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(54) SPEECH SYNTHESIS METHOD AND APPARATUS

(57) The present application relates to the field of
speech synthesis. Provided is a speech synthesis meth-
od, comprising: segmenting a rhythm phoneme se-
quence of target text, so as to generate a plurality of
clause sequences, wherein the rhythm phoneme se-
quence comprises a plurality of phonemes correspond-
ing to the target text, and rhythm identifiers, each of which
is located between adjacent phonemes, with each clause
sequence comprising at least one phoneme; performing
speech synthesis on a first sub-rhythm phoneme se-
quence in the plurality of clause sequences, so as to
obtain first speech information; and outputting the first
speech information, and performing speech synthesis on
a second sub-rhythm phoneme sequence in the plurality
of clause sequences, so as to generate second speech
information, wherein the second sub-rhythm phoneme
sequence is at least one clause sequence, which is
located after the first sub-rhythm phoneme sequence,

in the rhythm phoneme sequence. By means of the
speech synthesis method of the present application,
the feedback from a system after same has received a
network speech synthesis service request is effectively
sped up, and the waiting time of users is shortened.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priorities to Chi-
nese Patent Application No. 202210344448X, filed on
March 31, 2022, entitled "Speech Synthesis Method and
Speech Synthesis Apparatus", Chinese Patent Applica-
tion No. 2022103461146, filed on March 31, 2022, en-
titled "Speech Splicing Method and Speech Splicing
Apparatus", Chinese Patent Application No.
2022103460976, filed on March 31, 2022, entitled "Meth-
od and Apparatus for Obtaining Audio and Video File
Size", Chinese Patent Application No. 2022103460942,
filed on March 31, 2022, entitled "Text Transliteration
Method and Text Transliteration Apparatus", and Chi-
nese Patent Application No. 2022103444564, filed on
March 31, 2022, entitled "Text Segmentation Method and
Text Segmentation Apparatus", which are hereby incor-
porated by reference in their entireties.

FIELD

[0002] The present application relates to the field of
speech synthesis, and particularly to a speech synthesis
method and apparatus, a speech splicing method and
apparatus, a method and apparatus for obtaining audio
and video file size, a text transliteration method and
apparatus, and a text segmentation method and a text
segmentation apparatus.

BACKGROUND

[0003] A text to speech (TTS) technology is widely
used in the field of speech synthesis. In the related art,
speech synthesis is usually performed directly on an
entire to-be-synthesized text. For some longer to-be-
synthesized texts, it takes longer to perform speech
synthesis, which also means that a user needs to wait
for a longer time for obtaining synthesized speech. The
performance of speech synthesis is low, which not only
wastes the user’s time but also affects his experience.

SUMMARY

[0004] The present application aims to solve at least
one of the problems in the related art. Therefore, the
present application provides a speech synthesis method
and a speech synthesis apparatus.
[0005] An embodiment provides a speech synthesis
method, including: segmenting a prosodic phoneme se-
quence of a target text to generate a plurality of clause
sequences, where the prosodic phoneme sequence in-
cludes a plurality of phonemes corresponding to the
target text and a prosodic identifier located between
adjacent phonemes, and each clause sequence includes
at least one phoneme; performing speech synthesis on a
first sub prosodic phoneme sequence in the plurality of

clause sequences to obtain first speech information; and
outputting the first speech information and performing
speech synthesis on a second sub prosodic phoneme
sequence in the plurality of clause sequences to gener-
ate second speech information, where the second sub
prosodic phoneme sequence is at least one clause se-
quence located after the first sub prosodic phoneme
sequence in the prosodic phoneme sequence.
[0006] An embodiment further provides a speech
synthesis apparatus, including: a first processing mod-
ule, used for segmenting a prosodic phoneme sequence
of a target text to generate a plurality of clause se-
quences, where the prosodic phoneme sequence in-
cludes a plurality of phonemes corresponding to the
target text and a prosodic identifier located between
adjacent phonemes, and each clause sequence includes
at least one phoneme; a second processing module,
used for performing speech synthesis on a first sub
prosodic phoneme sequence in the plurality of clause
sequences to obtain first speech information; and a third
processing module, used for outputting the first speech
information and performing speech synthesis on a sec-
ond sub prosodic phoneme sequence in the plurality of
clause sequences to generate second speech informa-
tion, where the second sub prosodic phoneme sequence
is at least one clause sequence located after the first sub
prosodic phoneme sequence in the prosodic phoneme
sequence.
[0007] An embodiment further provides an electronic
device, including a memory, a processor and a computer
program stored in the memory and capable of running on
the processor, where the processor, when executing the
computer program, performs the speech synthesis meth-
od as described above.
[0008] An embodiment further provides a non-transi-
ent computer-readable storage medium, on which a
computer program is stored, where the computer pro-
gram is executed by a processor to perform the speech
synthesis method as described above.
[0009] An embodiment further provides a computer
program product, including a computer program, where
the computer program is executed by a processor to
perform the speech synthesis method as described
above.

BRIEF DESCRIPTION OF DRAWINGS

[0010] To illustrate solutions according to the present
application or the related art, the accompanying drawings
used in the description of the embodiments of the present
application or the related art are briefly described below. It
should be noted that the drawings in the following de-
scription are of only part embodiments of the present
application. For those of ordinary skill in the art, other
drawings may also be obtained according to these draw-
ings without creative efforts.

FIG. 1 is a first schematic flow chart of a speech

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 503 017 A1 4

synthesis method according to an embodiment of the
present application;
FIG. 2 is a second schematic flow chart of a speech
synthesis method according to an embodiment of the
present application;
FIG. 3 is a schematic structural diagram of a speech
synthesis apparatus according to an embodiment of
the present application;
FIG. 4 is a schematic structural diagram of an elec-
tronic device according to an embodiment of the
present application;
FIG. 5 is a first schematic flow chart of a speech
splicing method according to an embodiment of the
present application;
FIG. 6 is a second schematic flow chart of a speech
splicing method according to an embodiment of the
present application;
FIG. 7 is a first schematic flow chart of a method for
obtaining audio and video file size according to an
embodiment of the present application;
FIG. 8 is a second schematic flow chart of a method
for obtaining audio and video file size according to an
embodiment of the present application;
FIG. 9 is a first schematic flow chart of a text transli-
teration method according to an embodiment of the
present application;
FIG. 10 is a second schematic flow chart of a text
transliteration method according to an embodiment
of the present application;
FIG. 11 is a first schematic flow chart of a text
segmentation method according to an embodiment
of the present application;
FIG. 12 is a second schematic flow chart of a text
segmentation method according to an embodiment
of the present application; and
FIG. 13 is a third schematic flow chart of a text
segmentation method according to an embodiment
of the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0011] The following will provide a further detailed de-
scription of implementation of the present application in
conjunction with the accompanying drawings and embo-
diments. The following embodiments are used to illus-
trate the present application, but cannot be used to limit
the scope of the present application.
[0012] In the description of the present specification,
the reference terms "an embodiment", "some embodi-
ments", "example", "specific example", or "some exam-
ples" refer to the specific features, structures, materials,
or features described in conjunction with the embodi-
ments or examples included in at least one embodiment
or example of the present application. In the present
specification, the illustrative expressions of the above
terms do not necessarily refer to the same embodiments
or examples. Moreover, the specific features, structures,
materials, or features described may be combined in an

appropriate manner in any one or more embodiments or
examples. In addition, those skilled in the art may com-
bining the different embodiments or examples described
in the present specification, as well as the features of
different embodiments or examples, without conflicting
with each other.
[0013] A speech synthesis method according to the
present embodiment is described below in conjunction
with FIG. 1 and FIG. 2.
[0014] The speech synthesis method may be executed
by a speech synthesis apparatus, a server, or a user
terminal, including but not limited to a mobile phone, a
tablet, an PC, a vehicle terminal and a smart appliance.
[0015] As shown in FIG. 1, the speech synthesis meth-
od includes step 110, step 120 and step 130.
[0016] Step 110: segmenting a prosodic phoneme se-
quence of a target text to generate a plurality of clause
sequences.
[0017] In this step, the target text is a text currently used
for speech synthesis.
[0018] The prosodic phoneme sequence is a se-
quence used to represent a prosodic feature and a pho-
nemic feature of the target text.
[0019] The prosodic phoneme sequence includes pro-
sodic identifiers located between adjacent phonemes
and a plurality of phonemes corresponding to the target
text.
[0020] The phoneme may be a combination of one or
more phonetic units segmented based on natural proper-
ties of speech. The phonetic unit may be a Pinyin, an
initial, or a final corresponding to a Chinese character, or
an English word, an English phonetic symbol, or an
English letter.
[0021] The prosodic identifier is an identifier used to
represent the prosodic feature corresponding to each
phoneme in the target text, where the prosodic feature
includes, but not limited to: tones, syllables, prosodic
words, prosodic phrases, intonational phrases, a silence,
pauses, etc. corresponding to phonemes.
[0022] A fine grain of a prosodic identifier used to
represent the pauses is greater than that of a prosodic
identifier used to represent intonational phrases. A fine
grain of a prosodic identifier used to represent intona-
tional phrases is greater than that of a prosodic identifier
used to represent prosodic phrases. A fine grain of a
prosodic identifier used to represent prosodic phrases is
greater than that of a prosodic identifier used to represent
prosodic words. A fine grain of a prosodic identifier used
to represent prosodic words is greater than that of a
prosodic identifier used to represent the syllables.
[0023] In actual application process, different symbols
may be used to represent prosodic features of different
fine-grained levels.
[0024] For example, for a target text "Overcast to clou-
dy today in Shanghai with southeast wind of a scale from
3 to 4", it may be converted into a prosodic phoneme
sequence: sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1 #2
yin1 #0 zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0
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fengl #2 san1 #0 dao4 #1 si4 #0 ji2 #4 sil.
[0025] It may be understood that for this prosodic
phoneme sequence, prosodic identifiers may include:
numbers, symbols, and English phonemes between ad-
jacent Pinyin; phonemes may include Pinyin correspond-
ing to each Chinese character.
[0026] Sil represents silence at the beginning and the
end of a sentence in a prosodic phoneme sequence, #0
represents syllables, #1 represents prosodic words, #2
represents prosodic phrases, #3 represents intonational
phrases, and #4 represents the end of a sentence. The
number behind each phoneme represents the tone of
that phoneme, such as 4 in shang4, representing a fourth
tone in Pinyin "shang".
[0027] It may be understood that an entire prosodic
phoneme sequence is sequentially connected by clause
sequences.
[0028] In some embodiments, step 110 may include:
converting the target text into a prosodic phoneme se-
quence; and segmenting the prosodic phoneme se-
quence based on at least partial of a plurality of prosodic
identifiers to generate a plurality of clause sequences.
[0029] In this embodiment, the target text is a text
currently used for speech synthesis.
[0030] The entire prosodic phoneme sequence in-
cludes a plurality of phonemes and a plurality of prosodic
identifiers, and the plurality of prosodic identifiers include
prosodic identifiers corresponding to different fine-
grained levels.
[0031] In an actual application process, an appropriate
fine-grained level may be selected as a segmentation
standard based on actual situation, and a position of the
corresponding prosodic identifier in the prosodic pho-
neme sequence may be used as a segmentation point
to segment the prosodic phoneme sequence to obtain
the plurality of clause sequences.
[0032] It should be noted that each clause sequence
includes a prosodic identifier at the segmentation point
and at least one phoneme.
[0033] It may be understood that, for each prosodic
phoneme sequence at least two clause sequences cor-
responding to at least one segmentation point may be
obtained.
[0034] For example, for prosodic phoneme sequence
"sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1 #2 yin1 #0
zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0 fengl #2
san1 #0 dao4 #1 si4 #0 ji2 #4 sil", based on actual needs,
it is determined that the prosodic phoneme sequence is
segmented at #3. Then, segmentation is performed at the
positions containing #3 in the prosodic phoneme se-
quence, while retaining a prosodic separator #3 to the
previous splicing unit, so that the prosodic phoneme
sequence may be segmented into the following clause
sequences:

clause sequence 1: sil shang4 #0 hai3 #0 shi4 #2 jin1
#0 tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3; and
clause sequence 2: dong1 #0 nan2 #0 fengl #2 san1

#0 dao4 #1 si4 #0 ji2 #4 sil.

[0035] Determination of the segmentation point will be
explained in subsequent embodiments, and will not be
elaborated here.
[0036] Step 120: performing speech synthesis on a
first sub prosodic phoneme sequence in plurality of
clause sequences to obtain first speech information.
[0037] In this step, the first sub prosodic phoneme
sequence is a prosodic phoneme sequence before the
first segmentation point of the prosodic phoneme se-
quence.
[0038] Continuing with the examples of clause se-
quence 1 and clause sequence 2 in the above embodi-
ments, the first sub prosodic phoneme sequence is the
clause sequence 1: sil shang4 #0 hai3 #0 shi4 #2 jin1 #0
tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3.
[0039] In an actual application process, a vocoder may
be used to perform speech synthesis on the first sub
prosodic phoneme sequence to generate the first speech
information corresponding to the first sub prosodic pho-
neme sequence.
[0040] Step 130: outputting the first speech information
and performing speech synthesis on a second sub pro-
sodic phoneme sequence in plurality of clause se-
quences to generate second speech information, where
the second sub prosodic phoneme sequence is at least
one clause sequence located after the first sub prosodic
phoneme sequence in the prosodic phoneme sequence.
[0041] In this step, after generating the first speech
information, the first speech information is returned to a
client for output, so that a user may play the first speech
information.
[0042] During the first speech information is output, a
background continues to perform speech synthesis on
the second sub prosodic phoneme sequence to generate
the second speech information corresponding to the
second sub prosodic phoneme sequence.
[0043] The second sub prosodic phoneme sequence is
at least one clause sequence located after the first sub
prosodic phoneme sequence in the prosodic phoneme
sequence. For the clause sequence 1 and clause se-
quence 2 in the above embodiments, the second sub
prosodic phoneme sequence is the clause sequence 2:
dong1 #0 nan2 #0 fengl #2 san1 #0 dao4 #1 si4 #0 ji2 #4
sil.
[0044] In other embodiments, the method may further
include: determining that any one of to-be-matched
clause sequences in plurality of clause sequences
matches a target clause sequence in a cache, obtaining
a target clause speech corresponding to the target clause
sequence from the cache, and determining speech cor-
responding to to-be-matched clause sequences among
the plurality of clause sequences as the target clause
speech; or determining that any one of to-be-matched
clause sequences in plurality of clause sequences does
not match a target clause sequence in a cache, and
performing speech synthesis on the to-be-matched
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clause sequences to generate a second clause speech.
[0045] For example, a clause sequence in a plurality of
pre-cached clause sequences is matched with the first
sub prosodic phoneme sequence or the second sub
prosodic phoneme sequence, pre-generated and ca-
ched speech corresponding to the matched clause se-
quence is obtained, and synthesized speech corre-
sponding to the first sub prosodic phoneme sequence
or the second sub prosodic phoneme sequence is further
obtained. The corresponding speech is first matched
from the cache without real-time synthesis, which im-
proves the efficiency of speech synthesis.
[0046] In some embodiments, the method may further
include: segmenting the prosodic phoneme sequence of
the target text to generate a plurality of candidate se-
quences; and combining the target candidate sequence
from a plurality of candidate sequences with adjacent
candidate sequences to generate the fine grain size
corresponding to the clause sequence and a plurality
of clause sequences.
[0047] For example, by segmenting the prosodic pho-
neme sequence "sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0
gel #3 | neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4
#0 nin2 #1 bol #0 fang4 #1 | EH1 K S #10 EH1 K S #0 de5
#1 EH1 K S #4 sil" of sentence "Hope this song | may
make you like it | play for you | XX", a plurality of candidate
sequences may be obtained: "Xi1 #0 wang4 #1 zhe4 #0
shou3 #0 gel #3", "neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1
#1", "wei4 #0 nin2 #1 bol #0 fang4 #1", and "EH1 K S #10
EH1 K S #0 de5 #1 EH1 K S #4".
[0048] Any one candidate sequence from the candi-
date sequences is taken as the target candidate se-
quence, and combined with adjacent candidate se-
quences to obtain the following plurality of clause se-
quences (the one between two "|" is a clause sequence):

"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 si1";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 si1";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1

bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil"; and
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil".

