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TEXT INFORMATION PROCESSING METHOD AND
APPARATUS

[0001] This application claims priority to a Chinese Patent Application No.
202010172575.7 filed with the China National Intellectual Property Administration on
March 12, 2020, entitled "TEXT INFORMATION PROCESSING METHOD AND
APPARATUS", the entire content of which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present application relate to the field of computer

technologies, and in particular, to a text information processing method and apparatus.

BACKGROUND

[0003] At present, voice corresponding to text information can be obtained by
performing machine learning on the text information.

[0004] In related art, the process of performing machine learning on text information to
obtain audio information includes: acquiring phoneme information corresponding to the text
information, encoding the phoneme information to obtain semantic information, learning the
semantic information to obtain a context vector, and then synthesizing voice according to
the context vector.

[0005] In the above process, in the process of learning the semantic information to obtain
the context vector, the obtained context vector is inaccurate, resulting in poor sound quality

of the synthesized voice.

SUMMARY

[0006] Embodiments of the present application provide a text information processing
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method and apparatus, which are used to enable voice audio synthesized according to voice
information to have a better rhythm and a more stable sound quality.
[0007] In a first aspect, an embodiment of the present application provides a text
information processing method, including:

acquiring a phoneme vector corresponding to an individual phoneme and a
semantic vector corresponding to the individual phoneme in text information;

acquiring first semantic information output at a previous moment, where the first
semantic information is semantic information corresponding to part of the text information
in the text information, and the part of the text information is text information that has been
converted into voice information;

determining a context vector corresponding to a current moment according to the
first semantic information, the phoneme vector corresponding to the individual phoneme and
the semantic vector corresponding to the individual phoneme; and

determining voice information at the current moment according to the context
vector and the first semantic information.
[0008] In a possible implementation manner, where determining the context vector
corresponding to the current moment according to the first semantic information, the
phoneme vector corresponding to the individual phoneme, and the semantic vector
corresponding to the individual phoneme includes:

determining a semantic matching degree according to the first semantic
information and the semantic vector corresponding to the individual phoneme; and

determining the context vector corresponding to the current moment according
to the semantic matching degree, the phoneme vector corresponding to the individual
phoneme, and the semantic vector corresponding to the individual phoneme.
[0009] In another possible implementation manner, where determining the semantic
matching degree according to the first semantic information and the semantic vector
corresponding to the individual phoneme includes:

processing the first semantic information and the semantic vector corresponding
to the individual phoneme by a first preset model to obtain the semantic matching degree,

where the first preset model is obtained by learning multiple groups of first samples, and
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each group of first samples includes semantic information and semantic vectors.
[0010] In another possible implementation manner, where determining the context
vector corresponding to the current moment according to the semantic matching degree, the
phoneme vector corresponding to the individual phoneme and the semantic vector
corresponding to the individual phoneme includes:

determining a semantic context vector according to the semantic matching degree
and the semantic vector corresponding to the individual phoneme;

determining a phoneme context vector according to the semantic matching
degree and the phoneme vector corresponding to the individual phoneme; and

combining the semantic context vector and the phoneme context vector to
determine the context vector corresponding to the current moment.
[0011] In another possible implementation manner, where determining the context
vector corresponding to the current moment according to the first semantic information, the
phoneme vector corresponding to the individual phoneme and the semantic vector
corresponding to the individual phoneme includes:

determining a resultant vector corresponding to the individual phoneme
according to the phoneme vector corresponding to the individual phoneme and the semantic
vector corresponding to the individual phoneme;

determining the semantic matching degree according to the first semantic
information and the resultant vector corresponding to the individual phoneme; and

determining the context vector corresponding to the current moment according
to the semantic matching degree and the resultant vector corresponding to the individual
phoneme.
[0012] In another possible implementation manner, where determining the semantic
matching degree according to the first semantic information and the resultant vector
corresponding to the individual phoneme includes:

processing the first semantic information and the resultant vector corresponding
to the individual phoneme by a second preset model to obtain the semantic matching degree,
where the second preset model is obtained by learning multiple groups of second samples,

and each group of second samples includes semantic information and resultant vectors.
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[0013] In another possible implementation manner, where determining the voice
information at the current moment according to the context vector and the first semantic
information includes:

determining second semantic information corresponding to the current moment
according to the context vector and the first semantic information; and

performing Mel spectrum network mapping processing on the second semantic
information to obtain the voice information at the current moment.
[0014] In another possible implementation manner, where acquiring the phoneme vector
corresponding to the individual phoneme in the text information includes:

acquiring a phoneme sequence of the text information, where the phoneme
sequence includes at least one phoneme; and

determining the phoneme vector corresponding to the individual phoneme
according to the at least one phoneme.
[0015] In another possible implementation manner, where determining the phoneme
vector corresponding to the individual phoneme according to the at least one phoneme
includes:

finding an identifier corresponding to the individual phoneme in a preset
phoneme list; and

searching for the phoneme vector corresponding to the individual phoneme in a
preset phoneme lookup table according to the identifier corresponding to the individual
phoneme.
[0016] In another possible implementation manner, where acquiring the semantic vector
corresponding to the individual phoneme includes:

encoding the phoneme vector corresponding to the individual phoneme to obtain
the semantic vector corresponding to the individual phoneme.
[0017] In a second aspect, an embodiment of the present application provides a text
information processing apparatus, including: a first acquiring module, a second acquiring
module, a first determining module, and a second determining module, where,

the first acquiring module is configured to acquire a phoneme vector

corresponding to an individual phoneme and a semantic vector corresponding to the
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individual phoneme in text information;

the second acquiring module is configured to acquire first semantic information
output at a previous moment, where the first semantic information is semantic information
corresponding to part of the text information in the text information, and the part of the text
information is text information that has been converted into voice information;

the first determining module is configured to determine a context vector
corresponding to a current moment according to the first semantic information, the phoneme
vector corresponding to the individual phoneme and the semantic vector corresponding to
the individual phoneme;

