure, the method for detecting audio may
further include: acquiring audio file data to be trained from a predetermined training set;
acquiring frame time-domain information by slicing the audio file data to be trained by using a
predetermined moving window; acquiring frame frequency-domain information by
frequency-domain transformation on the frame time-domain information; acquire second
fixed-length data by averaging the frame frequency-domain information; and acquire the neural
network model by training according to a predetermined neural network algorithm based on the
second fixed-length data and label data corresponding to the audio file data. The
frequency-domain transformation may include Fourier transformation, FFT and the like.

[0052] In an embodiment of the present disclosure, the audio file data that needs to be
trained may be stored in the training set in advance, and audio file data stored in the training set
may be used as the audio file data to be trained. During the model training process, the audio file
data to be trained may be acquired from the training set. At least two frames of time-domain
information may be acquired by slicing the audio file data to be trained by using a predetermined
moving window, that is, frame time-domain information is acquired. Subsequently, frame

frequency-domain information may be acquired by frequency-domain transformation on the
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frame time-domain information, for example, FFT transform on the at least two frames of
time-domain information. The frame frequency-domain information may be averaged. For
example, fixed-length data may be acquired by averaging the frame frequency-domain
information, which may be determined as the second fixed-length data.

[0053] In addition, corresponding label data may be set for the audio data to be trained.
Thus, the label data and the second fixed-length data are used for training according to a
predetermined neural network algorithm, e.g., network training according to a predetermined
CNN algorithm, until the network converges. In the case of network convergence, a
corresponding neural network model may be constructed based on network parameters acquired
by training, such that voiceprint feature extraction may be performed subsequently by the neural
network model. The neural network model may include: network parameters and at least two
network layers, such as a convolutional layer, a fully connected layer, and the like, which is not
limited in the embodiments of the present disclosure.

[0054] For example, in the training process of the neural network model, the acquired
second fixed-length data and the label data corresponding to the audio file data may be input into
the CNN model to train the network parameters of the CNN model until the network converges.
The label data may label whether the audio data to be trained contains violation voice data
corresponding to a voice violation.

[0055] In an embodiment of the present disclosure, during the training process, a voice
classification model is trained based on the extracted voiceprint feature data. Exemplarily, the
method for detecting audio may further include: acquiring frame time-domain information by
slicing the acquired audio file data to be trained by using a predetermined moving window;
acquiring Mags feature training data and voiceprint feature training data by feature extraction on
the frame time-domain information, wherein the feature extraction includes: Mags feature
extraction and voiceprint feature extraction; acquiring third fixed-length data by averaging the
Mags feature training data; generating feature vector training data by splicing the Mags feature
training data and the voiceprint feature training data; and acquiring the voice classification model
by training the third fixed-length data and the feature vector training data.

[0056] In an embodiment of the present disclosure, in response to acquiring the audio file
data to be trained, frame time-domain information may be acquired by slicing the audio file data
to be trained by using a predetermined moving window. Then, Mags feature training data and
voiceprint feature training data may be acquired by Mags feature extraction and voiceprint
feature extraction on the frame time-domain information. For example, the frame

frequency-domain information may be acquired by performing FFT on the frame time-domain
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information. Then, the Mags training data corresponding to the audio file data to be trained may
be acquired by the Mags feature extraction on the frame frequency-domain information. In
addition, the voiceprint feature training data corresponding to the audio file data to be trained
may be acquired by the voiceprint feature extraction based on the frame frequency-domain
information.