[0049] The plurality of clause sequences are ordered in
descending order based on the corresponding fine grain
size. The larger the fine grain, the higher the correspond-
ing clause sequence is ordered. For example, "xi1 #0
wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2 #0 rang4 #1 ni2
#1 xi3 #0 huan1 #1 wei4 #0 nin2 #1 bol #0 fang4 #1 EH1 K
S #10 EH1 K S #0 de5 #1 EH1 K S #4 (Hope this song may
make you like it play for you XX’s X)" is greater thanor-
dered before "xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3
neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4 #1 (Hope this song may make you like it play
for you)".
[0050] In some embodiments, the plurality of clause
sequences may match with the target clause sequence in
the cache in a descending order, and the speech of the
successfully matched target clause sequence may be
determined as the speech of the clause sequence.
[0051] In this embodiment, based on the generated
descending order, the clause sequence precisely
matches the target clause sequence from top to bottom.
Forexample, the clause sequence "xi1#0 wang4 #1 zhe4
#0 shou3 #0 gel #3 neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1
#1 wei4 #0 nin2 #1 bo1 #0 fang4 #1 EH1 K S #10 EH1 K S
#0 de5 #1 EH1 K S #4 (Hope this song may make you like
it play for you XX’s X)" first precisely matches the target
clause sequence. If it is matched successfully, the clause
sequence is determined as a first clause sequence, and
the target clause speech corresponding to the target
sentence matched with the first clause sequence is de-
termined as the speech corresponding to the first clause
sequence, and the comparison ends.
[0052] If it is not matched, the clause sequence "xi1 #0
wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2 #0 rang4 #1 ni2
#1 xi3 #0 huan1 #1 wei4 #0 nin2 #1 bol #0 fang4 #1 (Hope
this song may make you like it play for you)" is compared
with the target clause. The above process is repeated
until it is determined that a certain clause sequence may
precisely match the target clause, and the comparison
ends.
[0053] During research, the applicant found that in the
related art, speech synthesis is usually performed di-
rectly on an entire to-be-synthesized text. Considering
the temporal nature of speech, a conversion time of a
system is usually proportional to a length of an input text,
and the longer the sentence, the longer the time for
synthesis is required.
[0054] For inputs ranging from tens to hundreds of
characters, synthesis using current fastest deep learning
model takes seconds to tens of seconds. For some longer
to-be-synthesized texts, speech synthesis requires a
longer time, which means that users need to wait for a
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longer time for obtaining the synthesized speech, which
not only wastes their time but also affects their experi-
ence.
[0055] During research, the applicant also found that to
solve the above problem, there is a method that divides
the to-be-synthesized text into a plurality of sub texts and
performs speech synthesis on the plurality of sub texts
through a system parallel synthesis method. However,
this method is limited to be operated on GPU, and this
method fails to improve synthesis performance and still
requires a lot of time on CPU servers.
[0056] In the present application, by segmenting the
target text into the plurality of clause sequences, speech
synthesis is first performed on the first sub prosodic
phoneme sequence and the first speech information
synthesized from the first sub prosodic phoneme se-
quence is first output. During the first speech information
is output, the clause sequence subsequent to the first sub
prosodic phoneme sequence is synthesized, which ef-
fectively accelerates a feedback speed of the system
after receiving a network speech synthesis service re-
quest, shortens waiting time of users, and conveniently
improves the user experience.
[0057] In an actual application process, performing
speech synthesis on the second sub prosodic phoneme
sequence in the plurality of clause sequences may in-
clude sequentially performing speech synthesis on each
clause sequence based on an order of segmenting the
target text into each clause sequence.
[0058] For example, after the target text is sequentially
segmented into a first clause sequence, a second clause
sequence, and a third clause sequence, the first clause
sequence is the first sub prosodic phoneme sequence,
and speech synthesis is first performed on the first clause
sequence to generate the first speech information,
speech synthesis is performed on the second clause
sequence while the first speech information is output,
and speech synthesis is performed on the third clause
sequence after second speech information correspond-
ing to the second clause sequence is generated.
[0059] Performing speech synthesis on the second
sub prosodic phoneme sequence in plurality of clause
sequences may also include simultaneously performing
speech synthesis on each clause sequence.
[0060] For example, after the target text is sequentially
segmented into a first clause sequence, a second clause
sequence, and a third clause sequence, the first clause
sequence is the first sub prosodic phoneme sequence,
and speech synthesis is first performed on the first clause
sequence to generate the first speech information,
speech synthesis is performed on the second clause
sequence and the third clause sequence in parallel while
the first speech information is output utilizing parallel
synthesis capability of a system.
[0061] In the speech synthesis method provided by the
embodiments of the present application, by segmenting
the target text into the plurality of clause sequences, and
speech synthesis is first performed on the first clause

sequence to generate the first speech information. While
the first speech information is output, speech synthesis is
continuously performed on subsequent clause se-
quences, which effectively accelerates the feedback
speed of the system after receiving network speech
synthesis service request, shortens waiting time of users,
and conveniently improves the user experience.
[0062] As shown in FIG. 2, according to some embodi-
ments of the present application, before step 110, the
method may further include: obtaining a to-be-synthe-
sized text; if a size of the to-be-synthesized text exceeds
a target threshold, segmenting the to-be-synthesized
text and generating a target text of which a size does
not exceed the target threshold.
[0063] In this embodiment, the to-be-synthesized text
is an original text on which speech synthesis is to be
performed.
[0064] The text level of the to-be-synthesized text may
be tens to hundreds of levels of regular text, as well as
thousands or tens of thousands of levels of super text.
[0065] The target threshold may be determined based
on at least one of computing power of the system and the
upper limit of capability of a speech synthesis model, for
example, the target threshold may be determined within a
range of several hundred characters.
[0066] In an actual application process, for the ob-
tained to-be-synthesized text, the size of the to-be-
synthesized text is first determined and compared with
the target threshold. If the size of the to-be-synthesized
text does not exceed the target threshold, the entire
synthesized text is directly determined as the target text.
[0067] If the size of the to-be-synthesized text exceeds
the target threshold, based on at least one of the obtained
computing power of the system and capability informa-
tion of the speech synthesis model, the synthesized text
is first segmented to obtain a plurality of segments of first
texts, so that a size of each segment of first texts does not
exceed the target threshold, and the first segment of the
plurality of segments of first texts is determined as the
target text.
[0068] In the speech synthesis method provided by the
embodiments of the present application, the synthesized
text is segmented based on the target threshold to gen-
erate the target text, which may fully consider the actual
capability of a server to provide speech synthesis of the
target text within the processing capacity range of the
server, thereby improving the performance of speech
synthesis.
[0069] In some embodiments, step 110 may include:
obtaining end-of-sentence information, an intonational
phrase, a prosodic phrase, a prosodic word and a syllable
of the target text; and
labeling the target text based on at least two of the end-of-
sentence information, the intonational phrase, the pro-
sodic phrase, the prosodic word, and the syllable to
generate the prosodic phoneme sequence.
[0070] In this embodiment, the syllable is a phonetic
unit in a speech flow and is also the most easily recogniz-
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able phonetic unit in auditory perception by human. For
example, a syllable may be each Chinese character in the
target text.
[0071] The prosodic word is a group of syllables that
are closely associated and pronounced together in actual
speech flow.
[0072] The prosodic phrase is a medium rhythmic
block that lies between the prosodic word and the intona-
tional phrase. The prosodic phrase may include a plur-
ality of prosodic words and mood particles, and the
plurality of prosodic words that make up the prosodic
phrase sound like they share a common rhythm group.
[0073] The intonational phrase is a sentence formed by
connecting a plurality of prosodic phrases based on a
certain intonation pattern, and is used to represent longer
pauses.
[0074] The end-of-sentence information is used to re-
present the end of each long sentence.
[0075] For example, for a target text "Overcast to clou-
dy today in Shanghai with southeast wind of a scale from
3 to 4 ", each Chinese character such as "shang", "hai",
and "shi" is the corresponding syllable of the target text;
words or phrases composed of words such as "Shang-
hai", "today", and "overcast to cloudy " are the corre-
sponding intonational phrase of the target text; the sen-
tence "overcast to cloudy today in Shanghai" composed
of the intonational phrases "Shanghai", "today", and
"overcast to cloudy" is the intonational phrase corre-
sponding to the target text.
[0076] The target text is labeled based on at least two of
the end-of-sentence information, the intonational phrase,
the prosodic phrase, the prosodic word and the syllable of
the target text after the end-of-sentence information, the
intonational phrase, the prosodic phrase the prosodic
word of the target text are obtained, to generate the
prosodic phoneme sequence.
[0077] During research, the applicant found that in the
related art, punctuations, such as commas or periods,
are often used to represent the prosody of sentences,
such as the sentences are segmented at the position of
commas or periods to obtain a plurality of clauses. On the
one hand, this mode cannot meet the segmentation
requirements for text without punctuation, and on the
other hand, it may lead to uneven segmentation of a
sentence, resulting in poor segmentation performance.
[0078] In the present application, at least two of the
end-of-sentence information, the intonational phrase, the
prosodic phrase, the prosodic word and the syllable are
used to represent the prosody of the sentence, and the
target text is segmented based on this, without the situa-
tion of being segmented in the middle of a word, making
the pauses of the segmented sentence and prosody
sounds more natural.
[0079] In some embodiments, the target text is labeled
based on at least two of the end-of-sentence information,
the intonational phrase, the prosodic phrase, the proso-
dic word and the syllable, and generating the prosodic
phoneme sequence includes: converting the target text

into a phoneme sequence; generating a plurality of pro-
sodic identifiers based on at least two of the end-of-
sentence information, the intonational phrase, the pro-
sodic phrase, the prosodic word, and the syllable; and
labeling the phoneme sequence based on the plurality of
prosodic identifiers to generate the prosodic phoneme
sequence.
[0080] In this embodiment, the prosodic phoneme se-
quence is a sequence connecting articulation mark cor-
responding to each Chinese character or English word in
the target text, including Pinyin, tone, or English phonetic
notation.
[0081] For example, for a target text "overcast to clou-
dy today in Shanghai with southeast wind of a scale from
3 to 4", it may be converted into a phoneme sequence:
shang4 hai3 shi4 jin1 tian1 yin1 zhuan3 duo1 yun2 dong1
nan2 fengl san1 dao4 si4 ji2.
[0082] The prosodic identifier is an identifier used to
represent the prosodic feature corresponding to each
phoneme in the target text, that is, the prosodic identifier
is a symbol used to represent the end-of-sentence in-
formation, the intonational phrase, the prosodic phrase,
the prosodic word and the syllable.
[0083] In an actual application process, a combination
of special symbol and number or a combination of spe-
cific letters may be used to represent prosodic identifiers.
For example, "#0", "#1", "#2", "#3", and "#4" are used to
represent the prosodic identifiers respectively. Different
combinations represent different fine-grained levels.
[0084] For example: #0 represents a syllable, #1 re-
presents a prosodic word, #2 represents a prosodic
phrase, #3 represents an intonational phrase, and #4
represents an ending of the sentence. In this embodi-
ment, the fine grain in an ascending order is: #0 < #1 < #2
< #3 < #4.
[0085] The prosodic identifiers are inserted into the
corresponding position in the phoneme sequence after
the corresponding phoneme sequence and prosodic
identifier of the target text are obtained. For example,
the prosodic identifier #0 used to represent the syllable is
inserted into the Pinyin corresponding to each syllable in
the phoneme sequence, and the prosodic identifier #2
used to represent the prosodic phrase is inserted into
each phoneme sequence, and the phoneme sequence is
converted into the prosodic phoneme sequence.
[0086] For example, #0, #1, #2, #3, and #4 are respec-
tively used to label the phoneme sequence "shang4 hai3
shi4 jin1 tian1 yin1 zhuan3 duo1 yun2 dong1 nan2 fengl
san1 dao4 si4 ji2" to generate a prosodic phoneme
sequence: sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1
#2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0
fengl #2 san1 #0 dao4 #1 si4 #0 ji2 #4 sil.
[0087] Sil represents the silence at the beginning and
end of the sentence.
[0088] In the speech synthesis method provided by the
embodiments of the present application, by converting
the target text into the phoneme sequence and labeling
the phoneme sequence based on prosodic identifiers
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corresponding to at least two of the end-of-sentence
information, the intonational phrase, the prosodic
phrase, the prosodic word and the syllable to generate
the prosodic phoneme sequence, a more refined proso-
dic representation is provided, which helps to improve the
segmentation delicacy and the accuracy of the subse-
quent segmentation.
[0089] Continuing with reference to FIG. 2, according
to some embodiments of the present application, the
method may further include: generating a target file size
for third speech information based on the prosodic pho-
neme sequence.
[0090] Step 130: generating second speech informa-
tion based on the target file size.
[0091] In this embodiment, the third speech informa-
tion is speech information generated by synthesizing
speech information from at least two clause sequences
in the plurality of clause sequences corresponding to the
target text, where one of the at least two clause se-
quences is the first sub prosodic phoneme sequence.
[0092] The target file size is the predicted file size of the
third speech information.
[0093] The target file size may be file volume informa-
tion or length information of the third speech information,
and no limitation is made in the present application.
[0094] After the target file size of the third speech
information is obtained, the speech data generated
based on the second sub prosodic phoneme sequence
is supplemented based on the target file size, to generate
the second speech information.
[0095] In some embodiments, generating the target file
size for the third speech information based on the pro-
sodic phoneme sequence may include: generating a
predicted file size for third speech information based
on the prosodic phoneme sequence; and correcting
the predicted file size based on a target residual value
to generate the target file size.
[0096] In this embodiment, the predicted file size is an
uncorrected initial file size of the speech synthesized
from the target text, which is predicted based on the
prosodic phoneme sequence.
[0097] The target residual value is used to correct the
predicted file size to improve the accuracy of the final
generated target file size.
[0098] The target residual value is determined based
on a sample file size and a predicted sample audio file
size corresponding to the sample text. The sample file
size is the actual sample audio file size corresponding to
the sample text. The target file size is a file size of the
speech synthesized from the target text, which is pre-
dicted based on the prosodic phoneme sequence and
corrected. It may be understood that the accuracy of the
target file size is greater than that of the predicted file size.
[0099] The target residual value is a predetermined
value, for example, the target residual value may be a
maximum residual value.
[0100] In this embodiment, residual is supplemented to
the predicted file size to correct it, thereby improving the

accuracy of the final generated target file size.
[0101] In some embodiments, the target residual value
may be determined by the following steps:

obtaining the sample text, the sample file size cor-
responding to the sample audio file, and the sample
audio file corresponding to the sample text, where
the sample audio file is generated by performing
speech synthesis on the sample text;
converting the sample text into the sample prosodic
phoneme sequence;
predicting the sample audio file size based on the
sample prosodic phoneme sequence, and generat-
ing a sample predicted file size of the sample audio
file; and
determining an absolute value of a difference be-
tween the sample file size and the sample predicted
file size as the target residual value.

[0102] In this embodiment, the text level of the sample
text may be tens to hundreds of levels of regular text, as
well as thousands or tens of thousands of levels of super
text.
[0103] The sample audio file is the audio file generated
by performing speech synthesis on the sample text.
[0104] The sample file size is an actual size or an actual
audio duration of the sample audio file.
[0105] For example, a speech synthesis system may
be used to calculate an actual WAV file size or audio
duration of the sample audio file corresponding to the
sample text.
[0106] The sample predicted file size is an uncorrected
and predicted size or an audio duration of the sample
predicted audio file .
[0107] It should be noted that the generation mode of
the sample predicted file size should be consistent with
the generation mode of the predicted file size.
[0108] The absolute value of the difference between
the sample predicted file size and the sample file size is
calculated and taken as the target residual value.
[0109] It may be understood that during performing, a
plurality of predictions may be made on the sample
prosodic phoneme sequence to obtain a plurality of
sample predicted file sizes. Differences between each
predicted file size and the sample file size are calculated
separately, and a plurality of candidate differences are
obtained; then, the absolute value of the minimum value
is selected from the plurality of candidate differences to
determine the target residual value, which improves the
accuracy of the target residual value.
[0110] In the speech synthesis method provided by the
embodiments of the present application, the size infor-
mation of the target audio file synthesized from the target
text is predicted based on the prosodic phoneme se-
quence, and the predicted value is corrected based on
the target residual value, which may predict the size of the
target audio file before it is generated, and has a predic-
tion result of high accuracy and high precision.
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[0111] Continuing with reference to FIG. 2, in some
embodiments, step 110 may include:

determining a first segmentation position based on
positions of the plurality of prosodic identifiers in the
prosodic phoneme sequence,
determining a second segmentation position from
positions of the prosodic identifier located after the
first segmentation position in the prosodic phoneme
sequence; and
segmenting the prosodic phoneme sequence based
on the first segmentation position and the second
segmentation position to generate the first sub pro-
sodic phoneme sequence and at least two second
sub prosodic phoneme sequences, where the first
sub prosodic phoneme sequence is the prosodic
phoneme sequence located before the first segmen-
tation position in the prosodic phoneme sequence,
the at least two second sub prosodic phoneme se-
quences are the prosodic phoneme sequences lo-
cated after the first segmentation position in the
prosodic phoneme sequence, the adjacent second
sub prosodic phoneme sequences are determined
based on the second segmentation position, and a
speech synthesis duration corresponding to the first
sub prosodic phoneme sequence is within a target
duration.