the second determining module is configured to determine voice information at
the current moment according to the context vector and the first semantic information.
[0018] In a possible implementation manner, the first determining module is specifically
configured to:

determine a semantic matching degree according to the first semantic information
and the semantic vector corresponding to the individual phoneme; and

determine the context vector corresponding to the current moment according to
the semantic matching degree, the phoneme vector corresponding to the individual phoneme,
and the semantic vector corresponding to the individual phoneme.
[0019] In another possible implementation manner, the first determining module is
specifically configured to:

process the first semantic information and the semantic vector corresponding to
the individual phoneme by a first preset model to obtain the semantic matching degree,
where the first preset model is obtained by learning multiple groups of first samples, and
each group of first samples includes semantic information and semantic vectors.
[0020] In another possible implementation manner, the first determining module is
specifically configured to:

determine a semantic context vector according to the semantic matching degree
and the semantic vector corresponding to the individual phoneme;

determine a phoneme context vector according to the semantic matching degree

and the phoneme vector corresponding to the individual phoneme; and
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combine the semantic context vector and the phoneme context vector to
determine the context vector corresponding to the current moment.
[0021] In another possible implementation manner, the first determining module is
specifically configured to:

determine a resultant vector corresponding to the individual phoneme according
to the phoneme vector corresponding to the individual phoneme and the semantic vector
corresponding to the individual phoneme;

determine the semantic matching degree according to the first semantic
information and the resultant vector corresponding to the individual phoneme; and

determine the context vector corresponding to the current moment according to
the semantic matching degree and the resultant vector corresponding to the individual
phoneme.
[0022] In another possible implementation manner, the first determining module is
specifically configured to:

process the first semantic information and the resultant vector corresponding to
the individual phoneme by a second preset model to obtain the semantic matching degree,
where the second preset model is obtained by learning multiple groups of second samples,
and each group of second samples includes semantic information and resultant vectors.
[0023] In another possible implementation manner, the second determining module is
specifically configured to:

determine second semantic information corresponding to the current moment
according to the context vector and the first semantic information; and

perform Mel spectrum network mapping processing on the second semantic
information to obtain the voice information at the current moment.
[0024] In another possible implementation manner, the first acquiring module is
specifically configured to:

acquire a phoneme sequence of the text information, where the phoneme
sequence includes at least one phoneme; and

determine the phoneme vector corresponding to the individual phoneme

according to the at least one phoneme.
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[0025] In another possible implementation manner, the first acquiring module is
specifically configured to:

find an identifier corresponding to the individual phoneme in a preset phoneme
list; and

search for the phoneme vector corresponding to the individual phoneme in a
preset phoneme lookup table according to the identifier corresponding to the individual
phoneme.
[0026] In another possible implementation manner, the first acquiring module is
specifically configured to:

encode the phoneme vector corresponding to the individual phoneme to obtain
the semantic vector corresponding to the individual phoneme.
[0027] In a third aspect, an embodiment of the present application provides a text
information processing apparatus, including: at least one processor and a memory;

the memory stores instructions for execution by the computer;

the at least one processor executes the computer-executable instructions stored in
the memory, causing the at least one processor to execute the text information processing
method as shown in any one of the above first aspect.
[0028] In a fourth aspect, an embodiment of the present application provides a computer-
readable storage medium, where computer-executable instructions are stored in the
computer-readable storage medium, and when a processor executes the computer-executable
instructions, the text information processing method in any one of the above first aspect is
implemented.
[0029] In a fifth aspect, an embodiment of the present application provides a computer
program product, where the computer program product can be executed by a processor, and
when the computer program product is executed, the method according to any one of the
first aspect is implemented.
[0030] In a sixth aspect, an embodiment of the present application provides a chip,
including: a memory and a processor, where the memory stores a computer program, and the
processor executes the computer program to execute the method according to any one of the

first aspect.
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[0031] Embodiments of the present application provide a text information processing
method and apparatus, where the text information processing method includes: acquiring a
phoneme vector corresponding to an individual phoneme and a semantic vector
corresponding to the individual phoneme in text information; acquiring first semantic
information output at a previous moment, where the first semantic information is semantic
information corresponding to part of the text information in the text information, and the
part of the text information is text information that has been converted into voice information;
determining a context vector corresponding to a current moment according to the first
semantic information, the phoneme vector corresponding to the individual phoneme and the
semantic vector corresponding to the individual phoneme; and determining voice
information at the current moment according to the context vector and the first semantic
information. In the above method, the context vector corresponding to the current moment
is determined according to the first semantic information, the phoneme vector corresponding
to the individual phoneme, and the semantic vector corresponding to the individual phoneme,
so that the determined context vector is more accurate, thereby improving the accuracy of
the determined voice information, thus enabling voice audio synthesized according to the

voice information to have a better rhythm and a more stable sound quality.

BRIEF DESCRIPTION OF DRAWINGS

[0032] In order to more clearly illustrate the embodiments of the present application or
the technical solutions in the prior art, in the following, the accompanying drawings used in
the description of the embodiments or the prior art will be briefly introduced. Obviously, the
accompanying drawings in the following description are some embodiments of the present
application, and for those of ordinary skill in the art, other drawings can also be obtained
from these drawings without paying any creative effort.

[0033] FIG. 1 is a schematic diagram of an application scenario of a text information
processing method provided by the application.

[0034] FIG. 2 is a schematic flowchart I of a text information processing method

provided by the present application.
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[0035] FIG. 3 is a schematic flowchart of a text information processing method provided
by the present application.

[0036] FIG. 4 is a schematic diagram of a processing structure of a text information
processing method provided by the present application.

[0037] FIG. 5 is a schematic flowchart of another text information processing method
provided by the present application.

[0038] FIG. 6 is a schematic diagram of a processing structure of another text
information processing method provided by the present application.

[0039] FIG. 7 is a schematic structural diagram of a text information processing
apparatus provided by the present application.

[0040] FIG. 8 is a schematic diagram of a hardware structure of a text information

processing apparatus provided by the present application.