[0057] Subsequently, the Mags feature training data and the voiceprint feature training
data are spliced to form feature vector training data, wherein the feature vector training data may
be used as training data for the voice classification model, such that the voice classification model
may be trained by using the feature vector training data. For example, when the voiceprint feature
training data is a one-dimensional vector (1, 1024) and the Mags feature training data is a
one-dimensional vector (1, 512), the two vectors may be spliced together to form a
one-dimensional feature vector (1, 1536); and the one-dimensional feature vector (1, 1536) may
be input as the feature vector training data to the predetermined fully connected network for
training. Therefore, a two-layer fully connected network model may be acquired by training, and
then the trained two-layer fully connected network model may be used as a voice classification
model, such that the voice classification model may be used for voice classification subsequently.
[0058] In summary, according to the embodiment of the present disclosure, the voiceprint
feature data corresponding to the audio file data may be acquired by the voiceprint feature
extraction by the neural network model. The classification probability data corresponding to the
audio file data is acquired by voice classification by the voice classification model. The user
rating data is determined by normalizing the history behavior data of the target user. Therefore,
the voice violation detection may be performed based on the voiceprint feature data, the
classification probability data, and the user rating data. That is, the fusion of multiple attribute
detection data corresponding to the audio file data for voice violation detection can effectively
avoid the time lag, high cost and other situations in the manual detection of voice violations s in
related art, reduce the investment cost for voice violation detection, and improve the accuracy of
voice violation detection.

[0059] It should be noted that in order to simply describe the method embodiments, the
embodiments are described as a series of combined actions. However, it should be understood by
those skilled in the art that the embodiments of the present disclosure are not limited by described
sequences of the actions. Therefore, some processes may be performed in other sequences or
simultaneously based on the embodiments of the present disclosure.

[0060] Referring to FIG. 3, a schematic structural block diagram of an apparatus for

detecting audio embodiment according to an embodiment of the present disclosure is shown. The
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apparatus for detecting audio includes an audio file data acquiring module 310, an attribute
detection data determining module 320, and a voice violation detecting module 330.

[0061] The audio file data acquiring module 310 is configured to acquire audio file data.
[0062] The attribute detection data determining module 320 is configured to determine
attribute detection data corresponding to the audio file data.

[0063] The voice violation detecting module 330 is configured to generate a voice
detection result corresponding to the audio file data by voice violation detection on the attribute
detection data by a pre-trained fully connected network model.

[0064] In an embodiment of the present disclosure, the attribute detection data
determining module 320 may include a slicing sub-module, a feature extracting sub-module, a
data splicing sub-module, and a classifying sub-module.

[0065] The slicing sub-module is configured to acquire at least two frames of audio
time-domain information by slicing the audio file data.

[0066] The feature extracting sub-module is configured to acquire Mags feature data and
voiceprint feature data by feature extraction on the at least two frames of audio time-domain
information.

[0067] The data splicing sub-module is configured to generate feature vector data by
splicing the Mags feature data and the voiceprint feature data.

[0068] The classifying sub-module is configured to acquire classification probability data
as the attribute detection data by voice classification on the feature vector data by a pre-trained
voice classification model.

[0069] In an embodiment, the feature extracting sub-module includes a frequency-domain
transforming unit and a Mags feature extracting unit.

[0070] The frequency-domain transforming unit is configured to acquire audio
frequency-domain information by frequency-domain transformation on the at least two frames of
audio time-domain information.

[0071] The Mags feature extracting unit is configured to acquire Mags feature data
corresponding to the audio file data by Mags feature extraction based on the audio
frequency-domain information.

[0072] In an embodiment, the classifying sub-module includes an averaging unit and a
classifying unit.

[0073] The averaging unit is configured to acquire fixed-length data by averaging the
Mags feature training data.

[0074] The classifying module is configured to acquire classification probability data
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corresponding to the audio file data by voice classification on the feature vector data based on the
fixed-length data by a pre-trained voice classification model.

[0075] In an embodiment of the present disclosure, the attribute detection data
determining module 320 may include a slicing sub-module, a frequency-domain transforming
sub-module, a frequency-domain averaging sub-module, and a voiceprint feature extracting
sub-module.

[0076] The slicing sub-module is configured acquire at least two frames of audio
time-domain information by slicing the audio file data.

[0077] The frequency-domain transforming sub-module is configured to acquire audio
frequency-domain information by frequency-domain transformation on the at least two frames of
audio time-domain information.

[0078] The frequency-domain averaging sub-module is configured acquire first
fixed-length data by averaging the audio frequency-domain information to.