[0112] In this embodiment, the first segmentation posi-
tion is the segmentation point used for the first segmen-
tation.
[0113] The second segmentation position refers to the
position of the segmentation points corresponding to all
segmentations other than the first segmentation.
[0114] The prosodic phoneme sequence may be seg-
mented into two sub sequences based on the first seg-
mentation position, and the sub sequence located before
the first segmentation position is determined as the first
sub prosodic phoneme sequence.
[0115] It should be noted that the speech synthesis
duration corresponding to the first sub prosodic phoneme
sequence generated based on the first segmentation
position is within the target duration.
[0116] The speech synthesis duration corresponding
to the first sub prosodic phoneme sequence is time that it
takes to synthesize the first sub prosodic phoneme se-
quence into speech.
[0117] The speech synthesis duration is related to a
computing power of the speech synthesis system.
[0118] The target duration is a relatively short duration,
and the value of the target duration may be customized by
a user or a system default value may be used, such as
setting the target duration to 0.2 s or 0.3 s.
[0119] After the first segmentation position is deter-
mined, at least a portion of the prosodic identifiers after
the first segmentation position are searched from the
prosodic phoneme sequence as candidate sets for de-
termining the second segmentation position, and the

position of the prosodic identifiers in the candidate set
is determined as the second segmentation position.
[0120] It may be understood that in other embodi-
ments, in absence of second segmentation position,
the second sub prosodic phoneme sequence is the entire
prosodic phoneme sequence located after the first seg-
mentation position in the prosodic phoneme sequence.
For example, if the second segmentation position is a
position corresponding to #3, but #3 cannot be found in
the second prosodic phoneme sequence, it may be un-
derstood that there is no second segmentation position.
[0121] In this embodiment, the first segmentation posi-
tion is determined based on the prosodic identifier in the
prosodic phoneme sequence, so that the speech synth-
esis duration corresponding to the first sub prosodic
phoneme sequence obtained based on the first segmen-
tation position may be within a reasonable duration
range, thereby shortening first sentence response time
and delay time of the synthesis system. In addition, the
first segmentation position determined based on this
method is the position with a longer pause time, which
makes the pause and prosody of the first sub prosodic
phoneme sequence obtained by segmentation more
natural, thereby making the subsequent output of speech
synthesized based on the first sub prosodic phoneme
sequence more natural and smooth.
[0122] Continuing with reference to FIG. 2, according
to some embodiments of the present application, after
step 130, the method may further include: combining the
first speech information and the second speech informa-
tion to generate third speech information.
[0123] In this embodiment, the second speech infor-
mation is speech information obtained by performing
speech synthesis on the second sub prosodic phoneme
sequence, where the second sub prosodic phoneme
sequence may be one or more clause sequences, and
all the second sub prosodic phoneme sequences are
located after the first sub prosodic phoneme sequence
in the target text.
[0124] For example, in case of sequentially synthesiz-
ing the second speech information, while the first speech
information is output, speech synthesis may be per-
formed on the second clause sequence adjacent to the
first sub prosodic phoneme sequence located after the
first sub prosodic phoneme sequence, to generate the
second speech information corresponding to the second
clause sequence. While the second speech information
is output, the first speech information and the second
speech information are combined to generate the third
speech information.
[0125] For example, in case of sequentially synthesiz-
ing the second speech information, while the first speech
information is output, speech synthesis may be per-
formed on the second sub prosodic phoneme sequence
adjacent to the first sub prosodic phoneme sequence
located after the first sub prosodic phoneme sequence, to
generate the second speech information. While the sec-
ond speech information is output, speech synthesis may
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be performed on the third clause sequence adjacent to
the second clause sequence located after the second
clause sequence, to generate the second speech infor-
mation corresponding to the third clause sequence.
While the second speech information is output, speech
synthesis is performed on the subsequent clause se-
quences until the second speech information corre-
sponding to all clauses is generated. The second speech
information corresponding to all clauses and the first
speech information are synthesized to generate the third
speech information.
[0126] For the parallel synthesis of the second speech
information, while outputting the first speech information,
the plurality of clause sequences located after the first
prosodic phoneme sequence may be synthesized in
parallel, and the corresponding second speech informa-
tion for each clause sequence may be generated. Then,
the first speech information and the plurality of pieces of
second speech information obtained are synthesized to
generate the third speech information.
[0127] In some embodiments, combining the first
speech information and the second speech information
may include: combining the first speech information and
the second speech information based on a phoneme
duration corresponding to the first speech information
and a phoneme duration corresponding to the second
speech information.
[0128] In this embodiment, the phoneme duration is a
corresponding articulation duration of the phoneme.
[0129] For example, for clause sequence 1: sil shang4
#0 hai3#0 shi4 #2 jin1 #0 tian1#2 yin1 #0 zhuan3 #1 duo1
#0 yun2 #3, "shang" may be segmented into two pho-
nemes: "sh" and "ang", each phoneme corresponds to a
articulation duration.
[0130] During splicing, it is necessary to first truncate
the speech information corresponding to each clause
sequence based on a redundant phoneme duration at
the beginning or end of each clause sequence, to remove
the redundant phoneme duration at the beginning or end
of the speech information.
[0131] Taking the first speech information for an ex-
ample, in case where the first speech information is
speech, after the speech is synthesized, the duration
corresponding to the redundant phonemes at the begin-
ning or end of the first sub prosodic phoneme sequence in
the speech is truncated to generate truncated first
speech information.
[0132] In case where the first speech information is an
advanced acoustic feature, after the first speech informa-
tion is synthesized, the duration corresponding to the
redundant phonemes at the beginning or end of the first
sub prosodic phoneme sequence in the advanced acous-
tic feature corresponding to the first speech information is
truncated, to generate a truncated advanced acoustic
feature; then, a vocoder is used to perform speech synth-
esis on the truncated advanced acoustic feature to gen-
erate truncated first speech information.
[0133] The truncation mode of the second speech

information is the same as that of the first speech infor-
mation, and will not be elaborated here.
[0134] Based on an order of segmenting the prosodic
phoneme sequence into the first sub prosodic phoneme
sequence corresponding to the first speech information,
and an order of segmenting the prosodic phoneme se-
quence into the second sub prosodic phoneme sequence
corresponding to the second speech information, starting
from the first clause sequence, the truncated speech
information corresponding to the adjacent clause se-
quence is sequentially spliced until all the speech infor-
mation corresponding to the clause sequence is spliced.
[0135] In the speech synthesis method provided by the
embodiments of the present application, by splicing the
first speech information and the second speech informa-
tion based on the phoneme duration, the naturalness and
fluency of adjacent speech information splicing may be
improved without a preset speech splicing unit library.
[0136] As shown in FIG. 3, a speech synthesis appa-
ratus includes: a first processing module 310, a second
processing module 320 and a third processing module
330.
[0137] The first processing module 310 is used for
segmenting a prosodic phoneme sequence of a target
text to generate a plurality of clause sequences, where
the prosodic phoneme sequence includes a plurality of
phonemes corresponding to the target text and prosodic
identifiers located between adjacent phonemes, and
each clause sequence includes at least one phoneme.
The second processing module 320 is used for perform-
ing speech synthesis on a first sub prosodic phoneme
sequence in the plurality of clause sequences to obtain
first speech information. The third processing module
330 is used for outputting the first speech information
and performing speech synthesis on a second sub pro-
sodic phoneme sequence in the plurality of clause se-
quences to generate second speech information, where
the second sub prosodic phoneme sequence is at least
one clause sequence located after the first sub prosodic
phoneme sequence in the prosodic phoneme sequence.
[0138] In the speech synthesis apparatus provided by
the embodiments of the present application, by segment-
ing the target text into the plurality of clause sequences,
and speech synthesis is first performed on the first clause
sequence to generate the first speech information. While
the first speech information is output, speech synthesis is
continuously performed on subsequent clause se-
quences, which effectively accelerates the feedback
speed of the system after receiving network speech
synthesis service request, shortens waiting time of users,
and conveniently improves the user experience.
[0139] In some embodiments, the first processing
module 310 is further used for: converting the target text
into the prosodic phoneme sequence, which includes
prosodic identifiers located between adjacent phonemes
and a plurality of phonemes corresponding to the target
text; and segmenting the prosodic phoneme sequence
based on at least a portion of a plurality of prosodic
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identifiers to generate a plurality of clause sequences,
and each clause sequence includes at least one pho-
neme.
[0140] In some embodiments, the apparatus may
further include: a fifth processing module, used for com-
bining the first speech information and the second
speech information to generate third speech information
after generating the second speech information.
[0141] In some embodiments, the apparatus may
further include: a sixth processing module, used to gen-
erate a target file size of the third speech information
based on the prosodic phoneme sequence after convert-
ing the target text into the prosodic phoneme sequence;
a fourth processing module, used to generate second
speech information based on the target file size.
[0142] In some embodiments, the sixth processing
module is further used for: generating predicted file size
for third speech information based on the prosodic pho-
neme sequence; and correcting the predicted file size
based on a target residual value and generating the
target file size. The target residual value is determined
based on a sample file size and a predicted sample audio
file size corresponding to the sample text. The sample file
size is the actual sample audio file size corresponding to
the sample text.
[0143] In some embodiments, the fifth processing
module is further used for combining the first speech
information and the second speech information based
on a phoneme duration corresponding to the first speech
information and a phoneme duration corresponding to
the second speech information.
[0144] In some embodiments, the apparatus may
further include a seventh processing module, used for
obtaining a to-be-synthesized text before converting the
target text into the prosodic phoneme sequence; seg-
menting the to-be-synthesized text and generating the
target text if a size of the to-be-synthesized text exceeds
a target threshold, where the target text size does not
exceed the target threshold.
[0145] In some embodiments, the first processing
module 310 is further used for: determining a first seg-
mentation position based on positions of the plurality of
prosodic identifiers in the prosodic phoneme sequence;
determining a second segmentation position from posi-
tions of the prosodic identifier located after the first seg-
mentation position in the prosodic phoneme sequence;
and segmenting the prosodic phoneme sequence based
on the first segmentation position and the second seg-
mentation position to generate the first sub prosodic
phoneme sequence and at least two second sub proso-
dic phoneme sequences. The first sub prosodic pho-
neme sequence is the prosodic phoneme sequence
located before the first segmentation position in the pro-
sodic phoneme sequence, and at least two second sub
prosodic phoneme sequences are the prosodic pho-
neme sequences located after the first segmentation
position in the prosodic phoneme sequence. The adja-
cent second sub prosodic phoneme sequences are de-

termined based on the second segmentation position,
and a speech synthesis duration corresponding to the
first sub prosodic phoneme sequence is within a target
duration.
[0146] In some embodiments, the first processing
module 310 is further used for: obtaining a prosodic word,
a syllable, a prosodic phrase, end-of-sentence informa-
tion and an intonational phrase of the target text; and
labeling the target text based on at least two of the
prosodic word, the syllable, the prosodic phrase, the
end-of-sentence information and the intonational phrase
to generate the prosodic phoneme sequence.
[0147] In some embodiments, the first processing
module 310 is further used for: converting the target text
into the phoneme sequence; generating a plurality of
prosodic identifiers based on at least two of the prosodic
word, the syllable, the prosodic phrase, the end-of-sen-
tence information, and the intonational phrase; and la-
beling the phoneme sequence based on the plurality of
prosodic identifiers to generate the prosodic phoneme
sequence.
[0148] FIG. 4 illustrates a schematic physical structural
diagram of an electronic device. As shown in FIG. 4, the
electronic device may include: a processor 410, a com-
munications interface 420, a memory 430, and a com-
munication bus 440, among which the processor 410, the
communication interface 420, and the memory 430 com-
municate with each other through communication bus
440. The processor 410 may call logical an instruction in
the memory 430 to execute a speech synthesis method,
which includes: segmenting a prosodic phoneme se-
quence of a target text to generate a plurality of clause
sequences, where the prosodic phoneme sequence in-
cludes a plurality of phonemes corresponding to the
target text and prosodic identifiers located between ad-
jacent phonemes, and each clause sequence includes at
least one phoneme; performing speech synthesis on a
first sub prosodic phoneme sequence in plurality of
clause sequences to obtain first speech information;
and outputting the first speech information and perform-
ing speech synthesis on a second sub prosodic phoneme
sequence in plurality of clause sequences to generate
second speech information, where the second sub pro-
sodic phoneme sequence is at least one clause se-
quence located after the first sub prosodic phoneme
sequence in the prosodic phoneme sequence.
[0149] If the integrated unit is implemented in the form
of a software functional unit and sold or used as an
independent product, the above-mentioned memory
430 may be stored in a computer readable storage med-
ium. Based on such understanding, the solutions of the
present application in essence or a part of the solutions
that contributes to the related art, or all or part of the
solutions, may be embodied in the form of a software
product, which is stored in a storage medium, including
several instructions to cause a computer device (which
may be a personal computer, server, or network device,
etc.) or a processor to perform all or part of the steps of the
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methods described in the respective embodiments of the
present application. The storage medium described
above includes various media that may store program
codes such as flash disk, mobile hard disk, read-only
memory (ROM), random access memory (RAM), mag-
netic disk, or optical disk.
[0150] The present application further provides a com-
puter program product, including a computer program
that may be stored in a non-transient computer-readable
storage medium. When the computer program is exe-
cuted by a processor, the computer may implement the
speech synthesis method provided by the aforemen-
tioned embodiments.
[0151] The present embodiment further provides a
non-transient computer-readable storage medium on
which a computer program is stored, and the computer
program is executed by a processor to perform the
speech synthesis method provided by the aforemen-
tioned embodiments.
[0152] The following describes a speech splicing meth-
od of the present embodiment in conjunction with FIG. 5
to FIG. 6.
[0153] As shown in FIG. 5, the speech splicing method
includes step 510, step 520, and step 530.
[0154] Step 510: segmenting a prosodic phoneme se-
quence of a target text to generate a plurality of clause
sequences, where the prosodic phoneme sequence in-
cludes a prosodic identifier located between adjacent
phonemes and a plurality of phonemes corresponding
to the target text, and each clause sequence includes at
least one phoneme.
[0155] In some embodiments, step 510 may include:
segmenting the prosodic phoneme sequence based on
at least partial of the plurality of prosodic identifiers to
generate a plurality of clause sequences.
[0156] In this embodiment, an entire prosodic pho-
neme sequence includes a plurality of phonemes and
a plurality of prosodic identifiers, where the plurality of
prosodic identifiers include prosodic identifiers corre-
sponding to different fine-grained levels.
[0157] In an actual application process, an appropriate
fine-grained level may be selected as a segmentation
standard based on actual situation, and a position of the
corresponding prosodic identifier in the prosodic pho-
neme sequence may be used as a segmentation point
for segmenting the prosodic phoneme sequence to ob-
tain the plurality of clause sequences.
[0158] It should be noted that each clause sequence
includes a prosodic identifier at the segmentation point
and at least one phoneme.
[0159] It may be understood that, for each prosodic
phoneme sequence, at least one segmentation point
may obtain at least two clause sequences.
[0160] Forexample, for a prosodic phoneme sequence
"sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1 #2 yin1 #0
zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0 fengl #2
san1 #0 dao4 #1 si4 #0 ji2 #4 sil", in case that segmenta-
tion is determined at #3 based on actual needs, segmen-

tation is performed at positions containing #3 in the
prosodic phoneme sequence, and the prosodic separa-
tor #3 is retained to the previous splicing unit, so that the
prosodic phoneme sequence may be segmented into the
following plurality of clause sequences:

clause sequence 1: sil shang4 #0 hai3 #0 shi4 #2 jin1
#0 tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3; and
clause sequence 2: dong1 #0 nan2 #0 fengl #2 san1
#0 dao4 #1 si4 #0 ji2 #4 sil.