DESCRIPTION OF EMBODIMENTS

[0041] To make the objectives, technical solutions, and advantages of embodiments of
the present application clearer, in the following, the technical solutions in embodiments of
the present application are clearly and comprehensively described with reference to the
accompanying drawings in the embodiments of the present application. Apparently, the
described embodiments are merely a part rather than all embodiments of the present
application. All other embodiments obtained by persons of ordinary skill in the art based on
embodiments of the present application without paying creative effort shall fall within the
protection scope of the present application.

[0042] The terms "first”, "second"”, "third" and "fourth™, etc. (if any) in the description
and/or claims of the present application and the above-mentioned drawings are used to
distinguish similar objects, while it is not necessary to describe a particular order or sequence.
It should be understood that the data so used may be interchanged under appropriate
circumstances such that the embodiments of the application described herein can, for
example, be practiced in sequences other than those illustrated or described herein.

Furthermore, the terms "including” and "having", and any variations thereof, are intended to
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cover non-exclusive inclusion, for example, processes, methods, systems, products or
apparatuses including a series of steps or units are not necessarily limited to those expressly
listed, rather, those steps or units may include other steps or units not expressly listed or
inherent to these processes, methods, products or apparatuses.

[0043] FIG. 1 is a schematic diagram of an application scenario of a text information
processing method provided by the application. Please refer to FIG. 1, including: a smart
device 101, the smart device 101 can receive text information, and synthesize the text
information into voice audio. For example, the smart device 101 may be a smart phone, a
smart robot, a smart reader, and other devices that can synthesize voice audio according to
text information.

[0044] In the present application, the process of synthesizing voice audio according to
text information includes: determining a context vector corresponding to a current moment
according to a phoneme vector and a semantic vector corresponding to an individual
phoneme in text information, and then determining voice information at the current moment
according to the context vector corresponding to the current moment. In the above process,
the context vector corresponding to the current moment is determined according to the
phoneme vector and the semantic vector corresponding to the individual phoneme, therefore,
an accurate context vector can be obtained, thus improving the accuracy of the determined
voice information, and further enabling the voice audio synthesized according to the voice
information to have a better rhythm and a more stable sound quality.

[0045] Hereinafter, the technical solutions shown in the present application will be
described in detail through specific embodiments. It should be noted that the following
specific embodiments may be combined with each other, and the same or similar content
will not be repeated in different embodiments.

[0046] S201: acquire a phoneme vector corresponding to an individual phoneme and a
semantic vector corresponding to the individual phoneme in text information.

[0047] Optionally, the execution subject body of the text information processing method
shown in the present application is a smart device, or can be a text information processing
apparatus provided in the smart device, and the text processing apparatus can be

implemented by a combination of software and/or hardware.
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[0048] In a possible implementation manner, it is possible to acquire a phoneme
sequence of the text information, the phoneme sequence including at least one phoneme; and
determine a phoneme vector corresponding to an individual phoneme according to the at
least one phoneme. For example, the text information is “Wo Zai Shéan X1 (I am in Shaanxi)”,
and the phoneme sequence is w, 03, z, ai2, sh, an3, X, il.

[0049] Further, it is possible to obtain the phoneme vector corresponding to the
individual phoneme from a preset data table, where the preset data table includes at least one
phoneme and a phoneme vector corresponding to an individual phoneme.

[0050] In the present application, encode the phoneme vector corresponding to the
individual phoneme by a preset encoder to obtain the semantic vector corresponding to the
individual phoneme. Optionally, the preset encoder is the same as an Encoder (Encoder)
model in an Encoder (Encoder)-Decoder (Decoder) model.

[0051] S202: acquire first semantic information output at a previous moment, where the
first semantic information is semantic information corresponding to part of the text
information in the text information, and the part of the text information is text information
that has been converted into voice information.

[0052] Specifically, the first semantic information output at the previous moment is
output information (i.e., the hidden layer state vector) of the preset decoder at the previous
moment. Optionally, the preset decoder is the same as the decoder (Decoder) model in the
encoder (Encoder)-decoder (Decoder) model.

[0053] S203: determine a context vector corresponding to the current moment according
to the first semantic information, the phoneme vector corresponding to the individual
phoneme and the semantic vector corresponding to the individual phoneme.

[0054] Specifically, it is possible to process the first semantic information and the
semantic vector corresponding to the individual phoneme by a first preset model to obtain a
semantic matching degree, and then determine the context vector corresponding to the
current moment according to the semantic matching degree, the phoneme vector
corresponding to the individual phoneme and the semantic vector corresponding to the
individual phoneme; or,

it is possible to process a resultant vector between the first semantic information
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and the semantic vector and the phoneme vector corresponding to the individual phoneme
by a second preset model to obtain the semantic matching degree, and then determine the
context vector corresponding to the current moment according to the semantic matching
degree and the semantic vector corresponding to the individual phoneme.

[0055] It should be noted that, for a detailed description of the first preset model, please
refer to the embodiment in FIG. 3, and for a detailed description of the second model, please
refer to the embodiment in FIG. 5.

[0056] S204: determine voice information at the current moment according to the
context vector and the first semantic information.

[0057] Specifically, it is possible to process the context vector and the first semantic
information by a preset decoder to obtain second semantic information at the current moment,
and then determine the voice information at the current moment according to the second
semantic information, where the voice information at the current moment is a Mel spectrum
corresponding to the current moment.