[0079] The voiceprint feature extracting sub-module is configured to acquire voiceprint
feature data as the attribute detection data by voiceprint feature extraction by a pre-trained neural
network model based on the first fixed-length data.

[0080] In an embodiment of the present disclosure, the apparatus for detecting audio may
also include a history behavior data acquiring module and a user rating data determining module.
[0081] The history behavior data acquiring module is configured to acquire history
behavior data of the target user.

[0082] The user rating data determining module is configured to acquire user rating data
as the attribute detection data based on the history behavior data. The history behavior data
includes at least one of: history login data, user consumption behavior data, violation history data,
and recharge history data.

[0083] In an embodiment of the present disclosure, the attribute detection data
determining module 320 may include a behavior data acquiring sub-module and a normalizing
sub-module.

[0084] The history behavior data acquiring module is configured to acquire history
behavior data of a target user with respect to the audio file data.

[0085] The normalizing sub-module is configured to determine user rating data of the
target user by normalizing the history behavior data.

[0086] According to the embodiments of the present disclosure, the history login data
includes: the number of logins, a login duration, a login address, and the like. Exemplarily, the

attribute detection data may include at least two of: user rating data, classification probability
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data, and voiceprint feature data, wherein the user rating data is indicative of a user rating, and
the classification probability data is indicative of a classification probability corresponding to a
voice violation, and the voiceprint feature data is indicative of a voiceprint feature corresponding
to the audio file data.

[0087] In an embodiment of the present disclosure, the voice violation detecting module
330 includes an input sub-module and an output sub-module.

[0088] The input sub-module is configured to input the attribute detection data to the fully
connected network model for detection.

[0089] The output sub-module is configured to determine a detection result output by the
fully connected network model as the voice detection result.

[0090] In an embodiment, the apparatus may also include a violation voice data
determining module, a transmission prohibiting module, a static playing module, and a voice
input shielding module.

[0091] The violation voice data determining module is configured to determine that the
audio file data includes violation voice data in response to the voice detection result being a voice
violation detection result.

[0092] The transmission prohibiting module is configured to prohibit the transmission of

the violation voice data.

[0093] The static playing module is configured to prohibit the playback of the violation
voice data.
[0094] The voice input shielding module is configured to shield a voice input from a user

corresponding to the violation voice data.

[0095] In the above embodiments, the apparatus for detecting audio may further include a
training data acquiring module, a slicing module, a frequency-domain transforming module, an
averaging module, and a neural network training module.

[0096] The training data acquiring module is configured to acquire audio file data to be
trained from a predetermined training set.

[0097] The slicing module is configured to acquire frame time-domain information by
slicing the audio file data to be trained by using a predetermined moving window.

[0098] The frequency-domain transforming module is configured to acquire frame
frequency-domain information by frequency-domain transformation on the frame time-domain
information.

[0099] The averaging module is configured to acquire second fixed-length data by

averaging the frame frequency-domain information.
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[00100] The neural network training module is configured to acquire the neural network
model by training according to a predetermined neural network algorithm based on the second
fixed-length data and label data corresponding to the audio file data.

[00101] In an embodiment of the present disclosure, the apparatus for detecting audio may
also include a slicing module, a feature extracting module, an averaging module, a training data
splicing module, and a voice classification model training module.

[00102] The slicing module is configured to acquire frame time-domain information by
slicing the acquired audio file data to be trained by using a predetermined moving window.
[00103] The feature extracting module is configured to acquire Mags feature training data
and voiceprint feature training data by feature extraction on the frame time-domain information,
wherein the feature extraction includes: Mags feature extraction and voiceprint feature extraction.
[00104] The averaging module is configured to acquire third fixed-length data by
averaging the Mags feature training data.

[00105] The training data splicing module is configured to generate feature vector training
data by splicing the Mags feature training data and the voiceprint feature training data.

[00106] The voice classification module training module is configured to acquire the voice
classification model by training the third fixed-length data and the feature vector training data.
[00107] In an embodiment, the apparatus for detecting audio may further include: a fully
connected network model training module. The fully connected network model training module
is configured to acquire attribute detection data to be trained; and acquire the fully connected
network model by training the attribute detection data to be trained. The attribute detection data
may include at least one of: user rating data, classification probability data, voiceprint feature
data, and the like, which is not limited in the embodiments of the present disclosure.