[0161] In other embodiments, a first segmentation po-
sition and a second segmentation position may be de-
termined based on positions of the plurality of prosodic
identifiers in the prosodic phoneme sequence; the pro-
sodic phoneme sequence is segmenting based on the
first segmentation position and the second segmentation
position to generate a clause sequence corresponding to
a first sub prosodic phoneme sequence and a clause
sequence corresponding to a second sub prosodic pho-
neme sequence.
[0162] A speech synthesis duration corresponding to
the first sub prosodic phoneme sequence is within a
target duration. For example, the target duration may
be determined based on at least one of computing power
of the system and an upper limit of capability of a speech
synthesis model. For example, the target duration is a
shorter duration, a value of the target duration may be
customized by a user or a system default value may be
used, for example the target duration is set to 0.2 s or 0.3
s.
[0163] It is possible to continue segmenting the second
sub prosodic phoneme sequence based on the prosodic
identifier to obtain a clause sequence, for example, seg-
menting the second sub prosodic phoneme sequence at
prosodic separator #3. It may be understood that when
there is no prosodic separator #3 in the second prosodic
phoneme sequence, the segmentation of the second
prosodic phoneme sequence will not continue.
[0164] In the above embodiment, the speech synthesis
duration corresponding to the first sub prosodic phoneme
sequence obtained based on the first segmentation posi-
tion may be within a reasonable time range, thereby
shortening first sentence response time and delay time
of the synthesis system. In addition, the first segmenta-
tion position and the second segmentation position de-
termined based on this method are the position with a
longer pause time, which makes the pause and prosody
of the clause sequence obtained by segmentation more
natural, thereby making the subsequent output of speech
synthesized based on the clause sequence more natural
and smooth.
[0165] Step 520: performing speech synthesis on each
clause sequence to generate a plurality of pieces of first
clause speech information.
[0166] In this step, the first sentence speech informa-
tion is speech information generated by performing
speech synthesis on clause sequences, and each clause
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sequence corresponds to first sentence speech informa-
tion.
[0167] The first clause speech information includes a
first duration corresponding to each prosodic identifier
and phoneme.
[0168] It should be noted that the first clause speech
information may be either speech or an advanced acous-
tic feature.
[0169] The advanced acoustic feature is physical
quantities used to represent speech acoustic character-
istics and may be used to reconstruct speech, including
but not limited to: a linear spectrum, a Mel spectrum, a
Mel cepstral, an energy concentration zone, a resonance
peak frequency, a resonance peak intensity and band-
width of timbre, as well as a duration, a fundamental
frequency, an average speech power representing pro-
sodic characteristics of speech, etc.
[0170] The phoneme may be a combination of one or
more phonetic units segmented based on natural proper-
ties of speech. The phonetic unit may be a Pinyin, an
initial, or a final corresponding to a Chinese character, or
an English word, an English phonetic symbol, or an
English letter.
[0171] The first duration refers to an articulation dura-
tion corresponding to the prosodic identifier or the pho-
neme.
[0172] For example, for clause sequence 1: sil shang4
#0 hai3#0 shi4 #2 jin1 #0 tian1#2 yin1 #0 zhuan3 #1 duo1
#0 yun2 #3, "shang4" may be used as one phoneme or
split into two phonemes, "sh" and "ang4", with each
prosodic identifier or phoneme corresponding to a articu-
lation duration.
[0173] In an actual application process, all prosodic
identifiers and phonemes in the first clause sequence
may be obtained first, and then the first duration corre-
sponding to each prosodic identifier and phoneme may
be obtained based on each prosodic identifier and pho-
neme.
[0174] In some embodiments, step 520 may include:
inputting the clause sequence into a target speech synth-
esis model to obtain the first clause speech information
output from the target speech synthesis model, where the
target speech synthesis model is trained with a sample
prosodic phoneme sequence as a sample and a sample
clause speech corresponding to the sample prosodic
phoneme sequence as a sample label.
[0175] In this embodiment, the target speech synthesis
model may be an end-to-end speech synthesis model.
[0176] The clause sequence is obtained by segment-
ing an entire prosodic phoneme sequence into a plurality
of segments.
[0177] An input value of the target speech synthesis
model is a clause sequence, and an output value thereof
is first clause speech corresponding to the clause se-
quence, or an advanced acoustic feature corresponding
to the first clause speech.
[0178] The target speech synthesis model is trained by
taking a sample clause sequence as a sample and taking

corresponding sample clause speech as a sample label.
[0179] Training of the target speech synthesis model is
similar to the training mode of a neural network model,
and will not be elaborated here.
[0180] As shown in FIG. 6, in an actual application
process, each clause sequence may be converted into
a prosodic phoneme sequence that may be received by
the end-to-end speech synthesis model, and first dura-
tions corresponding to each phoneme and each prosodic
identifier in the prosodic phoneme sequence may be
obtained based on the prosodic phoneme sequence.
[0181] For example, the clause sequence 1: sil shang4
#0 hai3#0 shi4 #2 jin1 #0 tian1#2 yin1 #0 zhuan3 #1 duo1
#0 yun2 #3, is converted into a prosodic phoneme se-
quence 1 that may be received by the end-to-end speech
synthesis model: sil sh ang4 #0 h ai3 #0 sh i4 #2 j in1 #0 t
ian1 #2 y in1 #0 zh uan3 #1 d uo1 #0 y vn2 #3 sil eos.
[0182] Speech synthesis is performed on each pro-
sody and phoneme in the prosodic phoneme sequence 1,
speech or the advanced acoustic feature corresponding
to each prosody and phoneme are synthesized to gen-
erating the first clause speech or the advanced acoustic
feature corresponding to the first clause speech. The first
durations corresponding to each prosodic identifier and
phoneme are calculated.
[0183] In some embodiments of the present applica-
tion, after step 520 and before step 530, the method may
further include: outputting first clause speech informa-
tion.
[0184] In this embodiment, the first sentence speech
information may be output after the first sentence speech
information corresponding to the clause sequence is
generated.
[0185] In this embodiment, by segmenting the target
text into the plurality of clause sequences and performing
speech synthesis on each clause sequence, the first
speech information corresponding to each clause se-
quence is generated, and the first speech information
corresponding to the first clause sequence in the target
text is first output, which effectively accelerates a feed-
back speed of the system after receiving a network
speech synthesis service request, shortens waiting time
of users, and conveniently improves the user experience.
[0186] Step 530: splicing a plurality of pieces of first
clause speech information based on the first duration and
an order of segmenting the prosodic phoneme sequence
into the clause sequence corresponding to the first
clause speech information to generate target speech.
[0187] In this step, the target speech is speech ob-
tained by performing speech synthesis on the target text.
[0188] During splicing, it is necessary to first truncate
the clause speech information corresponding to each
clause sequence based on a redundant first duration
at the beginning or end of each clause sequence.
[0189] In case where the first clause speech informa-
tion is first clause speech, after the first clause speech is
synthesized, the speech corresponding to the duration of
the redundant phonemes at the beginning or end of the
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clause sequence in the first clause is truncated, and the
truncated first clause speech is generated. The adjacent
truncated first clause speech is sequentially spliced until
all the truncated first clause speech is spliced to generate
the target speech.
[0190] In case where the first clause speech informa-
tion is an advanced acoustic feature corresponding to the
first clause speech, after the advanced acoustic feature
corresponding to the first clause speech is synthesized,
the advanced acoustic features corresponding to the
duration of the redundant phonemes at the beginning
or end of the clause sequence among the advanced
acoustic features corresponding to the first clause
speech are truncated, and the truncated advanced
acoustic feature corresponding to the first clause speech
is generated. Speech synthesis is performed on the
advanced acoustic feature corresponding to the trun-
cated first clause speech using a vocoder, to generate
the truncated first clause speech.
[0191] Based on the order of segmenting the target text
into each clause sequence, the adjacent truncated first
clause speech is sequentially spliced until all the trun-
cated first clause speech is spliced to generate the target
speech.
[0192] In some embodiments, step 530 may include:
truncating the speech corresponding to the target pho-
neme in the first clause speech information based on the
first duration corresponding to the target phoneme in a
plurality of phonemes to generate second clause speech
information; and splicing the second clause speech in-
formation based on the order of segmenting the prosodic
phoneme sequence into the clause sequence corre-
sponding to the second clause speech information to
generate the target speech.
[0193] In this embodiment, the speech corresponding
to the target phoneme is the redundant phoneme in the
clause sequence, including but not limited to the silent
phoneme corresponding to the beginning or end of the
clause sequence.
[0194] The second clause speech information is
speech information generated by truncating the redun-
dant pause or silence duration from the first clause
speech information.
[0195] The second speech information may include
speech or advanced acoustic feature.
[0196] The content of the second speech information
corresponds to the content of the first speech informa-
tion.
[0197] For example, the first speech information gen-
erated by performing speech synthesis on prosodic pho-
neme sequence 1: sil sh ang4 #0 h ai3 #0 sh i4 #2 j in1 #0 t
ian1 #2 y in1 #0 zhuan3 #1 d uo1 #0 y vn2 #3 sil eos
includes speech information corresponding to duration
such as sil and eos. This speech information is redundant
speech information such as silence or pause. The re-
dundant duration corresponding to the sil and eos of the
first clause speech information may be truncated based
on the first duration corresponding to the target pho-

nemes "sil" and "eos" at the end of the sentence to
generate the second clause speech information.
[0198] The second clause speech information corre-
sponding to adjacent clause sequences are sequentially
spliced starting from the first clause sequence based on
the order of segmenting the prosodic phoneme sequence
into the clause sequence corresponding to the second
clause speech information until all the clause sequences
corresponding to the second clause speech information
are spliced.
[0199] It should be noted that for different forms of
second speech information, the splicing processes cor-
responding to different forms of second speech informa-
tion also are different. Specific explanations will be pro-
vided in subsequent embodiments, and will not be ela-
borated here.
[0200] In the speech splicing method provided by the
embodiments of the present application, after the target
text is segmented into the plurality of clause sequences
and the first clause speech information corresponding to
each clause sequence is synthesized, speech corre-
sponding to the redundant phonemes in the first clause
speech information are truncated based on the duration
of the phonemes corresponding to each clause se-
quence, thereby improving the naturalness and fluency
of adjacent first clause speech information splicing with-
out a preset speech splicing unit library and smooth
processing of the spliced speech units.
[0201] Below are specific explanations of the imple-
mentation of step 530 from two perspectives.

1. The clause sequence corresponding to the first
sentence speech information is not the first clause
sequence in the target text.

[0202] Referring to FIG. 2, in some embodiments, the
target phoneme includes at least one of a beginning-of-
sentence redundant phoneme and an end-of-sentence
redundant phoneme. Truncating the speech correspond-
ing to the target phoneme in the first clause speech
information based on the first duration corresponding
to the target phoneme among the plurality of phonemes
may include: determining that the clause sequence cor-
responding to the first sentence speech information is not
the first clause sequence in the target text, then truncat-
ing the speech corresponding to the end-of-sentence
redundant phoneme and the speech corresponding to
the beginning-of-sentence redundant phoneme from the
first sentence speech information.
[0203] This embodiment is explained by continuously
taking the target text "Overcast to cloudy today in Shang-
hai with southeast wind of a scale from 3 to 4" as an
example.
[0204] The target text "Overcast to cloudy today in
Shanghai with southeast wind of a scale from 3 to 4" is
converted into:

prosodic phoneme sequences 1 that may be re-
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ceived by the end-to-end speech synthesis model: sil
sh ang4 #0 h ai3 #0 sh i4 #2 j in1 #0 t ian1 #2 y in1 #0
zh uan3 #1 d uo1 #0 y vn2 #3 sil eos; and
prosodic phoneme sequences 2 that may be re-
ceived by the end-to-end speech synthesis model:
sil d ong1 #0 n an2 #0 f engl #2 s an1 #0 d ao4 #1 s i4
#0 j i2 #4 sil eos.

[0205] The prosodic phoneme sequences 1 that may
be received by the end-to-end speech synthesis model is
the first clause sequence in the target text, and the
prosodic phoneme sequences 2 that may be received
by the end-to-end speech synthesis model is not the first
clause sequence in the target text.
[0206] After the prosodic phoneme sequences 2 that
may be received by the end-to-end speech synthesis
model is synthesized into the first speech information,
speech or advanced acoustic feature the corresponding
to the duration is truncated at the beginning based on the
duration corresponding to the redundant phonemes at
the beginning and end of the sentence in prosodic pho-
neme sequences 2 that may be received by the end-to-
end speech synthesis model, that is, based on the first
duration of "sil" at the beginning of the sentence, and the
speech or advanced acoustic feature corresponding to
the duration is truncated at the end based on the first
duration of "sil" and "eos" at the end of the sentence, to
generate the second speech information.
[0207] 2. The clause sequence corresponding to the
first sentence speech information is the first clause se-
quence in the target text.
[0208] Referring to FIG. 6, in other embodiments, the
target phoneme includes at least one of the beginning-of-
sentence redundant phoneme and the end-of-sentence
redundant phoneme. Truncating the speech correspond-
ing to the target phoneme in the first clause speech
information based on the first duration corresponding
to the target phoneme among the plurality of phonemes
may further include: determining the clause sequence
corresponding to the first sentence speech information to
be the first clause sequence in the target text, and trun-
cating the speech corresponding to the end-of-sentence
redundant phoneme from the first sentence speech in-
formation.
[0209] This embodiment is explained by continuously
taking the target text "Overcast to cloudy today in Shang-
hai with southeast wind of a scale from 3 to 4" as an
example.
[0210] The target text "Overcast to cloudy today in
Shanghai with southeast wind of a scale from 3 to 4" is
converted into:

prosodic phoneme sequences 1 that may be re-
ceived by the end-to-end speech synthesis model:
sil sh ang4 #0 h ai3 #0 sh i4 #2 j in1 #0 t ian1 #2 y in1
#0 zh uan3 #1 d uo1 #0 y vn2 #3 sil eos; and
prosodic phoneme sequences 2 that may be re-
ceived by the end-to-end speech synthesis model:

sil d ong1 #0 n an2 #0 f eng1 #2 s an1 #0 d ao4 #1 s i4
#0 j i2 #4 sil eos.

[0211] The prosodic phoneme sequences 1 that may
be received by the end-to-end speech synthesis model is
the first clause sequence in the target text, and the
prosodic phoneme sequences 2 that may be received
by the end-to-end speech synthesis model is not the first
clause sequence in the target text.
[0212] After the prosodic phoneme sequence 1 that
may be received by the end-to-end speech synthesis
model is synthesized into the first speech information,
the second speech information may be generated by
truncating the corresponding duration speech or ad-
vanced acoustic feature at the end based on the duration
of the end-of-sentence redundant phoneme in the re-
maining phonemes at the end of the sentence, that is,
based on the first duration of "sil" and "eos".
[0213] In the speech splicing method provided by the
embodiments of the present application, after the target
text is segmented into the plurality of clause sequences
and the first clause speech information corresponding to
each clause sequence is synthesized, speech corre-
sponding to the redundant phonemes in the first clause
speech information are truncated based on the duration
of the phonemes corresponding to each clause se-
quence, thereby improving the naturalness and fluency
of adjacent first clause speech information splicing with-
out a preset speech splicing unit library and smooth
processing of the spliced speech units.
[0214] A method for obtaining audio and video file size
in the embodiments of the present application is de-
scribed below in conjunction with FIG. 7 to FIG. 8.
[0215] As shown in FIG. 7, the method for obtaining the
audio and video file size includes step 710, step720, and
step 730.
[0216] Step 710: obtaining a target text.
[0217] In this step, the target text is a text currently used
for speech synthesis.
[0218] A text level of the target text may be tens to
hundreds of levels of regular text, as well as thousands or
tens of thousands of levels of super text.
[0219] The target text may be a local file stored in a
database or a file downloaded from a network, and is not
limited in the present application.
[0220] Step 720: extracting a feature from the target
text to generate a target prosodic feature and a target
phoneme feature.
[0221] In this step, the target prosodic feature is used to
represent the prosodic feature of the target text, and the
target phoneme feature is used to represent the pho-
neme feature of the target text.
[0222] The target prosodic feature and the target pho-
neme feature include but not limited to: phonemes and
their corresponding tones, syllables, prosodic words,
prosodic phrases, intonational phrases, silence, and
pauses.
[0223] In some embodiments, step 720 may include:
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converting the target text into a prosodic phoneme se-
quence, where the prosodic phoneme sequence in-
cludes a prosodic identifier located between adjacent
phonemes and a plurality of phonemes corresponding
to the target text; and extracting a feature of the prosodic
phoneme sequence to generate the target prosodic fea-
ture and the target phoneme feature.
[0224] In some embodiments, converting the target
text into the prosodic phoneme sequence may include:
converting the target text into a phoneme sequence;
obtaining end-of-sentence information, the intonational
phrase, the prosodic phrase, the prosodic word, and the
syllable of the phoneme sequence; and labeling the
phoneme sequence based on at least two of the end-
of-sentence information, the intonational phrase, the
prosodic phrase, the prosodic word, and the syllable,
to generate the prosodic phoneme sequence.
[0225] After the prosodic phoneme sequence is ob-
tained, the prosodic feature and the phoneme feature are
extracted from the prosodic phoneme sequence, then the
target prosodic feature and the target phoneme feature
may be generated.
[0226] In some embodiments, the target prosodic fea-
ture and the target phoneme feature may include at least
one of: a length of the prosodic phoneme sequence, the
number of Chinese Pinyin in the prosodic phoneme
sequence, the number of pauses in the prosodic pho-
neme sequence, the number of English phonemes in the
prosodic phoneme sequence, the number of Chinese
initials in the prosodic phoneme sequence, the number
of Chinese finals in the prosodic phoneme sequence, and
English phonemes of any category in the prosodic pho-
neme sequence.
[0227] The length of the prosodic phoneme sequence
may be the number of phonemes in the prosodic pho-
neme sequence.
[0228] Step 730: obtaining a target file size of a target
audio file based on the target prosodic feature and the
target phoneme feature.
[0229] In this step, the target audio file is an audio file
generated by performing speech synthesis on the entire
target text.
[0230] It may be understood that for audio files, the
target audio file is that audio file; for video files, the target
audio file is the audio file included in the video file.
[0231] The target file size is a predicted file size of the
target audio file.
[0232] The target file size may be file volume informa-
tion or length information of the third speech information,
and no limitation is made in the present application.
[0233] In some embodiments, step 730 may include:
obtaining a first predicted file size of the target audio file
based on the target prosodic feature and the target
phoneme feature; summing a target residual value and
the first predicted file size to generate the target file size.
[0234] In this embodiment, the first predicted file size is
an uncorrected initial file size of the speech synthesized
from the target text, which is predicted based on the