[0058] The text information processing method provided by the embodiment of the
present application includes: acquiring a phoneme vector corresponding to an individual
phoneme and a semantic vector corresponding to the individual phoneme in text information;
acquiring first semantic information output at a previous moment, where the first semantic
information is semantic information corresponding to part of the text information in the text
information, and the part of the text information is text information that has been converted
into voice information; determining a context vector corresponding to a current moment
according to the first semantic information, the phoneme vector corresponding to the
individual phoneme and the semantic vector corresponding to the individual phoneme; and
determining voice information at the current moment according to the context vector and the
first semantic information. In the above method, the context vector corresponding to the
current moment is determined according to the first semantic information, the phoneme
vector corresponding to the individual phoneme and the semantic vector corresponding to
the individual phoneme, so that the determined context vector is more accurate, thereby
improving the accuracy of the determined voice information, thus enabling voice audio

synthesized according to the voice information to have a better rhythm and a more stable

12
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sound quality.
[0059] On the basis of the above embodiments, the text information processing method
provided by the present application will be further described below with reference to the
embodiment of FIG. 3. For details, please refer to FIG. 3.
[0060] FIG. 3is aschematic flowchart of a text information processing method provided
by the present application. As shown in FIG. 3, the text information processing method
includes:

S301: acquire a phoneme sequence of text information, where the phoneme
sequence includes at least one phoneme.
[0061] Specifically, it is possible to obtain the phoneme sequence of the text information
by performing phoneme conversion processing on the text information.
[0062] For example, if the text information is “W¢ ai Zhong Gud (I love China)”, after
the phoneme conversion processing is performed on “Wo Ai Zhong Guo”, the obtained
phoneme sequence is w, 03, ai2, zh, ongl, g, uo2. Among them, w, 03, ai2, zh, ongl, g, uo2
are all phonemes.
[0063] S302: search for an identifier corresponding to the individual phoneme in a preset
phoneme list.
[0064] Specifically, the preset phoneme list includes at least one phoneme and an
identifier corresponding to the individual phoneme, where the identifier corresponding to
the individual phoneme may be a preset number or an index number.
[0065] For example, when the identifier corresponding to the individual phoneme is a
preset number, if the phoneme sequence is w, 03, ai2, zh, ongl, g, uo2, the identifiers
corresponding to the phonemes in the above phoneme sequence are found in the preset
phoneme list, which are 53, 22, 11, 66, 39, 28, 42.
[0066] S303: search for the phoneme vector corresponding to the individual phoneme in
a preset phoneme lookup table according to the identifier corresponding to the individual
phoneme.
[0067] Specifically, the preset phoneme lookup table is a two-dimensional lookup table

obtained through joint training of a neural network, and the dimension of the two-
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dimensional lookup tableis P P represents the total number of phonemes included

in the preset phoneme lookup table, D, represents the depth of the phoneme vector in the
preset phoneme lookup table.

[0068] Further, search for the phoneme vector corresponding to the individual phoneme
in the preset phoneme look-up table according to the identifier corresponding to the
individual phoneme, where the found phoneme vectors corresponding to all the phonemes

can form a two-dimensional table. The dimension of the two-dimensional table is TJ' xDp :

where T is the number of phonemes included in the phoneme sequence.

[0069] S304: encode the phoneme vector corresponding to the individual phoneme to
obtain the semantic vector corresponding to the individual phoneme.

[0070] Specifically, encode the phoneme vector corresponding to the individual
phoneme by a preset encoder to obtain the semantic vector corresponding to the individual
phoneme. For a detailed description of the preset encoder, please refer to the embodiment in
FIG. 4.

[0071] S305: acquire the first semantic information output at the previous moment,
where the first semantic information is semantic information corresponding to part of the
text information in the text information, and the part of the text information is text
information that has been converted into voice information.

[0072] Specifically, the execution manner of S305 is the same as the execution manner
of S202, and the execution process of S305 is not repeated here.

[0073] S306: process the first semantic information and the semantic vector
corresponding to the individual phoneme by the first preset model to obtain a semantic
matching degree, where the first preset model is obtained by learning multiple groups of first
samples, and each group of first samples includes semantic information and semantic vectors.
[0074] The first preset model has a representation form of the following formula 1.
Specifically, it is possible to process the first semantic information and the semantic vector
corresponding to the individual phoneme by formula 1 to obtain the semantic matching

degree corresponding to the current moment t:

14
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[0075] In the formula, § is the semantic matching degree corresponding to the moment

t, the semantic matching degree is used to measure a matching degree between voice
information at the moment t and the j-th phoneme, and St is a hidden layer state of the

preset decoder at the moment t—1 (that is, the first semantic information), h is the
semantic vector corresponding to the j-th phoneme.

[0076] S307: determine a semantic context vector according to the semantic matching
degree and the semantic vector corresponding to the individual phoneme.

[0077] Optionally, it is possible to process the semantic matching degree by the
following formula 2 to obtain an alignment matching degree, and then process the semantic
alignment degree and the semantic vector corresponding to the individual phoneme by the
following formula 3 to obtain the semantic context vector.

[0078] Optionally, the formula 2 has the following form:

€

ati = T;
8
= Formula 2

[0079] In the formula, @, represents the semantic alignment degree, and the semantic

alignment degree is used to measure the matching degree between the phoneme

corresponding to the moment t and voice audio.

[0080] It should be noted that the above semantic alignment degree a,; needs to meet
Tj

the following condition: »'a, =1.
j=1

[0081] Optionally, the formula 3 has the following form:

T
C, :Zoztjhj
=1 Formula 3

[0082] In the formula, G is the semantic context vector corresponding to the moment

t .

[0083] S308: determine a phoneme context vector according to the semantic matching
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degree and the phoneme vector corresponding to the individual phoneme.

[0084] Optionally, it is possible to process the semantic matching degree by the above
formula 2 to obtain the semantic alignment degree, and then process the semantic alignment
degree and the phoneme vector corresponding to the individual phoneme by the following
formula 4 to obtain the phoneme context vector.

[0085] Optionally, the formula 4 has the following form:

T
C :Zoztj p;
= Formula 4

[0086] In the formula, G is the phoneme context vector corresponding to the moment

t,and p; isthe phoneme vector corresponding to the j-th phoneme.

[0087] S309: combine the semantic context vector and the phoneme context vector to
determine the context vector corresponding to the current moment.

[0088] Optionally, it is possible to combine the semantic context vector and the phoneme
context vector by the following formula 5 to determine the context vector corresponding to
the current moment.

[0089] Optionally, the formula 5 has the following form:

C, :[Ct;ctl:l Formula 5

[0090] C is the context vector corresponding to the moment t.