[00108] It should be noted that the apparatus for detecting audio as provided above can
perform the method for detecting audio according to any embodiment of the present disclosure.
[00109] In an embodiment, the apparatus for detecting audio may be integrated in a device.
The device may be composed of at least two physical entities, or may be composed of one
physical entity. For example, the device may be a PC, a computer, a mobile phone, a tablet, a
personal digital assistant, a server, a messaging device, a game console, and the like.

[00110] An embodiment of the present disclosure further provides a device. The device
includes a processor and a memory storing at least one instruction therein. The at least one
instruction, when loaded and executed by the processor, causes the device to perform the method
for detecting audio according to the above-mentioned method embodiment.

[00111] FIG. 4 shows a schematic structural block diagram of a device according to an
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embodiment of the present disclosure. As shown in FIG. 4, the device includes: a processor 40, a
memory 41, a display screen 42 with a touch function, an input apparatus 43, an output apparatus
44, and a communication apparatus 45. At least one processor 40 may be configured in the
device. In FIG. 4, one processor 40 is taken as an example. At least one memory 41 may be
configured in the device. In FIG. 4, one memory 41 is taken as an example. The processor 40, the
memory 41, the display screen 42, the input apparatus 43, the output apparatus 44, and the
communication apparatus 45 of the device may be connected by a bus or other means. In FIG. 4,
the connection via the bus is taken as an example.

[00112] As a computer-readable storage medium, the memory 41 may be configured to
store software programs, computer-executable programs, and modules, such as program
instructions/modules (for example, the audio file data acquiring module 310, the attribute
detection data determining module 320, the voice violation detecting module 330, and the like in
the apparatus for detecting audio) corresponding to the method for detecting audio described in
any embodiment of the present disclosure. The memory 41 may mainly include a program
storage region and a data storage region. The program storage region may store an operation
apparatus program, and an application program required by at least one function. The data storage
region may store data created based on the use of the device, and the like. In addition, the
memory 41 may include a high-speed random access memory, and may further include a
non-volatile memory, such as at least one magnetic disk storage device, a flash memory device,
or other non-volatile solid-state storage devices. In some examples, the memory 41 may further
include a memory remotely provided with respect to the processor 40. These remote memories
may be connected to the device via a network. Examples of the networks include, but are not
limited to, the Internet, an intranet, a local area network, a mobile communication network, and
combinations thereof.

[00113] The display screen 42 is a display screen 42 with a touch function, and may be a
capacitive screen, an electromagnetic screen, or an infrared screen. In general, the display screen
42 is configured to display data based on instructions of the processor 40, and is further
configured to receive touch operations on the display screen 42 and send corresponding signals to
the processor 40 or other devices. In an embodiment, in the case that the display screen 42 is the
infrared screen, the display screen 42 further includes an infrared touch frame. The infrared touch
frame is disposed around the display 42, and is further configured to receive an infrared signal
and send the infrared signal to the processor 40 or other devices.

[00114] The communication apparatus 45 is configured to establish a communication

connection with other devices, and may be at least one of a wired communication apparatus and a
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wireless communication apparatus.

[00115] The input apparatus 43 is configured to receive input digital or character
information, and generate key signal input related to user settings and function control of the
device, and is further configured as a camera for acquiring images and a sound pickup device for
acquiring audio data. The output apparatus 44 may include an audio device such as a speaker. It
should be noted that the composition of the input apparatus 43 and the output apparatus 44 may
be set based on actual conditions.

[00116] The processor 40 executes various functional applications and data processing of
the device by running software programs, instructions, and modules stored in the memory 41, so
as to realize the above-mentioned method for detecting audio.

[00117] In an embodiment, the processor 40, when loading and executing at least one
program stored in the memory 41, is caused to perform the following operations: acquiring audio
file data; determining attribute detection data corresponding to the audio file data; and generating
a voice detection result corresponding to the audio file data by voice violation detection on the
attribute detection data by a pre-trained fully connected network model.