target prosodic feature and the target phoneme feature.
[0235] The target residual value is used to correct the
first predicted file size, therefore improving the accuracy
of the final generated target file size.
[0236] The target residual value is determined based
on a sample file size and a predicted sample audio file
size corresponding to the sample text. The sample file
size is the actual sample audio file size corresponding to
the sample text.
[0237] The target file size is a file size of the speech
synthesized from the target text, which is predicted based
on the target prosodic feature and the target phoneme
feature, and corrected. It may be understood that the
accuracy of the target file size is greater than that of the
first predicted file size.
[0238] The target residual value is a predetermined
numerical value, for example, the target residual value
may be a maximum absolute value of the residual value.
[0239] In this embodiment, residual is supplemented to
the first predicted file size to correct the first predicted file
size, thereby improving the accuracy of the final gener-
ated target file size.
[0240] In an actual application process, a neural net-
work model may be used to predict the first predicted file
size.
[0241] By taking the neural network model being a file
size prediction model as an example, the generation
mode of the first predicted file size in this embodiment
will be explained.
[0242] In some embodiments, step 730 may include:
inputting the target prosodic feature and the target pho-
neme feature into a file size prediction model to obtain a
first predicted file size output from the file size prediction
model.
[0243] In this embodiment, the file size prediction mod-
el may be a pre-trained neural network model.
[0244] The file size prediction model is used to predict
the file size of the synthesized speech based on the
prosodic feature and the phoneme feature of the text.
[0245] Training of the file size prediction model is as
follows. The file size prediction model is trained by using a
sample prosodic feature and a sample phoneme feature
as a sample, and using a sample file size corresponding
to a sample prosodic feature and a sample phoneme
feature as a sample label.
[0246] The sample prosodic feature and the sample
phoneme feature are generated by extracting the proso-
dic feature and the phoneme feature from the sample
text. The mode of extracting the sample prosodic feature
and the sample phoneme feature is similar to the mode of
extracting the target prosodic feature and the target
phoneme feature mentioned above, and will not be ela-
borated here.
[0247] The sample file size corresponding to the sam-
ple prosodic feature and the sample phonemic feature is
an actual size of the sample audio file generated by
performing speech synthesis on the sample text.
[0248] In an actual application process, the target pro-
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sodic feature and the target phoneme feature are input
into the trained file size prediction model, and the file size
prediction model may output the initial file size, i.e., the
first predicted file size, corresponding to the speech
generated by performing speech synthesis on the target
text corresponding to the target prosodic feature and the
target phoneme feature.
[0249] After the first predicted file size is obtained, the
sum of the first predicted file size and the target residual
value is calculated to generate the target file size.
[0250] In this embodiment, computational efficiency in
actual performing may be improved using a pre-trained
model for obtaining the first predicted file size.
[0251] In addition, the target prosodic feature and the
target phoneme feature corresponding to each target text
in the actual application may be used as training samples
for subsequently training the file size prediction model.
As the training sample volume increases, the intelligence
level of the file size prediction model will also continue to
improve, and the final predicted results will be more
accurate.
[0252] The mode of determining the target residual
value will be explained below through specific embodi-
ments.
[0253] In some embodiments, the target residual value
is determined by the following steps:

obtaining the sample text, the sample file size cor-
responding to the sample audio file, and the sample
audio file corresponding to the sample text, where
the sample audio file is generated by performing
speech synthesis on the sample text;
extracting a feature from the sample text to generate
a sample prosodic feature and a sample phonemic
feature;
obtaining a second predicted file size of the sample
audio file based on the sample prosodic feature and
the sample phoneme feature; and
determining a maximum absolute value of a differ-
ence between the second predicted file size and the
sample file size as the target residual value.

[0254] In this embodiment, the text level of the sample
text may be tens to hundreds of levels of regular text, as
well as thousands or tens of thousands of levels of super
text.
[0255] The sample audio file is the audio file generated
by performing speech synthesis on the sample text.
[0256] The sample file size is an actual size or an actual
audio duration of the sample audio file.
[0257] For example, a speech synthesis system may
be used to calculate a true wav file size or audio duration
of the sample audio file corresponding to the sample text.
[0258] The second predicted file size is a size or audio
duration of the uncorrected sample audio file obtained
through prediction.
[0259] It should be noted that the generation mode of
the second predicted file size should be consistent with

the generation mode of the first predicted file size.
[0260] In an actual application process, feature may be
extracted from the sample text to generate the sample
prosodic feature and the sample phoneme feature, and
the sample prosodic feature and the sample phoneme
feature may be input into the file size prediction model to
obtain the second predicted file size output from the file
size prediction model.
[0261] The maximum absolute value of the difference
between the second predictedfile size and the sample file
size is then calculated and taken as the target residual
value.
[0262] It may be understood that in an actual applica-
tion process, the sample prosodic feature and the sample
phoneme feature may be predicted for many times to
obtain a plurality of second predicted file sizes. The
difference between each second predicted file size and
the sample file size is then calculated to obtain a plurality
of candidate differences; then, the absolute value of the
minimum non-positive value is selected from the plurality
of candidate differences as the target residual value,
which improve the accuracy of the target residual value.
[0263] In the method for obtaining audio and video file
size provided by the embodiments of the present appli-
cation, by extracting the prosodic feature and the pho-
neme feature from the target text, and predicting the size
of the target audio file synthesized from the target text
based on the extracted target prosodic feature and target
phoneme feature, the target file size may be predicted
before the target audio file is generated, which has a
certain timeliness, and the accuracy and precision of the
prediction results are relatively high.
[0264] As shown in FIG. 8, according to some embodi-
ments of the present application, after step 730, the
method may further include: segmenting the target text
based on target prosodic feature and the target phoneme
feature to generate a plurality of clause sequences;
performing speech synthesis on the clause sequence
to generate clause speech; and outputting clause speech
and the target file size, and splicing the clause speech to
generate the target audio file.
[0265] In this embodiment, each clause sequence in-
cludes at least one phoneme, which may be either a
Chinese phoneme or an English phoneme.
[0266] The target text is segmented based on at least
one feature from the target prosodic features, including
the syllable, the prosodic word, the prosodic phrase, and
the intonational phrase, to obtain at least two clause
sequences.
[0267] For example, for the target text "Overcast to
cloudy today in Shanghai with southeast wind of a scale
from 3 to 4", it may be first converted into a prosodic
phoneme sequence: sil shang4 #0 hai3 #0 shi4 #2 jin1 #0
tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3 dong1 #0
nan2 #0 fengl #2 san1 #0 dao4 #1 si4 #0 ji2 #4 sil;
the prosodic phoneme sequence is then segmented at #3
into the following plurality of clause sequences:
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clause sequence 1: sil shang4 #0 hai3 #0 shi4 #2 jin1
#0 tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3; and
clause sequence 2: dong1 #0 nan2 #0 fengl #2 san1
#0 dao4 #1 si4 #0 ji2 #4 sil.

[0268] Speech synthesis is performed on the clause
sequence with the highest segmentation order among
the plurality of clause sequences to generate the clause
speech corresponding to that clause sequence; and
the corresponding clause speech and target file size of
the clause sequence are output, and subsequent clause
sequences are synthesized.
[0269] For example, for sample text: please search for
detailed information on the APP, the sample text may be
converted into sample prosodic phoneme sequence: sil
xiang2 #0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5 #2 zai4 #1
AE1 P #0 shang4 #1 soul #0 xun2 #0 xia4 #4 sil;
then features are extracted from the sample prosodic
phoneme sequence, the extracted target prosodic fea-
ture and target phoneme feature includes but not limited
to: a length of the sample prosodic phoneme sequence,
the number of Chinese Pinyin in the sample prosodic
phoneme sequence, the number of pause symbols (#0
#1 #2 #3 sil) in the sample prosodic phoneme sequence,
the number of English phonemes in the sample prosodic
phoneme sequence, the number of Chinese phonemes
in the sample prosodic phoneme sequence, the number
of Chinese initials in the sample prosodic phoneme se-
quence, the number of Chinese finals in the sample
prosodic phoneme sequence, and the English pho-
nemes of each category in the sample prosodic phoneme
sequence (vowels, diphthongs, R colored finals, stops,
affricates, fricatives, nasals, liquids, semivowels).
[0270] After training data is prepared, a wav file size
prediction model based on ElasticNet regression model
may be trained.
[0271] The obtainedsample prosodic feature and sam-
ple phoneme feature are input into the WAV file size
prediction model, and a target output during the training
is the actual number of WAV file bytes of the sample audio
file.
[0272] Cross validation may be used to select the best
model parameter, and then the ElasticNet regression
model may be trained with the selected parameter.
[0273] The target residual value is then calculated, for
example, by using sample prosodic feature and sample
phoneme feature as inputs of the model, to obtain the
second predicted file size.
[0274] The absolute value of the minimum non-positive
value of the second predicted file size minus the sample
file size is calculated and taken as the maximum residual
value.
[0275] In an actual application process, a client initi-
ates a request. For example, the target text: Overcast to
cloudy today in Shanghai with southeast wind of a scale
from 3 to 4 is obtained.
[0276] The system responds to the request by extract-
ing the target prosodic feature and the target phoneme

feature from the target text requested by the client.
[0277] The extracted target prosodic feature and the
target phoneme feature are input into the model de-
scribed above for obtaining the first predicted file size.
[0278] Residual is supplemented to the first predicted
file size, and the generated target file size is the sum of
the first predicted file size and the target residual value.
[0279] The generated target file size is used as the
predicted WAV file size.
[0280] The predicted WAV file size is written into a
header of the WAV file.
[0281] The target text requested by the client is then
segmented to generate a plurality of clause sequences,
such as:

a first clause sequence: overcast to cloudy today in
Shanghai; and
a second clause sequence: with southeast wind of a
scale from 3 to 4.

[0282] The audio of the first clause sequence "overcast
to cloudy today in Shanghai" is synthesized, the first
clause speech is generated and written into the wav file,
and it is returned to the client.
[0283] The audio after the first clause sequence is then
synthesized in order and written into the wav file until all
requests are synthesized. For example, the audio of "with
southeast wind of a scale from 3 to 4" is synthesized and
written into the wav file, then the process ends.
[0284] For example, in case where the file size is
represented by duration, and the sample text is "may
control", which may be converted into a prosodic pho-
neme sequence: sil k e2 #0 y i3 #1 k ong4 #0 zh i4 #3 sil
eos, and a duration of prosody and phonemes (Mel
spectrum frame number) are predicted: 3 1 3 1 1 6 2 2
7 4 5 11 4 12, and the total duration of the phonemes are
taken as the sample file size.
[0285] In subsequent model training, the model may be
set as a 1-layer 256-dimensional embedding layer, con-
nected to 4 layers of a 1-dimensional convolutional neur-
al network with 256 channels, connected to layer norm,
connected to dropout, and connected to a fully connected
layer with an output dimension of 1.
[0286] A phoneme duration sequence d is then con-
verted to log domain, where d’ = log (d + 1).
[0287] A loss function may include an MSE loss of the
phoneme duration sequence and an average total dura-
tion MAE loss of each phoneme.
[0288] An Adam optimizer is then used to iteratively
optimize the model.
[0289] When the target residual value is calculated, the
predicted total Mel spectrum frame number obtained
based on the above model may be taken as the second
predicted file size, and then the maximum residual value
is calculated.
[0290] In an actual application process, a client initi-
ates a request. For example, the target text: Overcast to
cloudy today in Shanghai with southeast wind of a scale
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from 3 to 4 is obtained.
[0291] The system responds to the request by extract-
ing the target prosodic feature and the target phoneme
feature from the target text requested by the client.
[0292] The extracted target prosodic feature and the
target phoneme feature are input into the model de-
scribed above for obtaining the first predicted file size.
[0293] Residuals is supplemented to the first predicted
file size, and the generated target file size is the sum of
the first predicted file size and the target residual value.
[0294] It should be noted that in this embodiment, the
Mel spectrum frame number is calculated, and the audio
duration (total Mel spectrum number) is converted to the
WAV file size based on a Mel spectrum frame shift and a
sampling frequency of the WAV file (16000), the number
of sampling bits (16), and the number of channels (1),
where the wav file size is (Mel spectrum frame number ×
Mel spectrum frame shift / 16000) * 16000 * 16 * 1 / 8 + 44)
bytes.
[0295] In to the method for obtaining audio and video
file size provided by the embodiments of the present
application, by extracting the prosodic feature and the
phoneme feature from the target text, and predicting the
size information of the target audio file synthesized from
the target text based on the extracted target prosodic
feature and the target phoneme feature, the target file
size may be predicted before the generation of the target
audio file, which has a certain timeliness; and the accu-
racy and precision of the prediction results are relatively
high.
[0296] A text transliteration method provided by em-
bodiments of the present application is described below
in conjunction with FIG. 9 to FIG. 10.
[0297] As shown in FIG. 9, the text transliteration
method includes step 910 and step920.
[0298] Step 910: segmenting a prosodic phoneme se-
quence of a target text to generate a plurality of clause
sequences.
[0299] In this step, the target text is a text currently used
for speech synthesis.
[0300] In some embodiments,a prosodic identifier may
include: at least one of identifiers used to represent
syllables, prosodic words, prosodic phrases, end-of-sen-
tence information and intonational phrases.
[0301] It may be understood that different prosodic
identifiers correspond to different fine-grained levels.
The fine grain of a prosodic identifier used to represent
pauses is greater than that of a prosodic identifier used to
represent intonational phrases, the fine grain of a proso-
dic identifier used to represent intonational phrases is
greater than that of a prosodic identifier used to represent
prosodic phrases, the fine grain of a prosodic phrase
used to represent prosodic words is greater than that of a
prosodic identifier used to represent syllables.
[0302] In an actual application process, different sym-
bols may be used to represent prosodic features of
different fine-grained levels.
[0303] For example, for a target text "Overcast to clou-

dy today in Shanghai with southeast wind of a scale from
3 to 4", it may be converted into a prosodic phoneme
sequence: sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1 #2
yin1 #0 zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0
fengl #2 san1 #0 dao4 #1 si4 #0 ji2 #4 sil.
[0304] It may be understood that for the prosodic pho-
neme sequence, the prosodic identifier may include: #
and numbers between adjacent Pinyin, and phonemes
may include the corresponding Pinyin and tone of each
Chinese character, or English phonetic symbols.
[0305] Sil represents silence at the beginning and the
end of a sentence in the prosodic phoneme sequence, #0
represents syllables, #1 represents prosodic words, #2
represents prosodic phrases, #3 represents intonational
phrases, and #4 represents the end of a sentence. The
number after each phoneme represents the tone of that
phoneme. For example, in shang4, 4 represents the
fourth tone of the Pinyin "shang". An order of the fine
grain in an ascending order is: #0 < #1 < #2 < #3 < #4.
[0306] For each prosodic phoneme sequence, at least
one segmentation point may obtain at least two clause
sequences.
[0307] In some embodiments, step 910 may include:
converting the target text into a prosodic phoneme se-
quence; segmenting the prosodic phoneme sequence
based on at least partial of a plurality of prosodic identi-
fiers to generate a plurality of clause sequences.
[0308] In this embodiment, an entire prosodic pho-
neme sequence includes a plurality of phonemes and
a plurality of prosodic identifiers, where the plurality of
prosodic identifiers include prosodic identifiers corre-
sponding to different fine-grained levels.
[0309] In an actual application process, an appropriate
fine-grained level may be selected as a segmentation
standard based on actual situation, and a position of the
corresponding prosodic identifier in the prosodic pho-
neme sequence may be used as a segmentation point
to segment the prosodic phoneme sequence to obtain
the plurality of clause sequences.
[0310] It should be noted that each clause sequence
includes a prosodic identifier at the segmentation point
and at least one phoneme.
[0311] It may be understood that, for each prosodic
phoneme sequence, at least two clause sequences cor-
responding to at least one segmentation point may be
obtained.
[0312] Forexample, for a prosodic phoneme sequence
"sil shang4 #0 hai3 #0 shi4 #2 jin1 #0 tian1 #2 yin1 #0
zhuan3 #1 duo1 #0 yun2 #3 dong1 #0 nan2 #0 fengl #2
san1 #0 dao4 #1 si4 #0 ji2 #4 sil", based on actual needs,
it is determined that the prosodic phoneme sequence is
segmented at #3. Then, segmentation is performed at
positions containing #3 in the prosodic phoneme se-
quence, while retaining a prosodic separator #3 to the
previous splicing unit, so that the prosodic phoneme
sequence may be segmented into the following clause
sequences:
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clause sequence 1: sil shang4 #0 hai3 #0 shi4 #2 jin1
#0 tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3; and
clause sequence 2: dong1 #0 nan2 #0 fengl #2 san1
#0 dao4 #1 si4 #0 ji2 #4 sil.

[0313] In some embodiments, step 910 may further
include:

segmenting the prosodic phoneme sequence based
on a target identifier from a plurality of prosodic
identifiers to generate a plurality of candidate se-
quences;
combining the target candidate sequence from a
plurality of candidate sequences with adjacent can-
didate sequences to generate the fine grain size
corresponding to the clause sequence and generate
a plurality of clause sequences; and
ordering the plurality of clause sequences in des-
cending order based on the corresponding fine grain
size.