[0091] It should be noted that the semantic context vector G and the phoneme context
vector G have the same depth, and the depth of the context vector C Is twice the depth

of the semantic context vector G (or the phoneme context vector q).

[0092] S310: determine second semantic information corresponding to the current
moment according to the context vector and the first semantic information.

[0093] Specifically, decode the context vector and the first semantic information by a
preset decoder to obtain the second semantic information corresponding to the current
moment. Among them, the second semantic information is a hidden layer state vector of the

preset decoder at the current moment.
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[0094] S311: perform Mel spectrum network mapping processing on the second
semantic information to obtain voice information at the current moment.

[0095] Further, execute the above-mentioned S305 to S311 iteratively, then obtain voice
audio corresponding to the text information according to voice synthesis processing of the
voice information at all moments through a preset voice synthesizer. Among them, the preset
voice synthesizer may be a WaveNet voice synthesizer, or may be other voice synthesizers.
[0096] Different from the prior art, in the prior art, in the process of learning the context
vector according to the semantic vector of the individual phoneme through a gradient reverse
return method, calculation errors will be introduced, thus rendering the context vector
obtained inaccurate, thereby affecting the quality of the voice audio.

[0097] By contrast, the text information processing method shown in the present
application includes: acquiring a semantic context vector according to a semantic matching
degree and the semantic vector corresponding to the individual phoneme; acquiring a
phoneme context vector related to the phoneme according to the semantic matching degree
and the phoneme vector corresponding to the individual phoneme; and combining the
semantic context vector and the phoneme context vector to obtain the context vector
corresponding to the current moment. In the process of determining the context vector
corresponding to the current moment, reference is made to the phoneme vector and the voice
vector corresponding to the individual phoneme, thus improving the accuracy of the
determined context vector corresponding to the current moment.

[0098] FIG. 4 is a schematic diagram of a processing structure of a text information
processing method provided by the present application. As shown in FIG. 4, the processing
structure includes: a preset encoder 101, an attention learner 102 and a preset decoder 103.
The attention learner 102 includes a first preset model, and the attention learner 102 is
respectively connected with the preset encoder 101 and the preset decoder 103.

[0099] In practical applications, the preset encoder 101 executes the method shown in
S304 in the embodiment of FIG. 3 to obtain a semantic vector corresponding to an individual
phoneme, and provides the semantic vector corresponding to the individual phoneme to the
attention learner 102. The attention learner 102 executes the method shown in S305 in the

embodiment of FIG. 3 to obtain first semantic information output by the preset decoder 103
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at the previous moment, and executes the method shown in S306 to S309 in sequence
according to the first semantic information, the phoneme vector and the semantic vector
corresponding to the individual phoneme to obtain the context vector corresponding to the
current moment, and provides the decoder preset 103 with the context vector corresponding
to the current moment. The preset decoder 103 may execute the method shown in S310 to
obtain the second semantic information corresponding to the current moment.
[0100] In the prior art, the semantic vector corresponding to the individual phoneme
obtained after the encoder encodes the phoneme vector corresponding to the individual
phoneme has information loss. Therefore, since the context vector at the current moment is
determined only according to the semantic vector corresponding to the individual phoneme,
the context vector at the current moment cannot be accurately determined, thus rendering
the determined voice information inaccurate, and further making the voice audio synthesized
according to the voice information have a poor rhythm and a poor sound quality stability.
[0101] While in the present application, in the processing structure shown in FIG. 4, the
attention learner 102 can learn the phoneme vector corresponding to the individual phoneme
in the text information and the semantic vector corresponding to the individual phoneme
output by the preset encoder 101 to obtain the semantic matching degree, the semantic
alignment degree and the context vector of the current moment in turn, thus making the
determined context vector more accurate, thereby improving the accuracy of the determined
voice information, and enabling the voice audio synthesized according to the voice
information to have a better rhythm and a more stable sound quality.
[0102] On the basis of the foregoing embodiment, the text information processing
method provided by the present application will be further described below with reference
to the embodiment of FIG. 5. For details, please refer to FIG. 5.
[0103] FIG. 5 is a schematic flowchart of another text information processing method
provided by the present application. As shown in FIG. 5, the text information processing
method includes:

S501: acquire a phoneme sequence of text information, where the phoneme
sequence includes at least one phoneme;

S502: search for an identifier corresponding to an individual phoneme in a preset
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phoneme list;

S503: search for a phoneme vector corresponding to the individual phoneme in a
preset phoneme lookup table according to the identifier corresponding to the individual
phoneme;

S504: perform encoding processing on the phoneme vector corresponding to the
individual phoneme to obtain a semantic vector corresponding to the individual phoneme;

S505: acquire first semantic information output at a previous moment, where the
first semantic information is semantic information corresponding to part of the text
information in the text information, and the part of the text information is text information
that has been converted into voice information.

[0104] Specifically, the execution manners of S501 to S505 are the same as the
execution manners of S401 to S405, and the execution processes of S501 to S505 are not
repeated here.

[0105] S506: determine a resultant vector corresponding to the individual phoneme
according to the phoneme vector corresponding to the individual phoneme and the semantic
vector corresponding to the individual phoneme.

[0106] Optionally, it is possible to process the phoneme vector corresponding to the
individual phoneme and the semantic vector corresponding to the individual phoneme by the
following formula 6 to obtain the resultant vector corresponding to the individual phoneme:

m; = hj P Formula 6

[0107] In the formula, m; is the resultant vector corresponding to the j-th phoneme.
[0108] S507: process the first semantic information and the resultant vector
corresponding to the individual phoneme by a second preset model to obtain a semantic
matching degree, where the second preset model is obtained by learning multiple groups of
second samples, and each group of second samples includes semantic information and
resultant vectors.

[0109] It should be noted that the second preset model may be the same as or different
from the first preset model.

[0110] For example, when the second preset model is the same as the first preset model,
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the semantic vector J corresponding to the j-th phoneme in the formula 1 can be replaced

with the resultant vector m; corresponding to the j-th phoneme, and then the semantic
matching degree is determined according to the formula 1.