[00118] An embodiment of the present disclosure further provides a computer-readable
storage medium storing at least one instruction therein. The at least one instruction, when loaded
and executed by a processor of a device, causes the device to perform the method for detecting
audio according to the above-mentioned method embodiment. Exemplarily, the method for
detecting audio includes: acquiring audio file data; determining attribute detection data
corresponding to the audio file data; and generating a voice detection result corresponding to the
audio file data by voice violation detection on the attribute detection data by a pre-trained fully
connected network model.

[00119] It should be noted that, since the apparatus, device, and storage medium
embodiments, are basically similar to the method embodiments, the descriptions are relatively
simply given herein. For related parts, reference may be made to the parts of the descriptions of
the method embodiments.

[00120] Through the above-mentioned description of the embodiments, it can be clearly
understood by those skilled in the art that, the present disclosure may be performed by software
and necessary general-purpose hardware, and may be performed by hardware. Based on such
understanding, the technical solutions of the present disclosure or the part thereof contributing to
the related art may be substantially reflected in the form of a software product. The computer
software product may be stored in a computer-readable storage medium, and includes several

instructions to cause a computer device (which may be a robot, a personal computer, a server, or a

21



10

15

20

25

network device) to perform the method for detecting audio according to any embodiment of the
present disclosure, the storage medium including a floppy disk of a computer, a read-only
memory (ROM), a random-access memory (RAM), a flash, a hard disk, an optical disk, and the
like.

[00121] It is worth noting that, in the above-mentioned apparatus for detecting audio, each
unit and module included therein are only classified according to functional logic, but not limited
to such classification, as long as the corresponding functions can be realized. In addition, the
specific name of each functional unit is only for the convenience of distinguishing each other, and
is not used to limit the protection scope of the present disclosure.

[00122] It should be noted that each part in the present disclosure may be performed in
hardware, software, firmware, or any combination thereof. In the above-mentioned embodiments,
a plurality of processes or methods may be performed with software or firmware that are stored in
the memory and executed by a suitable instruction execution system. For example, if they are
performed with hardware, as in another embodiment, they may be performed by using any one or
a combination of the following techniques well known in the art: a discrete logic circuit having a
logic gate circuit implementing logic functions of data signals, an application-specific integrated
circuit with a suitable combinational logic gate circuit, a programmable gate array (PGA), a field
programmable gate array (FPGA), and the like.

[00123] In the description of the present specification, the description of referring terms

nn nn

such as "an embodiment," "some embodiments," "an example,", "a specific example," and "some
examples" means that particular features, structures, materials or characteristics combined with
the embodiments or example descriptions are included in at least one embodiment or example of
the present disclosure. In the specification, schematic description of the above-mentioned terms is
not necessarily directed to the same embodiment or example. Furthermore, the described
particular features, structures, materials, or characteristics can be integrated with any one or more

embodiments or examples in a proper manner.
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CLAIMS

What is claimed is:

1. A method for detecting audio, comprising:

acquiring audio file data;

determining attribute detection data corresponding to the audio file data, wherein the
attribute detection data comprises at least two of: user rating data, classification probability
data, and voiceprint feature data, the user rating data being indicative of a user rating, the
classification probability data being indicative of a classification probability corresponding to
a voice violation, and the voiceprint feature data being indicative of a voiceprint feature
corresponding to the audio file data; and

generating a voice detection result corresponding to the audio file data by voice violation

detection on the attribute detection data by a pre-trained fully connected network model.

2. The method according to claim 1, wherein determining the attribute detection data
corresponding to the audio file data comprises:

acquiring at least two frames of audio time-domain information by slicing the audio file
data;

acquiring magnitude spectrum feature data and the voiceprint feature data by feature
extraction on the at least two frames of audio time-domain information;

generating feature vector data by splicing the magnitude spectrum feature data and the
voiceprint feature data; and

acquiring the classification probability data as the attribute detection data by voice

classification on the feature vector data by a pre-trained voice classification model.