[0314] In this embodiment, the prosodic phoneme se-
quence may be segmented into the plurality of candidate
sequences based on a position corresponding to the
target identifier. A speech synthesis duration corre-
sponding to the candidate sequence located before the
first segmentation point position is within the target dura-
tion.
[0315] The speech synthesis duration is the time that it
takes to synthesize the candidate sequence into speech.
[0316] The target duration is a shorter duration, a value
of the target duration may be customized by a user or a
system default value may be used, such as setting the
target duration to 0.2 s or 0.3 s.
[0317] Forexample, for a prosodic phoneme sequence
"sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1 kong4
#0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1 #3 tiao2 #0
jie2 #1 wen1 #0 du4 #3 ding4 #0 shi2 #1 kail #0 guan1 #3
xiang2 #0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5 #1 zai4 #1
jia 3 #0 jul #1 AE1 P #0 shang4 #1 soul #0 xun2 #0 xia4 #4
sil", the prosodic identifier corresponding to "yi3" and all
prosodic identifiers corresponding to "#3" after "yi3" may
be determined as the target identifiers, and the following
segmentation sequence is generated:

sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1|
kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1
#3| tiao2 #0 jie2 #1 wen1 #0 du4 #3 |ding4 #0 shi2 #1
kail #0 guan1 #3 |xiang2 #0 xi4 #1 nei4 #0 rong2 #2
ma2 #0 fan5 #1 zai4 #1 jia 3 #0 jul #1 AE1 P #0
shang4 #1 soul #0 xun2 #0 xia4 #4 sil,
where "|" is the segmentation point corresponding to
the target identifier.

[0318] The target candidate sequence may be any one
of the candidate sequences among multiple candidate
sequences. The target candidate sequence is combined
with adjacent other candidate sequences to generate a

plurality of combined clause sequences, where the plur-
ality of clause sequence includes the original candidate
sequences and the original prosodic phoneme se-
quences corresponding to the target text.
[0319] It may be understood that, the fine-grained level
of the candidate sequence is greater than that of the
target candidate sequence.
[0320] For example, in the prosodic phoneme se-
quence "sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 |
neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2
#1 bol #0 fang4 #1 | EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil" of sentence "Hope this song | may make you
like it | play for you | XX", "xi1 #0 wang4 #1 zhe4 #0 shou3
#0 gel #3", "neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1 #1",
"wei4 #0 nin2 #1 bol #0 fang4 #1", and "EH1 K S: #10 EH1
K S #0 de5 #1 EH1 K S #4" are all candidate sequences.
[0321] Any one candidate sequence from the candi-
date sequences is taken as the target candidate se-
quence, and combined with adjacent other candidate
sequences to obtain the following plurality of clause
sequences (the one between two "|" is a clause se-
quence):

"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4#1 |EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 si1";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 | wei4 #0 nin2 #1
bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil";
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 | neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil"; and
"sil xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1
K S #4 sil".

[0322] It may be understood that each clause se-
quence corresponds to a fine-grained level, and the more
candidate sequences included in the clause sequence,
the greater the corresponding fine-grained level. For
example, the fine-grained level corresponding to "Hope
this song may make you like it" is greater than the fine-
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grained level corresponding to "Hope this song".
[0323] The plurality of clause sequences are ordered
based on the corresponding fine grain size. The higher
the fine grain size, the higher the corresponding clause
sequence ordered. For example, "xi1 #0 wang4 #1 zhe4
#0 shou3 #0 gel #3 neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1
#1 wei4 #0 nin2 #1 bol #0 fang4 #1 EH1 K S #10 EH1 K S
#0 de5 #1 EH1 K S #4 (Hope this song may make you like
it play for you XX’s X)" is ordered ahead of "xi11 #0 wang4
#1 zhe4 #0 shou3 #0 gel #3 neng2 #0 rang4 #1 ni2 #1 xi3
#0 huan1 #1 wei4 #0 nin2 #1 bol #0 fang4 #1" (Hope this
song may make you like it play for you).
[0324] In this embodiment, the prosodic phoneme se-
quence is segmented based on the predicted prosodic
results of semantics and human speaking habits and
separating at longer pauses, rather than simply segmen-
ted based on punctuations, which helps to improve the
naturalness of the target speech generated by the sub-
sequent splicing of multiple clause speech.
[0325] Step 920: determining that any one of to-be-
matched clause sequences among the plurality of clause
sequences matches a target clause sequence in a cache,
obtaining the target clause speech corresponding to the
target clause sequence from the cache, and determining
the speech corresponding to the target clause sequence
as the target clause speech.
[0326] In this step, the target clause sequence is a pre-
generated and stored clause sequence in the system.
[0327] The target clause sequence may be any one of
the stored clause sequences cached in the system.
[0328] The target clause speech is the speech gener-
ated by performing speech synthesis on the target clause
sequence, and the target clause speech is stored in the
system and has a correspondence with the target clause
sequence.
[0329] In an actual application process, the cached
target clause sequence may be precisely matched with
multiple clause sequences to determine that the target
clause sequence matches any one of the multiple to-be-
matched clause sequences. Then, the target clause
sequence is determined as the first clause sequence,
and the target clause speech corresponding to the target
clause sequence is obtained from the cache.
[0330] After the clause sequence is determined as the
first clause sequence, the target clause speech corre-
sponding to the target clause that matches the first clause
sequence may be directly determined as the speech
corresponding to the first clause sequence.
[0331] In some embodiments, the to-be-matched
clause sequence includes any one of multiple clause
sequences and combinations between different clause
sequences.
[0332] As shown in FIG. 10, in some embodiments,
step 920 may include: precisely matching the plurality of
clause sequences with the target clause sequence from
top to bottom in a descending order in step 910.
[0333] The plurality of clause sequences are matched
with the target clause sequence in the cache from top to

bottom in the descending order, and the speech corre-
sponding to the matched target clause sequence is de-
termined as the speech corresponding to the clause
sequence.
[0334] In this embodiment, the clause sequence is
precisely matched with the target clause sequence from
top to bottom based on the descending ranking order
generated in step 910. For example, the clause se-
quence "xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3 neng2
#0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1 bol #0
fang4 #1 EH1 K S #10 EH1 K S #0 de5 #1 EH1 K S #4
(Hope this song may make you like it play for you XX’s X)"
is first precisely matched with the target clause, and in
case of successful matching, the clause sequence is
determined as the first clause sequence, and the target
clause speech corresponding to the target clause
matched with the first clause sequence is determined
as the speech corresponding to the first clause se-
quence, then the comparison ends.
[0335] In case of unsuccessful matching, the clause
sequence "xi1 #0 wang4 #1 zhe4 #0 shou3 #0 gel #3
neng2 #0 rang4 #1 ni2 #1 xi3 #0 huan1 #1 wei4 #0 nin2 #1
bol #0 fang4 #1 (Hope this song may make you like it play
for you)" is precisely matched with the target clause, and
the above process is repeated until it is determined that a
certain clause sequence may be precisely matched with
the target clause, then the comparison ends.
[0336] In some embodiments, if all clause sequences
cannot be precisely matched with the target sentence,
speech is generated based on the clause sequence. The
specific implementation will be explained in subsequent
embodiments and will not be elaborated here.
[0337] In some embodiments, after step 920, the meth-
od may further include: outputting the target clause
speech.
[0338] In this embodiment, the target clause speech is
the speech corresponding to the first clause sequence,
and the target clause speech is pre-generated and stored
in the cache.
[0339] In an actual application process, if it is deter-
mined that the clause sequence is precisely matched
with the target clause sequence, the target clause
speech corresponding to the target clause sequence that
is similar to the first clause sequence is directly deter-
mined as the speech corresponding to the first clause
sequence, and the target clause speech is output.
[0340] During research, the applicant found that due to
the temporal nature of speech, it requires a lot of comput-
ing power to synthesize a text. If the request volume for
speech synthesis is very large and the text is basically the
same, a server will waste a lot of computing power and
repeat the same work. A simple mode is to take the to-be-
synthesized text as a key, and take the corresponding
synthesized audio address as a value, and this set of key
and value are stored in the cache. When there is a need
for duplicate text synthesis, the corresponding audio may
be directly found from the cache to avoid repeatedly using
computing power to synthesize the same text.
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[0341] However, this mode requires complete match-
ing of the entire sentence, considering that in actual use,
there are rarely requests for identical texts (such as only
different punctuations, or only changes in certain parts of
a sentence), which leads to a low hit rate and thus affects
cache efficiency.
[0342] In the present application, by converting the
target text into the prosodic phoneme sequence, the
pause position and pause duration level of the target text
are determined based on the prosodic feature, and the
prosodic phoneme sequence is segmented into the plur-
ality of clause sequences based on the prosodic feature.
The clause sequence is compared with the cached target
clause sequence respectively. Due to that the sequence
as a keyword is shorter, it is easier to be hit in cache
search, thereby effectively improving hit efficiency; in
case where the clause sequence is the same as the
target sequence, the target clause speech correspond-
ing to the target clause sequence is directly determined
as the speech corresponding to that clause sequence,
without new speech synthesis, thereby effectively redu-
cing the computational costs of the server.
[0343] As shown in FIG. 10, in an actual application
process, a prosody prediction module and a segmenta-
tion module may be used respectively to perform the
above steps.
[0344] In the text transliteration method provided by
the embodiments of the present application, the prosodic
phoneme sequence is segmented into the plurality of
clause sequences based on the prosodic feature, and
the clause sequence is compared with the cached target
clause sequences respectively, which may effectively
improve the hit efficiency. when the clause sequence is
the same as the target sequence, the target clause
speech corresponding to the target clause sequence is
directly determined as the speech of the clause se-
quence, without speech synthesis, thereby improving
the efficiency of speech synthesis.
[0345] Continuing with reference to FIG. 10, in some
embodiments of the present application, the method may
further include: determining that any one of the to-be-
matched clause sequences in plurality of clause se-
quences does not match the target clause sequence;
and performing speech synthesis on the to-be-matched
clause sequence to generate the second clause speech.
[0346] In this embodiment, the target clause sequence
is a pre-generated and stored clause sequence in the
system.
[0347] The target clause sequence may be any one of
the stored clause sequences cached in the system.
[0348] It is determined that any one of the to-be-
matched clause sequences in plurality of clause se-
quences does not match the target clause sequence,
then the to-be-matched clause sequence will be deter-
mined as the second clause sequence.
[0349] In an actual application process, the target
clause sequence is precisely matched with any to-be-
matched clause sequence among the plurality of clause

sequences. If the target clause sequence does not be
matched with none of them, the to-be-matched clause
sequence is determined as the second clause sequence,
and speech synthesis is performed on the second clause
sequence to generate the second clause speech.
[0350] The second clause is a speech that does not
exist in the cache.
[0351] In an actual application process, the clause
sequence may be precisely matched with the target
clause sequence from top to bottom in the descending
order generated in step 910. In case where all clause
sequences do not be matched with the target sentence,
speech synthesis is performed on clause sequences that
have not found similar sequences, to generate the sec-
ond clause speech.
[0352] In some embodiments, performing speech
synthesis on the second clause sequence to generate
the second clause speech may include: converting the
second clause sequence into a prosodic phoneme se-
quence that may be received by an end-to-end speech
synthesis model, and performing speech synthesis on
this prosodic phoneme sequence to generate the second
clause speech.
[0353] In this embodiment, the prosodic phoneme se-
quence is used to represent prosodic information and
phoneme information of the second clause sequence.
[0354] The phoneme is the smallest phonetic unit di-
vided based on the natural properties of speech. The
speech analysis is performed based on articulation ac-
tions in syllables, and each action constitutes a pho-
neme, which may be either a Chinese phoneme or an
English phoneme.
[0355] For example, the second clause sequence may
be expressed as sil shang4 #0 hai3 #0 shi4 #2 jin1 #0
tian1 #2 yin1 #0 zhuan3 #1 duo1 #0 yun2 #3, or as: sil sh
ang4 #0 h ai3 #0 sh i4 #2 j in 1 #0 t ian1 #2 y in 1 #0 zh uan3
#1 d uo1 #0 y vn2 #3 sil eos and other phoneme se-
quences in different formats.
[0356] The second clause sequence is input into a
speech synthesis system (such as the end-to-end
speech synthesis model), and the speech synthesis sys-
tem will synthesize the second clause speech.
[0357] In an actual application process, the text-to-
phoneme module may be used to perform the above
operations.
[0358] In this embodiment, phonemes are taken as
keywords for caching, which overcomes the drawbacks
of being cached as different sentences when the punc-
tuation changes or number writing changes but the ar-
ticulation is exactly the same. This may achieve standar-
dized caching of the target text and improve caching
efficiency.
[0359] Continuing with reference to FIG. 10, in some
embodiments of the present application, after generating
the second clause speech, the method may further in-
clude: segmenting the second clause speech based on
the prosodic identifier to generate a plurality of pieces of
sub second clause speech; and caching the sub clause
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sequence corresponding to the second clause speech
and a plurality of pieces of sub second clause speech.
[0360] In this embodiment, the second clause speech
may be segmented based on the prosodic identifier in the
second clause sequence corresponding to the second
clause speech, and the plurality of pieces of sub second
clause speech is generated.
[0361] The clause sequence corresponding to each
sub second clause speech is the sub clause sequence.
[0362] After the second sub clause speech and its
corresponding sub clause sequence are obtained, the
sub clause sequence and the second clause speech may
be cached in the system as the target clause sequence
and its corresponding target clause speech in subse-
quent queries.
[0363] In some embodiments of the present applica-
tion, after generating second sub clause speech, the
method may further include: splicing the second clause
speech and the target clause speech to generate the
target speech corresponding to the target text.
[0364] In this embodiment, the target speech is the
speech obtained by performing speech synthesis on
the target text.
[0365] The target clause speech is the speech that
exists in the cache.
[0366] The second clause is a speech that does not
exist in the cache.
[0367] It may be understood that the target speech is
generated based on at least one of the target clause
speech in the cache and the newly generated second
clause speech.
[0368] In some embodiments, splicing the second
clause speech and the target clause speech may further
include: splicing the second clause phoneme and the
target clause phoneme based on an order of segmenting
the prosodic phoneme sequence into the clause se-
quence corresponding to the second clause phoneme,
and an order of segmenting prosodic phoneme sequence
the clause sequence corresponding to the target clause
phoneme in the.
[0369] In this embodiment, starting from the first clause
sequence, speech corresponding to the adjacent clause
sequences is sequentially spliced based on the order of
segmenting the prosodic phoneme sequence into the
second clause sequence corresponding to the second
clause speech, as well as the n order of segmenting the
prosodic phoneme sequence into the first clause se-
quence corresponding to the target clause speech, until
all speech corresponding to the clause sequence are
spliced, to generate the target speech.
[0370] After generating the target speech, the target
speech may also be output.
[0371] In the text transliteration method provided by
the embodiments of the present application, the prosodic
phoneme sequence is segmented into the plurality of
clause sequences based on prosodic features, and the
clause sequences are compared with the cached target
clause sequences, which may effectively improve the hit