[0111] S508: determine a context vector corresponding to the current moment according
to the semantic matching degree and the resultant vector corresponding to the individual
phoneme.

[0112] Specifically, it is possible to process the semantic matching degree by the above

formula 2 to obtain the semantic alignment degree % , and process the semantic matching

degree and the resultant vector corresponding to the individual phoneme by the following

formula 7 to obtain the context vector C corresponding to the current moment:

1= Formula 7
[0113] S509: determine second semantic information corresponding to the current
moment according to the context vector and the first semantic information.
[0114] S510: perform Mel spectrum network mapping processing on the second
semantic information to obtain voice information at the current moment.
[0115] Specifically, the execution manners of S509 and S510 are the same as the
execution manners of S310 and S311, and the execution processes of S509 and S510 are not
repeated here.
[0116] It should be noted that, repeat S505 to S510 to obtain the voice information at all
moments, and then perform voice synthesis processing on the voice information at all
moments by a preset voice synthesizer to obtain the voice audio corresponding to the text
information, where all moments are determined by the preset decoder during the self-
learning process. The preset voice synthesizer may be a WaveNet voice synthesizer, or may

be other voice synthesizers.
[0117] Different from the prior art, in the prior art, the semantic matching degree S is

usually determined only according to the semantic vector h and then the semantic
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alignment degree & is determined according to the semantic matching degree ql', thus
resulting in an inaccurate semantic alignment degree % . In the present application, the

semantic matching degree S is determined according to the resultant vector of the semantic

p

vector h and the phoneme vector "7, and then the semantic alignment degree & IS

determined according to the semantic matching degree ql', thus improving the inaccuracy of
the semantic alignment degree % , thereby improving the accuracy of the determined

context vector Ct.

[0118] FIG. 6 is a schematic diagram of a processing structure of another text
information processing method provided by the present application. As shown in FIG. 6, the
processing structure includes: a preset encoder 201, an attention learner 202, a preset decoder
203 and an adder 204. The attention learner 202 includes a second preset model, the attention
learner 202 is connected with the adder 204 and the preset decoder 203 respectively, and the
preset encoder 201 is connected with the adder 204.

[0119] It should be noted that the phoneme matrix corresponding to the text information
is a combination matrix of phoneme vectors corresponding to the phonemes in the text
information.

[0120] In practical applications, the preset encoder 201 executes the method shown in
S504 in the embodiment of FIG. 5 to obtain a semantic vector corresponding to the
individual phoneme, and provides the semantic vector corresponding to the individual
phoneme to the attention learner 202. The attention learner 202 executes the method shown
in S505 in the embodiment of FIG. 5 to obtain the first semantic information of the preset
decoder 203 at the previous moment, and executes the methods shown in S506 to S508
sequentially according to the first semantic information, the phoneme vector and the
semantic vector corresponding to the individual phoneme to obtain the context vector
corresponding to the current moment, and provides the preset decoder 203 with the context
vector corresponding to the current moment. The preset decoder 203 executes the method

shown in S509 to obtain the second semantic information corresponding to the current

21



10

15

20

25

30

moment.
[0121] In the processing structure shown in FIG. 6, the adder 204 superimposes the
semantic vector and the phoneme vector corresponding to the individual phoneme to obtain
the resultant vector corresponding to the individual phoneme, thus making up for the
information loss in the semantic vector corresponding to the individual phoneme obtained
after the encoder encodes the phoneme vector corresponding to the individual phoneme in
the prior art, thereby improving the accuracy of the determined semantic matching degree,
the semantic alignment degree and the context vector at the current moment, and further
improving the accuracy of the determined voice information, so that the voice audio
synthesized according to the voice information has a better rhythm and a more stable sound
quality.
[0122] FIG. 7 is a schematic structural diagram of a text information processing
apparatus provided by the present application. The text information processing apparatus 10
can be set in a smart device. As shown in FIG. 7, the text information processing apparatus
10 includes: a first acquiring module 11, a second acquiring module 12, a first determining
module 13 and a second determining module 14, where,

the first acquiring module 11 is configured to acquire a phoneme vector
corresponding to an individual phoneme and a semantic vector corresponding to the
individual phoneme in text information;

the second acquiring module 12 is configured to acquire first semantic
information output at a previous moment, where the first semantic information is semantic
information corresponding to part of the text information in the text information, and the
part of the text information is text information that has been converted into voice information;

the first determining module 13 is used to determine a context vector
corresponding to a current moment according to the first semantic information, the phoneme
vector corresponding to the individual phoneme and the semantic vector corresponding to
the individual phoneme;

the second determining module 14 is configured to determine voice information
at the current moment according to the context vector and the first semantic information.

[0123] The text information processing apparatus 10 provided in the embodiments of the
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present application can execute the technical solutions shown in the foregoing method
embodiments, and the implementation principles and beneficial effects thereof are similar,
which will not be repeated here.
[0124] In a possible implementation manner, the first determining module 13 is
specifically configured to:

determine a semantic matching degree according to the first semantic information
and the semantic vector corresponding to the individual phoneme; and

determine the context vector corresponding to the current moment according to
the semantic matching degree, the phoneme vector corresponding to the individual phoneme,
and the semantic vector corresponding to the individual phoneme.
[0125] In another possible implementation manner, the first determining module 13 is
specifically configured to:

process the first semantic information and the semantic vector corresponding to
the individual phoneme by a first preset model to obtain the semantic matching degree,
where the first preset model is obtained by learning multiple groups of first samples, and
each group of first samples includes semantic information and semantic vectors.
[0126] In another possible implementation manner, the first determining module 13 is
specifically configured to:

determine a semantic context vector according to the semantic matching degree
and the semantic vector corresponding to the individual phoneme;

determine a phoneme context vector according to the semantic matching degree
and the phoneme vector corresponding to the individual phoneme; and

combine the semantic context vector and the phoneme context vector to
determine the context vector corresponding to the current moment.
[0127] In another possible implementation manner, the first determining module 13 is
specifically configured to:

determine a resultant vector corresponding to the individual phoneme according
to the phoneme vector corresponding to the individual phoneme and the semantic vector
corresponding to the individual phoneme;