3. The method according to claim 2, wherein acquiring the magnitude spectrum feature
data by the feature extraction on the at least two frames of audio time-domain information
comprises:

acquiring audio frequency-domain information by frequency-domain transformation on
the at least two frames of audio time-domain information; and

acquiring the magnitude spectrum feature data by magnitude spectrum feature extraction

based on the audio frequency-domain information.

4. The method according to claim 1, wherein determining the attribute detection data

corresponding to the audio file data comprises:
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acquiring at least two frames of audio time-domain information by slicing the audio file
data;

acquiring audio frequency-domain information by frequency-domain transformation on
the at least two frames of audio time-domain information;

acquiring first fixed-length data by averaging the audio frequency-domain information;
and

acquiring voiceprint feature data as the attribute detection data by voiceprint feature

extraction by a pre-trained neural network model based on the first fixed-length data.

5. The method according to claim 4, further comprising:

acquiring audio file data to be trained from a predetermined training set;

acquiring frame time-domain information by slicing the audio file data to be trained by
using a predetermined moving window;

acquiring frame frequency-domain information by frequency-domain transformation on
the frame time-domain information;

acquiring second fixed-length data by averaging the frame frequency-domain
information; and

acquiring the neural network model by training according to a predetermined neural
network algorithm based on the second fixed-length data and label data corresponding to the

audio file data.

6. The method according to claim 1, further comprising:

acquiring history behavior data of a target user, wherein the history behavior data
comprises at least one of’ history login data, user consumption behavior data, violation history
data, and recharge history data; and

acquiring the user rating data as the attribute detection data based on the history behavior

data.

7. The method according to any one of claims 1 to 6, wherein generating the voice
detection result corresponding to the audio file data by the voice violation detection on the
attribute detection data by the pre-trained fully connected network model comprises:

inputting the attribute detection data to the fully connected network model for detection;
and

determining a detection result output by the fully connected network model as the voice

24



detection result.

8. The method according to claim 7, further comprising:

determining that the audio file data comprises violation voice data in response to the
voice detection result being a voice violation detection result; and

prohibiting the transmission or playback of the violation voice data, or shielding a voice

input from a user corresponding to the violation voice data.

9. The method according to claim 2 or 3, further comprising:

acquiring frame time-domain information by slicing acquired audio file data to be trained
by using a predetermined moving window;

acquiring magnitude spectrum feature training data and voiceprint feature training data
by feature extraction on the frame time-domain information, wherein the feature extraction
comprises: magnitude spectrum feature extraction and voiceprint feature extraction;

acquiring third fixed-length data by averaging the magnitude spectrum feature training
data;

generating feature vector training data by splicing the magnitude spectrum feature
training data and the voiceprint feature training data; and

acquiring the voice classification model by training the third fixed-length data and the

feature vector training data.

10. The method according to any one of claims 1 to 6, further comprising:
acquiring attribute detection data to be trained; and
acquiring a fully connected network model by training the attribute detection data to be

trained.

11. An apparatus for detecting audio, comprising:

an audio file data acquiring module, configured to acquire audio file data;

an attribute detection data determining module, configured to determine attribute
detection data corresponding to the audio file data, wherein the attribute detection data
comprises at least two of: user rating data, classification probability data, and voiceprint
feature data, the user rating data being indicative of a user rating, the classification probability
data being indicative of a classification probability corresponding to a voice violation, and the

voiceprint feature data being indicative of a voiceprint feature corresponding to the audio file
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data; and
a voice violation detecting module, configured to generate a voice detection result

corresponding to the audio file data by voice violation detection on the attribute detection data

by a pre-trained fully connected network model.

12. A device, comprising:
a processor; and
a memory storing at least one instruction therein;

wherein the at least one instruction, when loaded and executed by the processor, causes

the device to perform the method for detecting audio as defined in any one of claims 1 to 10.
13. A computer-readable storage medium storing at least one instruction therein, wherein

the at least one instruction, when loaded and executed by a processor of a device, causes the

device to perform the method for detecting audio as defined in any one of claims 1 to 10.
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