efficiency; speech synthesis is only performed when the
clause sequence is different from the target sequence,
which effectively reduces the computational pressure on
the server and improves the efficiency of speech synth-
esis.
[0372] A text segmentation method of the present em-
bodiment is described below in conjunction with FIG. 11
to FIG. 13.
[0373] As shown in FIG. 11, the text segmentation
method includes step 1110, step 1120, and step 1130.
[0374] Step 1110: converting a target text into a pro-
sodic phoneme sequence.
[0375] In some embodiments, if a target text size ex-
ceeds a target threshold, the target text of which a size
exceeds the target threshold is segmented. It may be
understood that the target text exceeding the target
threshold is a text of which speech synthesis duration
exceeds the preset range. Therefore, the efficiency of
speech synthesis may be improved by segmenting long-
er texts and then performing speech synthesis on the
segmented texts.
[0376] Step 1120: determining a first segmentation
position based on positions of a plurality of prosodic
identifiers in a prosodic phoneme sequence.
[0377] In this step, the first segmentation position is a
position of a segmentation point used for a first segmen-
tation. The prosodic phoneme sequence may be seg-
mented into two sub sequences based on the first seg-
mentation position, and the sub sequence located before
the first segmentation position is determined as the first
sub prosodic phoneme sequence.
[0378] It should be noted that a speech synthesis
duration corresponding to the first sub prosodic phoneme
sequence generated based on the first segmentation
position is within the target duration.
[0379] The speech synthesis duration is related to a
computing power of the speech synthesis system.
[0380] The speech synthesis duration corresponding
to the first sub prosodic phoneme sequence is time that it
takes to synthesize the first sub prosodic phoneme se-
quence into speech.
[0381] The target duration is a relatively short duration,
and the value of the target duration may be customized by
a user or a system default value may be used, such as
setting the target duration to 0.2 s or 0.3 s.
[0382] In some embodiments, the plurality of prosodic
identifiers may include: at least one of the identifiers used
to represent syllables, prosodic words, prosodic phrases,
intonational phrases, and end-of-sentence information,
where a fine grain of identifiers used to represent the end-
of-sentence information is greater than that of identifiers
used to represent intonational phrases, a fine grain of
identifiers used to represent intonational phrases is
greater than that of identifiers used to represent prosodic
phrases, a fine grain of identifiers used to represent
prosodic phrases is greater than that of identifiers used
to represent prosodic words, and a fine grain of identifiers
used to represent prosodic words is greater than that of
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identifiers used to represent syllables.
[0383] In this embodiment, the prosodic identifier is a
symbol used to represent at least one of the end-of-
sentence information, the intonational phrase, the pro-
sodic phrase, the prosodic word, and the syllable.
[0384] In an actual application process, special sym-
bols and number combinations or specific letter combi-
nations may be used to represent prosodic identifiers,
such as using "#0", "#1", "#2", "#3", and "#4" to represent
the prosodic identifier respectively. Different combina-
tions represent different fine-grained levels.
[0385] For example, #0 represents syllables, #1 repre-
sents prosodic words, #2 represents prosodic phrases,
#3 represents intonational phrases, and #4 represents
the end of a sentence.
[0386] For example, for target text "Currently, Xiaojia
may control the water heater switch, adjust temperature
and control the timing switch, please search for detailed
information on Jiaju APP", the sample text may be con-
verted into prosodic phoneme sequence: sil mu4 #0
qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1 kong4 #0 zhi4
#1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1 #3 tiao2 #0 jie2 #1
wen1 #0 du4 #3 ding4 #0 shi2 #1 kail #0 guan1 #3 xiang2
#0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5 #1 zai4 #1 jia 3 #0
jul #1 AE1 P #0 shang4 #1 soul #0 xun2 #0 xia4 #4 sil.
[0387] The prosodic phoneme sequence includes the
plurality of prosodic identifiers such as #0, #1, #3, and #4;
the fine grain of prosodic identifiers from small to large is:
#0 < #1 < #2 < #3 < #4.
[0388] Positions of each prosodic identifier in the pro-
sodic phoneme sequence are obtained, and a position of
the first target identifier is determined as the first seg-
mentation position based on the relationship between the
speech synthesis duration corresponding to the sub pro-
sodic phoneme sequence before each position in the
prosodic phoneme sequence and the target duration,
which ensures that the speech synthesis duration corre-
sponding to the first sub prosodic phoneme sequence
generated based on the first segmentation position is
within the target duration.
[0389] Below will provide a specific explanation of the
implementation for this step based on FIG. 12 to FIG. 13.
[0390] In some embodiments, step 1120 may include:
determining a prosodic identifier with largest fine grain
from the plurality of prosodic identifiers based on a target
threshold range; and determining a position of the pro-
sodic identifier with largest fine grain in the prosodic
phoneme sequence within the target threshold range
as a first segmentation position.
[0391] In this embodiment, the target threshold range
ranges from a maximum and a minimum of the element
articulation length.
[0392] The element articulation length is the sum of the
articulation length of all phonemes before a target posi-
tion in the prosodic phoneme sequence.
[0393] The target position may be a location of any one
prosodic identifier in the location of any prosodic identifier
in a prosodic phoneme sequence.

[0394] The target threshold range may be represented
by (n, n + m), where values of n and m may be determined
based on user customization or algorithm, n and m are
both positive integers, and the sum of n and m does not
exceed the sum of the articulation length of all phonemes
in the prosodic phoneme sequence.
[0395] For example, n may be set to 5 and m may be set
to 5, thus, the target threshold range is determined to be
5‑10 units of articulation length.
[0396] One Chinese character is one unit of articulation
length, one English word that forms a word is two units of
articulation length, and a string of English phonemes that
do not form a word is four units of articulation length.
[0397] It should be noted that in some embodiments, if
there are a plurality of prosodic identifiers with maximum
fine grain, the position with the smallest position number
is taken, that is, the position of the first prosodic identifier
with maximum fine grain in the prosodic phoneme se-
quence is determined as the first segmentation position.
[0398] A target text "Currently, Xiaojia may control the
water heater switch, adjust temperature, and control the
timing switch, please search for detailed information on
Jiaju APP" is taken as an example for explanation.
[0399] After the target text is converted into prosodic
phoneme sequence "sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3
ke2 #0 yi3 #1 kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail
#0 guan1 #3 tiao2 #0 jie2 #1 wen1 #0 du4 #3 ding4 #0
shi2 #1 kail #0 guan1 #3 xiang2 #0 xi4 #1 nei4#0 rong2 #2
ma2 #0 fan5 #1 zai4 #1 jia 3 #0 jul #1 AE1 P #0 shang4 #1
soul #0 xun2 #0 xia4 #4 sil", starting from the first char-
acter of the prosodic phoneme sequence, a sequence
composed of syllables between the 5th and 10th units of
articulation length: "ke2 #0 yi3 #1 kong4 #0 zhi4 #1 re4 #0
shui3 #0", is selected and determined as the candidate
prosodic phoneme sequence within the target threshold
range.
[0400] The fine grain corresponding to each prosodic
identifier in the candidate prosodic phoneme sequence
"ke2 #0 yi3 #1 kong4 #0 zhi4 #1 re4 #0 shui3 #0" is
compared, the position of the prosodic identifier with the
largest fine grain is selected and determining as the first
segmentation position. For the candidate prosodic pho-
neme sequence mentioned above, #1 is the prosodic
identifier with largest fine grain. Since there are a plurality
of #1, the position where the first #1 is located is deter-
mined as the first segmentation position, that is, the
position after the syllable "yi" is determined as the first
segmentation position, as shown below:

sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1 |
kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1
#3 tiao2 #0 jie2 #1 wen1 #0 du4 #3 ding4 #0 shi2 #1
kail #0 guan1 #3 xiang2 #0 xi4 #1 nei4 #0 rong2 #2
ma2 #0 fan5 #1 zai4 #1 jia 3 #0 jul #1 AE1 P #0
shang4 #1 soul #0 xun2 #0 xia4 #4 sil,
where "|" represents the first segmentation position.

[0401] In some embodiments, determining the proso-
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dic identifier with largest fine grain from the plurality of
prosodic identifiers based on the target threshold range
may include:

obtaining a first articulation length of all phonemes in
the target sub prosodic phoneme sequence in the
prosodic phoneme sequence,
when the first articulation length is within the target
threshold range, determining the target position cor-
responding to the first articulation length as a candi-
date segmentation point position, and generating a
plurality of candidate segmentation point positions;
and
determining the prosodic identifier with largest fine
grain from the prosodic identifiers corresponding to
the plurality of candidate segmentation point posi-
tions.

[0402] In this embodiment, the target sub prosodic
phoneme sequence is all prosodic phoneme sequences
before a target position in the prosodic phoneme se-
quence, where the target position is the position of any
one prosodic identifier in the prosodic phoneme se-
quence.
[0403] The first articulation length is the sum of the
articulation length corresponding to each phoneme in the
target sub prosodic phoneme sequence.
[0404] As shown in FIG. 13, in an actual application
process, the first articulation length may be obtained
through a first segmentation position searching module.
[0405] For example, the prosodic phoneme sequence
is converted into a prosodic phoneme list, and the pro-
sodic phoneme list is input into the first segmentation
position searching module.
[0406] The first segmentation position searching mod-
ule sets an initial value of the current articulation length
and an initial value of the list index to 0, initializes an
empty prosodic position dictionary dict, and starts a loop
based on the following formula:

and

first articulation length = first articulation length +
element articulation length,
where the element articulation length is a articulation
length corresponding to a syllable at the current
target position, and the list index is used to represent
the target position.

[0407] Function get_voice_length (list index) calcu-
lates the element articulation length specified in the in-
dex, using the following calculation method: one Chinese
character is one unit of articulation length, one English

word (an English string in the dictionary) is two units of
articulation length, and one English string (not in the
dictionary) is four units of articulation length.
[0408] By using the above method, N first articulation
length with index values within a range of (1, N) may be
obtained, where N is the number of syllables in the list.
[0409] The length of each generated first articulation is
compared with the target threshold.
[0410] When the length of the first articulation is greater
than the lower threshold in the target threshold range and
less than the upper threshold in the target threshold
range, the current prosodic identifier and position index
are recorded in the dictionary dict.
[0411] In some embodiments, when the first articula-
tion length is within the target threshold range, determin-
ing the target position corresponding to the first articula-
tion length as the position of the candidate segmentation
point includes:
when the first articulation length is within the target
threshold range, determining that the prosodic identifier
at the target position corresponding to the first articulation
length appears for the first time, and determining the
target position corresponding to the first articulation
length as a candidate segmentation point position.
[0412] Continuing with the above example, if the first
articulation length is greater than the lower threshold in
the target threshold range and less than the upper thresh-
old in the target threshold range, determining whether the
corresponding prosodic identifier at the current list index
is the first identifier. If it is determined that the correspond-
ing prosodic identifier at the current list index is the first
identifier, the current prosody and list index as a key value
pair are recorded in the dictionary dict.
[0413] In other embodiments, if it is determined that the
corresponding prosodic identifier at the current list index
is an identifier that has already appeared before, the
current list index is skipped and the next loop proceeds.
[0414] For example, for prosodic phoneme sequence
"sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1 kong4
#0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1 #3 tiao2 #0
jie2 #1 wen1 #0 du4 #3 ding4 #0 shi2 #1 kail #0 guan1 #3
xiang2 #0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5 #1 zai4 #1
jia 3 #0 jul #1 AE1 P #0 shang4 #1 soul #0 xun2 #0 xia4 #4
sil", the first articulation length corresponding to each list
index value is calculated starting from the list index value
of 1.
[0415] After the calculated first articulation length cor-
responding to the position of "ke2 #0" is within the target
threshold range, the list index value and the prosodic
identifier "#0" at this position are recorded.
[0416] The list index is added by one, and the first
articulation length corresponding to the position of "yi3
#1" is calculated. When it is determined that the first
articulation length corresponding to the position of "yi3
#1" is within the target threshold range, the list index
value and the prosodic identifier "#1" at this position are
recorded.
[0417] The list index is added by one, and the first

5

10

15

20

25

30

35

40

45

50

55



26

49 EP 4 503 017 A1 50

articulation length corresponding to the position of
"kong4 #0" is calculated. When it is determined that
the first articulation length corresponding to the position
of "kong4 #0" is within the target threshold range, if it is
determined that the prosodic identifier "#1" at that posi-
tion is not the first appearance, the list index is skipped
and added by one. The above process is repeated until
the first articulation length corresponding to the current
list index exceeds the upper threshold of the target
threshold range, and the loop ends.
[0418] The list index corresponding to all recorded
prosodic identifiers may be used to determine the posi-
tion of the candidate segmentation point for the first
segmentation position.
[0419] The identifier with the largest fine grain prosodic
is filtered out from all the recorded prosodic identifiers,
such as determining the identifier "#1" with the largest
fine grain prosodic from the "#0" and "#1" recorded
above, and the target position (i.e., position index) cor-
responding to this prosodic identifier "#1" is determined
as the all-around sub position.
[0420] In other embodiments, if the first articulation
length is less than the lower threshold in the target thresh-
old range, the current list index is added one to enter the
next loop.
[0421] In some other embodiments, if the list index
value exceeds a list element number, the loop ends.
[0422] After the first segmentation position is deter-
mined, the prosodic phoneme sequence may be seg-
mented from that position to generate the first sub pro-
sodic phoneme sequence.
[0423] During research, the applicant found that due to
the temporal nature of speech, the conversion time of the
system is usually proportional to the length of the input
text. The longer the sentence, the longer the synthesis
time required. Especially for some excessively long text
inputs, it may also cause the system capacity to exceed
the limit. A simple and direct idea to solve the above
problems is to perform parallel synthesis utilizing the
capabilities of computer systems, and the first problem
faced in the segmentation is how to segment parallel
tasks. In the related art, text segmentation is mainly
based on punctuations, but this segmentation method
cannot solve the segmentation of text without punctua-
tion, nor may it solve the problem of imbalanced ends
after segmentation.
[0424] In the present application, by converting the
target text into the prosodic phoneme sequence and
determining the first segmentation position based on
the prosodic characteristics of the prosodic phoneme
sequence, the speech synthesis duration corresponding
to the first sub prosodic phoneme sequence obtained
based on the first segmentation position may be within a
reasonable time range, thereby shortening the first sen-
tence response time and delay time of the synthesis
system. In addition, the position determined based on
this method is the position with a longer pause time,
which makes the pause and prosody of the first sub

prosodic phoneme sequence obtained by segmentation
more natural, thereby making the subsequent output of
speech synthesized based on the first sub prosodic
phoneme sequence natural and smooth.
[0425] Step 1130: segmenting the prosodic phoneme
sequence based on the first segmentation position and
the second segmentation position to generate at least the
first sub prosodic phoneme sequence and a second sub
prosodic phoneme sequence, where the second sub
prosodic phoneme sequences is the prosodic phoneme
sequences located after the first segmentation position in
the prosodic phoneme sequence.
[0426] In this step, the first sub prosodic phoneme
sequence is generated based on the first segmentation
position, and the first sub prosodic phoneme sequence is
the prosodic phoneme sequence located before the first
segmentation position in the prosodic phoneme se-
quence.
[0427] The second sub prosodic phoneme sequence is
a prosodic phoneme sequence located after the first
segmentation position.
[0428] In some embodiments, after step 1120 and
before step 1130, the method may further include: de-
termining the second segmentation position from the
position of the prosodic identifier located after the first
segmentation position in the prosodic phoneme se-
quence.
[0429] Step 1130 may include: segmenting the proso-
dic phoneme sequence based on the first segmentation
position and the second segmentation position to gen-
erate the first sub prosodic phoneme sequence and at
least two second sub prosodic phoneme sequences, at
least two second sub prosodic phoneme sequences are
the prosodic phoneme sequences located after the first
segmentation position in the prosodic phoneme se-
quence, and the adjacent second sub prosodic phoneme
sequences are determined based on the second seg-
mentation position.
[0430] In this embodiment, the second segmentation
position is the position of the segmentation points corre-
sponding to all segmentations other than the first seg-
mentation.
[0431] After the first segmentation position is deter-
mined, at least a portion of the prosodic identifiers after
the first segmentation position are searched from the
prosodic phoneme sequence as candidate sets for de-
termining the second segmentation position, and the
position of the prosodic identifiers in the candidate set
are determined as the second segmentation position.
[0432] As shown in FIG. 12, in an actual application
process, a second segmentation position searching
module may be used to search for the second segmenta-
tion position.
[0433] For example, by inputting the first segmentation
position and the prosodic phoneme sequence into the
second segmentation position searching module, a seg-
mentation point list output from the second segmentation
position searching module is obtained, and the segmen-
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tation point list includes the first segmentation position
and the second segmentation position.
[0434] In some embodiments, determining the second
segmentation position from the position of the prosodic
identifier located after the first segmentation position in
the prosodic phoneme sequence may include: determin-
ing the position corresponding to the identifier used to
represent intonational phrases in the prosodic phoneme
sequence that is located after the first segmentation
position as the second segmentation position.
[0435] In this embodiment, the prosodic phoneme se-
quence "sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1
kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1 #3
tiao2 #0 jie2 #1 wen1 #0 du4 #3 ding4 #0 shi2 #1 kail #0
guan1 #3 xiang2 #0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5
#1 zai4 #1 jia 3 #0 jul #1 AE1 P #0 shang4 #1 soul #0 xun2
#0 xia4 #4 sil" is further used as an example for explana-
tion.
[0436] After determining the first segmentation posi-
tion, starting from the position where the first segmenta-
tion is located, i.e., starting from "yi3 #1", positions of the
prosodic identifier with the prosodic identifier "#3" are
searched form subsequent positions in sequence, and
these positions are determined as the second segmen-
tation positions in sequence, to obtain the following seg-
mentation sequence:

sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1|
kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1
#3| tiao2 #0 jie2 #1 wen1 #0 du4 #3 |ding4 #0 shi2 #1
kail #0 guan1 #3 |xiang2 #0 xi4 #1 nei4 #0 rong2 #2
ma2 #0 fan5 #1 zai4 #1 jia 3 #0 jul #1 AE1 P #0
shang4 #1 soul #0 xun2 #0 xia4 #4 sil,
where a first "|" is the first segmentation position, and
subsequent "|" are all second segmentation posi-
tions.