determine the semantic matching degree according to the first semantic
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information and the resultant vector corresponding to the individual phoneme; and

determine the context vector corresponding to the current moment according to
the semantic matching degree and the resultant vector corresponding to the individual
phoneme.
[0128] In another possible implementation manner, the first determining module 13 is
specifically configured to:

process the first semantic information and the resultant vector corresponding to
the individual phoneme by a second preset model to obtain the semantic matching degree,
where the second preset model is obtained by learning multiple groups of second samples,
and each group of second samples includes semantic information and resultant vectors.
[0129] In another possible implementation manner, the second determining module 14
is specifically configured to:

determine second semantic information corresponding to the current moment
according to the context vector and the first semantic information; and

perform Mel spectrum network mapping processing on the second semantic
information to obtain the voice information at the current moment.
[0130] In another possible implementation manner, the first acquiring module 11 is
specifically configured to:

acquire a phoneme sequence of the text information, where the phoneme
sequence includes at least one phoneme; and

determine the phoneme vector corresponding to the individual phoneme
according to the at least one phoneme.
[0131] In another possible implementation manner, the first acquiring module 11 is
specifically configured to:

find an identifier corresponding to the individual phoneme in a preset phoneme
list; and

search for the phoneme vector corresponding to the individual phoneme in a
preset phoneme lookup table according to the identifier corresponding to the individual
phoneme.

[0132] In another possible implementation manner, the first acquiring module 11 is
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specifically configured to:

encode the phoneme vector corresponding to the individual phoneme to obtain
the semantic vector corresponding to the individual phoneme.
[0133] The text information processing apparatus 10 provided in the embodiments of the
present application can execute the technical solutions shown in the foregoing method
embodiments, and the implementation principles and beneficial effects thereof are similar,
which will not be repeated here.
[0134] FIG. 8 is a schematic diagram of a hardware structure of a text information
processing apparatus provided by the present application. The text information processing
apparatus 20 may be provided in a smart device. As shown in FIG. 8, the data processing
apparatus 20 includes: at least one processor 21 and a memory 22. The processor 21 and the
memory 22 are connected through a bus 23.
[0135] In a specific implementation process, the at least one processor 21 executes
computer-executed instructions stored in the memory 22, so that the at least one processor
21 executes the above text information processing method.
[0136] For the specific implementation process of the processor 21, reference may be
made to the foregoing method embodiments, and the implementation principles and
technical effects thereof are similar, and details are not described herein again in this
embodiment.
[0137] In the above embodiment shown in FIG. 8, it should be understood that the
processor may be a central processing unit (Central Processing Unit, CPU for short), or other
general-purpose processors, digital signal processors (Digital Signal Processor, DSP for
short), application specific integrated circuits (Application Specific Integrated Circuit, ASIC
for short) and so on. The general purpose processor may be a microprocessor or the processor
may be any conventional processor or the like. The steps of the method disclosed in
conjunction with the invention can be directly embodied as being executed by a hardware
processor, or executed by a combination of hardware and software modules in the processor.
[0138] The memory may include a high-speed RAM memory, and may also include a
non-volatile storage NVM, such as at least one disk memory.

[0139] The bus may be an industry standard architecture (Industry Standard Architecture,
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ISA) bus, a peripheral component (Peripheral Component, PCI) bus or an extended industry
standard architecture (Extended Industry Standard Architecture, EISA) bus, or the like. The
bus can be divided into an address bus, a data bus, a control bus and so on. For convenience
of representation, the buses in the drawings of the present application are not limited to only
one bus or one type of bus.

[0140] The present application provides a computer-readable storage medium, where
computer-executable instructions are stored in the computer-readable storage medium, and
when the processor executes the computer-executable instructions, the above text
information processing method is implemented.

[0141] The present application further provides a computer program product, where the
computer program product can be executed by a processor, and when the computer program
product is executed, the method according to any one of the method embodiments is
implemented.

[0142] The present application further provides a chip, including: a memory and a
processor, where the memory stores a computer program, and the processor executes the
computer program to execute the method according to any one of the method embodiments.
[0143] The above-mentioned computer-readable storage medium, the above-mentioned
readable storage medium can be realized by any type of volatile or non-volatile storage
devices or their combination, such as a static random access memory (SRAM), an
electrically erasable programmable read only memory (EEPROM), an erasable
programmable read only memory (EPROM), a programmable read only memory (PROM),
a read only memory (ROM), a magnetic memory, a flash memory, a magnetic disk or an
optical disk. A readable storage medium can be any available medium that can be accessed
by a general purpose or special purpose computer.

[0144] An exemplary readable storage medium is coupled to a processor such that the
processor can read information from, and write information to, the readable storage medium.
Of course, the readable storage medium can also be an integral part of the processor. The
processor and the readable storage medium may be located in application specific integrated
circuits (Application Specific Integrated Circuits, ASIC). Of course, the processor and the

readable storage medium may also exist in the apparatus as discrete components.

26



10

15

20

25

30

[0145] The division of units is only a logical function division, and other division
methods may be used in actual implementations. For example, multiple units or components
may be combined or integrated into another system, or some features may be ignored or not
implemented. On the other hand, the shown or discussed mutual coupling or direct coupling
or communicational connections may be indirect coupling or communicational connections
through some interfaces, apparatuses or units, and may be in electrical, mechanical or other
forms.

[0146] Units described as separate components may or may not be physically separated,
and components shown as units may or may not be physical units, that is, may be located in
one place, or may be distributed to multiple network units. Some or all of the units may be
selected according to actual needs to achieve the purpose of the solution in the embodiments.
[0147] In addition, the functional units in the embodiments of the present application
may be integrated into one processing unit, or the units may exist physically alone, or two
or more units may be integrated into one unit.

[0148] The functions, if implemented in the form of software functional units and sold
or used as stand-alone products, may be stored in a computer-readable storage medium.
Based on such understanding, the technical solution of the present application in essence or
the part that contributes to the prior art or the part of the technical solution can be embodied
in the form of a software product. The computer software product is stored in a storage
medium, including several instructions which are used to cause a computer device (which
may be a personal computer, a server or a network device, etc.) to execute all or part of the
steps of the methods in various embodiments of the present application. The aforementioned
storage medium includes: a U disk, a mobile hard disk, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Random Access Memory), a magnetic
disk or an optical disk and other mediums that can store program codes.

[0149] Those of ordinary skill in the art can understand that all or part of the steps for
implementing the above method embodiments may be completed by program instructions
related to hardware. The aforementioned program can be stored in a computer-readable
storage medium. When the program is executed, the steps including the above method

embodiments are executed; and the foregoing storage medium includes: an ROM, an RAM,
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a magnetic disk or an optical disk and other mediums that can store program codes.

[0150] Finally, it should be noted that the above embodiments are only used to illustrate
the technical solutions of the present application, but not to limit them; although the present
application has been described in detail with reference to the foregoing embodiments, those
of ordinary skill in the art should understand that: the technical solutions described in the
foregoing embodiments can still be modified, or equivalent replacements can be made to
some or all of the technical features thereof; and these modifications or replacements do not
make the essence of the corresponding technical solutions deviate from the scope of the

technical solutions of the embodiments of the present application.
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CLAIMS

1. A text information processing method, comprising:

acquiring a phoneme vector corresponding to an individual phoneme and a semantic vector
corresponding to the individual phoneme in text information;

acquiring first semantic information output at a previous moment, wherein the first
semantic information is semantic information corresponding to part of the text information in
the text information, and the part of the text information is text information that has been
converted into voice information;

determining a context vector corresponding to a current moment according to the first
semantic information, the phoneme vector corresponding to the individual phoneme and the
semantic vector corresponding to the individual phoneme; and

determining voice information at the current moment according to the context vector and
the first semantic information.

2. The method according to claim 1, wherein determining the context vector corresponding
to the current moment according to the first semantic information, the phoneme vector
corresponding to the individual phoneme, and the semantic vector corresponding to the
individual phoneme comprises:

determining a semantic matching degree according to the first semantic information and
the semantic vector corresponding to the individual phoneme; and

determining the context vector corresponding to the current moment according to the
semantic matching degree, the phoneme vector corresponding to the individual phoneme, and
the semantic vector corresponding to the individual phoneme.

3. The method according to claim 2, wherein determining the semantic matching degree
according to the first semantic information and the semantic vector corresponding to the
individual phoneme comprises:

processing the first semantic information and the semantic vector corresponding to the

individual phoneme by a first preset model to obtain the semantic matching degree, wherein the
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first preset model is obtained by learning multiple groups of first samples, and each group of
first samples includes semantic information and semantic vectors.

4. The method according to claim 3, wherein determining the context vector corresponding
to the current moment according to the semantic matching degree, the phoneme vector
corresponding to the individual phoneme and the semantic vector corresponding to the
individual phoneme comprises:

determining a semantic context vector according to the semantic matching degree and the
semantic vector corresponding to the individual phoneme;

determining a phoneme context vector according to the semantic matching degree and the
phoneme vector corresponding to the individual phoneme; and

combining the semantic context vector and the phoneme context vector to determine the
context vector corresponding to the current moment.

5. The method according to claim 1, wherein determining the context vector corresponding
to the current moment according to the first semantic information, the phoneme vector
corresponding to the individual phoneme and the semantic vector corresponding to the
individual phoneme comprises:

determining a resultant vector corresponding to the individual phoneme according to the
phoneme vector corresponding to the individual phoneme and the semantic vector
corresponding to the individual phoneme;

determining the semantic matching degree according to the first semantic information and
the resultant vector corresponding to the individual phoneme; and

determining the context vector corresponding to the current moment according to the
semantic matching degree and the resultant vector corresponding to the individual phoneme.

6. The method according to claim 5, wherein determining the semantic matching degree
according to the first semantic information and the resultant vector corresponding to the
individual phoneme comprises:

processing the first semantic information and the resultant vector corresponding to the
individual phoneme by a second preset model to obtain the semantic matching degree, wherein
the second preset model is obtained by learning multiple groups of second samples, and each

group of second samples includes semantic information and resultant vectors.
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7. The method according to claim 4 or 6, wherein determining the voice information at the
current moment according to the context vector and the first semantic information comprises:

determining second semantic information corresponding to the current moment according
to the context vector and the first semantic information; and

performing Mel spectrum network mapping processing on the second semantic
information to obtain the voice information at the current moment.

8. A text information processing apparatus, comprising: a first acquiring module, a second
acquiring module, a first determining module and a second determining module, wherein,

the first acquiring module is configured to acquire a phoneme vector corresponding to an
individual phoneme and a semantic vector corresponding to the individual phoneme in text
information;

the second acquiring module is configured to acquire first semantic information output at
a previous moment, wherein the first semantic information is semantic information
corresponding to part of the text information in the text information, and the part of the text
information is text information that has been converted into voice information;

the first determining module is configured to determine a context vector corresponding to
a current moment according to the first semantic information, the phoneme vector
corresponding to the individual phoneme and the semantic vector corresponding to the
individual phoneme;

the second determining module is configured to determine voice information at the current
moment according to the context vector and the first semantic information.

9. A text information processing apparatus, comprising: at least one processor and a
memory;

the memory stores computer-executable instructions;

the at least one processor executes the computer-executable instructions stored in the
memory, causing the at least one processor to execute the text information processing method
of any one of claims 1 to 7.

10. A computer-readable storage medium, wherein computer-executable instructions are

stored in the computer-readable storage medium and when a processor executes the computer-
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executable instructions, the text information processing method of any one of claims 1 to 7 is
implemented.

11. A computer program product comprising a computer program, wherein when the
computer program is executed by a processor, the text information processing method of any
one of claims 1 to 7 is implemented.

12. A chip, comprising: a memory and a processor;

the memory stores a computer program;

the processor runs the computer program to execute the text information processing

method of any one of claims 1 to 7.
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