[0437] In other embodiments, the position of other fine-
grained level identifiers may also be determined as the
second segmentation position, and is not limited in the
present application.
[0438] The second sub prosodic phoneme sequence is
generated by segmenting the entire prosodic phoneme
sequence located after the first segmentation position.
[0439] In case where the second segmentation posi-
tion is at least one, the second prosodic phoneme se-
quences are at least two.
[0440] In this embodiment, the second segmentation
position is determined based on the first segmentation
position and the prosodic feature to improve the natural-
ness of the second sub prosodic phoneme sequence
generated by subsequent segmentation and the balance
at both ends after segmentation, avoiding cutting in the
middle of an entire word, which helps to improve the
efficiency and quality of subsequent speech synthesis.
[0441] In some embodiments, in absence of the sec-
ond segmentation position, the second sub prosodic
phoneme sequence is the entire prosodic phoneme se-

quence located after the first segmentation position in the
prosodic phoneme sequence. For example, if the second
segmentation position is a position corresponding #3,
and #3 cannot be found in the second prosodic phoneme
sequence, it may be understood that there is no second
segmentation position.
[0442] For example, the first segmentation position
and the second segmentation position determined by
step 1120 are as follows:
sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3 #1| kong4
#0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0 guan1 #3| tiao2
#0 jie2 #1 wen1 #0 du4 #3 |ding4 #0 shi2 #1 kail #0 guan1
#3 |xiang2 #0 xi4 #1 nei4 #0 rong2 #2 ma2 #0 fan5 #1 zai4
#1 jia 3 #0 jul #1 AE1 P #0 shang4 #1 soul #0 xun2 #0 xia4
#4 sil.
[0443] In this step, starting from the position of the first
"|", the prosodic phoneme sequence is sequentially seg-
mented to generate the first sub prosodic phoneme se-
quence "sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2 #0 yi3
#1", as well as the second sub prosodic phoneme se-
quence "kong4 #0 zhi4 #1 re4 #0 shui3 #0 qi4 #1 kail #0
guan1 #3", "tiao2 #0 jie2 #1 wen1 #0 du4 #3", and "ding4
#0 shi2 #1 kail #0 guan1 #3".
[0444] The speech synthesis duration of the first sub
prosodic phoneme sequence "sil mu4 #0 qian2 #1 xiao2
#0 jia3 #3 ke2 #0 yi3 #1" is about 0.2 s.
[0445] In the text segmentation method provided by
the embodiments of the present application, the first
segmentation position used for obtaining the first sub
prosodic phoneme sequence is determined by the
speech synthesis duration corresponding to the first
sub prosodic phoneme sequence, so that the speech
synthesis duration corresponding to the first sub prosodic
phoneme sequence may be within a reasonable time
range, thereby shortening the first sentence response
time of the synthesis system.
[0446] In some embodiments, step 1110 may include:
obtaining end-of-sentence information, an intonational
phrase, a prosodic phrase, a prosodic word, and a syl-
lable of the target text; converting the target text into the
phoneme sequence, generating a plurality of prosodic
identifiers based on at least two of the end-of-sentence
information, the intonational phrase, the prosodic
phrase, the prosodic word, and the syllable; and labeling
the phoneme sequence based on the plurality of prosodic
identifiers to generate prosodic phoneme sequence.
[0447] In some embodiments of the present applica-
tion, after step 1130, the method may further include:
performing speech synthesis on the first sub prosodic
phoneme sequence to generate first speech, and out-
putting the first speech and performing speech synthesis
on the second sub prosodic phoneme sequence to gen-
erate second speech.
[0448] In this embodiment, the first sub prosodic pho-
neme sequence is the sequence before the first segmen-
tation point in the target text, which corresponds to the
sequence of the first sentence in the synthesized speech
of the target text.
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[0449] After the first sub prosodic phoneme sequence
is generated, speech synthesis may be performed on the
first sub prosodic phoneme sequence to generate the
first speech.
[0450] The first speech is then output for a client to play.
While the client plays the first speech, the system may
synthesize the subsequent second sub prosodic pho-
neme sequence to generate the second speech.
[0451] For example, after the first sub prosodic pho-
neme sequence "sil mu4 #0 qian2 #1 xiao2 #0 jia3 #3 ke2
#0 yi3 #1" is obtained, the first speech "Currently, Xiaojia
may" may be synthesized based on the first sub prosodic
phoneme sequence, and the first speech may be output;
while playing the first speech on the client, the system
performs speech synthesis on the second sub prosodic
phoneme sequence: "kong4 #0 zhi4 #1 re4 #0 shui3 #0
qi4 #1 kail #0 guan1 #3".
[0452] In the text segmentation method provided by
the embodiments of the present application, by first per-
forming speech synthesis on the first speech correspond-
ing to the first sub prosodic phoneme sequence, the
subsequent second sub prosodic phoneme sequence
is synthesized while the first speech is output, which
may accelerate the feedback speed of the system after
receiving the network speech synthesis service request
and shorten the waiting time of the user.
[0453] The apparatus embodiments described above
are only illustrative, where the units described as sepa-
rate components may or may not be physically sepa-
rated, and the components displayed as units may or may
not be physical units, that is, they may be located in one
place or distributed across a plurality of network units.
Some or all modules may be selected according to actual
needs to achieve the purpose of this embodiment. Those
of ordinary skill in the art may understand and implement
without creative labor.
[0454] Through the description of the above implemen-
tation, those of ordinary skill in the art may clearly under-
stand that each implementation may be achieved
through software and necessary universal hardware plat-
forms, and of course, may also be achieved through
hardware. Based on such understanding, the above-
mentioned solutions or the parts that contribute to related
art may be reflected in the form of software products. The
computer software products may be stored in computer-
readable storage media, such as ROM/RAM, disks, CDs,
etc., including several instructions to enable a computer
device (which may be a personal computer, a server, or a
network device, etc.) to execute various embodiments or
certain parts of the embodiments.
[0455] Finally, it should be noted that: the above em-
bodiments are only used to illustrate the solution of the
present application, not to limit it; although the present
application has been described in detail with reference to
the aforementioned embodiments, those of ordinary skill
in the art should understand: they may still modify the
solutions recorded in the aforementioned embodiments,
or equivalently replace some of the features, and these

modifications or replacements do not separate the cor-
responding solutions from the scope of the solutions of
the various embodiments of the present application.
[0456] The above implementations are only intended
to illustrate the present application but not to limit it.
Although the present application has been described in
detail with reference to the embodiments, those skilled in
the art should understand that any combination, modifi-
cation, or equivalent replacement of the solution of the
present application does not deviate from the scope of
the solution of the present application, and should be
covered within the scope of the claims of the present
application.

Claims

1. A speech synthesis method comprising:

segmenting a prosodic phoneme sequence of a
target text to generate a plurality of clause se-
quences, wherein the prosodic phoneme se-
quence comprises a plurality of phonemes cor-
responding to the target text and a prosodic
identifier located between adjacent phonemes,
and each clause sequence comprises at least
one phoneme;
performing speech synthesis on a first sub pro-
sodic phoneme sequence in the plurality of
clause sequences to obtain first speech infor-
mation; and
outputting the first speech information and per-
forming speech synthesis on a second sub pro-
sodic phoneme sequence in the plurality of
clause sequences to generate second speech
information, wherein the second sub prosodic
phoneme sequence is at least one clause se-
quence located after the first sub prosodic pho-
neme sequence in the prosodic phoneme se-
quence.

2. The method of claim 1, wherein after generating the
second speech information, the method further com-
prises:
combining the second speech information and the
first speech information to generate third speech
information.

3. The method of claim 2, wherein before segmenting
the prosodic phoneme sequence of the target text,
the method further comprises:

generating a target file size of the third speech
information based on the prosodic phoneme
sequence; and
generating the second speech information com-
prises:
generating the second speech information
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based on the target file size.

4. The method of claim 3, wherein generating a target
file size of the third speech information based on the
prosodic phoneme sequence comprises:

generating a predicted file size of the third
speech information based on the prosodic pho-
neme sequence; and
correcting the predicted file size based on a
target residual value to generate the target file
size, wherein the target residual value is deter-
mined based on a sample file size and a pre-
dicted sample audio file size corresponding to a
sample text, and the sample file size is an actual
sample audio file size corresponding to the sam-
ple text.

5. The method of claim 4, further comprising obtaining
a sample audio file size, wherein obtaining the sam-
ple audio file size comprises:

extracting a feature from the target text to gen-
erate a target prosodic feature and a target
phoneme feature; and
obtaining a target file size of a target audio file
based on the target prosodic feature and the
target phoneme feature of the target text, where-
in the target audio file is generated by perform-
ing speech synthesis on the target text.

6. The method of claim 5, wherein obtaining the target
file size of the target audio file based on the target
prosodic feature and the target phoneme feature
comprises:

obtaining a first predicted file size of the target
audio file based on the target prosodic feature
and the target phoneme feature; and
summing the first predicted file size and a target
residual value to generate the target file size,
wherein the target residual value is determined
based on a sample file size and a predicted
sample audio file size corresponding to the sam-
ple text, and the sample file size is the actual
sample audio file size corresponding to the sam-
ple text.

7. The method of claim 6, wherein the target residual
value is determined by following steps:

obtaining the sample text, a sample audio file
corresponding to the sample text and the sam-
ple file size corresponding to the sample audio
file, wherein the sample audio file is generated
by performing speech synthesis on the sample
text;
extracting a feature from the sample text to

generate a sample prosodic feature and a sam-
ple phoneme feature;
obtaining a second predicted file size of the
sample audio file based on the sample prosodic
feature and the sample phoneme feature; and
determining an absolute value of a difference
between the second predicted file size and the
sample file size as the target residual value.

8. The method of claim 6, wherein obtaining the first
predicted file size of the target audio file based on the
target prosodic feature and the target phoneme fea-
ture comprises:

inputting the target prosodic feature and the
target phoneme feature into a file size prediction
model to obtain the first predicted file size output
from the file size prediction model,
wherein the file size prediction model is trained
using a sample prosodic feature and a sample
phoneme feature as a sample, and a sample file
size corresponding to the sample prosodic fea-
ture and the sample phoneme feature as a
sample label.

9. The method of claim 5, wherein after obtaining the
target file size of the target audio file, the method
further comprises:

segmenting the target text based on the target
prosodic feature and the target phoneme fea-
ture to generate a plurality of clause sequences;
perform speech synthesis on the clause se-
quenceto generate clause speech; and
outputting the clause speech and the target file
size, and splicing the clause speech to generate
the target audio file.

10. The method of any one of claims 5‑9, wherein ex-
tracting the feature from the sample text to generate
the target prosodic feature and the target phoneme
feature comprises:

converting the target text into a prosodic pho-
neme sequence, wherein the prosodic pho-
neme sequence comprises a plurality of pho-
nemes corresponding to the target text and pro-
sodic identifiers located between adjacent pho-
nemes; and
extracting a feature from the prosodic phoneme
sequence to generate the target prosodic fea-
ture and the target phoneme feature.

11. The method of claim 2, wherein combining the sec-
ond speech information and the first speech informa-
tion comprises:
combining the second speech information and the
first speech information based on a phoneme dura-
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tion corresponding to the second speech information
and a phoneme duration corresponding to the first
speech information.

12. The method of claim 11, further comprising:

performing speech synthesis on the clause se-
quence respectively to generate a plurality of
pieces of first clause speech information, where-
in the first clause speech information comprises
a first duration corresponding to each phoneme
and the prosodic identifier; and
splicing a plurality of pieces of first clause
speech information based on the first duration
and an order of segmenting the prosodic pho-
neme sequence into the clause sequence cor-
responding to the first clause speech informa-
tion, to generate target speech.

13. The method of claim 12, wherein splicing the plurality
of pieces of first clause speech information based on
the first duration and an order of segmenting the
prosodic phoneme sequence into the clause se-
quence corresponding to the first clause speech
information to generate the target speech com-
prises:

truncating speech corresponding to the target
phoneme in the first clause speech information
based on the first duration corresponding to the
target phoneme in the plurality of phonemes, to
generate second clause speech information,
and
splicing the second clause speech information
based on an order of segmenting the prosodic
phoneme sequence into the clause sequence
corresponding to the second clause speech in-
formation, to generate the target speech.

14. The method of claim 13, wherein the target phoneme
comprises at least one of a beginning-of-sentence
redundant phoneme and an end-of-sentence redun-
dant phoneme, and truncating the speech corre-
sponding to the target phoneme in the first clause
speech information based on the first duration cor-
responding to the target phoneme in the plurality of
phonemes comprises:

determining that the clause sequence corre-
sponding to the first clause speech information
is not a first clause sequence in the target text,
and truncating the speech corresponding to the
beginning-of-sentence redundant phoneme
and the speech corresponding to the end-of-
sentence redundant phoneme in the first sen-
tence phonetic information, respectively; or
determining that the clause sequence corre-
sponding to the first clause speech information

is a first clause sequence in the target text, and
truncating the speech corresponding to the end-
of-sentence redundant phoneme in the first sen-
tence speech information.

15. The method of claim 11, wherein after generating the
plurality of pieces of first clause speech information
and before splicing the plurality of pieces of first
clause speech information based on the first duration
and the order of segmenting the prosodic phoneme
sequence into the clause sequence corresponding
to the first clause speech information, the method
further comprises:
outputting the first clause speech information.

16. The method of any one of claims 12‑15, wherein
performing speech synthesis on the clause se-
quence respectively comprises:

inputting the clause sequence into a target
speech synthesis model to obtain the first clause
speech information output from the target
speech synthesis model,
wherein the target speech synthesis model is
trained using a sample prosodic phoneme se-
quence as a sample and sample clause speech
corresponding to the sample prosodic phoneme
sequence as a sample label.

17. The method of any one of claims 1‑16, wherein
before segmenting the prosodic phoneme sequence
of the target text, the method further comprises:

obtaining a to-be-synthesized text; and
determining that a size of the to-be-synthesized
text exceeds a target threshold, segmenting the
to-be-synthesized text to generate the target
text, wherein a size of the target text does not
exceed the target threshold.

18. The method of any one of claims 1‑16, wherein
segmenting the prosodic phoneme sequence of
the target text to generate a plurality of clause se-
quences comprises:

converting the target text into the prosodic pho-
neme sequence, wherein the prosodic pho-
neme sequence comprises a plurality of pho-
nemes corresponding to the target text and the
prosodic identifier located between adjacent
phonemes; and
segmenting the prosodic phoneme sequence
based on at least partial of the plurality of pro-
sodic identifiers to generate the plurality of
clause sequences.

19. The method of claim 18, wherein segmenting the
prosodic phoneme sequence based on at least par-

5

10

15

20

25

30

35

40

45

50

55



31

59 EP 4 503 017 A1 60

tial of the plurality of prosodic identifiers to generate
the plurality of clause sequences comprises:

determining a first segmentation position based
on positions of the plurality of prosodic identifiers
in the prosodic phoneme sequence; and
segmenting the prosodic phoneme sequence
based on the first segmentation position to gen-
erate the plurality of clause sequences, wherein
the clause sequence comprises the first sub
prosodic phoneme sequence and the second
sub prosodic phoneme sequence, the first sub
prosodic phoneme sequence is the prosodic
phoneme sequence located before the first seg-
mentation position in the prosodic phoneme
sequence, the second sub prosodic phoneme
sequence is the prosodic phoneme sequence
located after the first segmentation position in
the prosodic phoneme sequence, and a speech
synthesis duration corresponding to the first sub
prosodic phoneme sequence is within a target
duration.

20. The method of claim 19, wherein determining the first
segmentation position based on positions of the
plurality of prosodic identifiers in the prosodic pho-
neme sequence comprises:

determining a prosodic identifier with a largest
fine grain from the plurality of prosodic identifiers
based on a target threshold range; and
determining a position of the prosodic identifier
with the largest fine grain in the prosodic pho-
neme sequence as the first segmentation posi-
tion.

21. The method of claim 20, wherein determining the
prosodic identifier with the largest fine grain from the
plurality of prosodic identifiers based on the target
threshold range comprises:

obtaining a first articulation length of all pho-
nemes in a target sub prosodic phoneme se-
quence in the prosodic phoneme sequence,
wherein the target sub prosodic phoneme se-
quence is all prosodic phoneme sequences in
the prosodic phoneme sequence before a target
position;
determining that the first articulation length is
within the target threshold range, and determin-
ing that the prosodic identifier at the target posi-
tion corresponding to the first articulation length
appears for the first time, and determining the
target position corresponding to the first articu-
lation length as a candidate segmentation point
position to generate a plurality of candidate
segmentation point positions; and
determining the prosodic identifier with largest

fine grain from prosodic identifiers correspond-
ing to the plurality of candidate segmentation
point positions.

22. The method of claim 18, wherein segmenting the
prosodic phoneme sequence based on at least par-
tial of the plurality of prosodic identifiers to generate
the plurality of clause sequences comprises:

determining a first segmentation position based
on positions of the plurality of prosodic identifiers
in the prosodic phoneme sequence;
determining a second segmentation position
from the position of the prosodic identifier lo-
cated after the first segmentation position in the
prosodic phoneme sequence; and
segmenting the prosodic phoneme sequence
based on the first segmentation position and
the second segmentation position to generate
the first second sub prosodic phoneme se-
quence and at least two second sub prosodic
phoneme sequences, wherein the first sub pro-
sodic phoneme sequence is the prosodic pho-
neme sequence located before the first seg-
mentation position in the prosodic phoneme
sequence, the at least two second sub prosodic
phoneme sequences are the prosodic phoneme
sequence located after the first segmentation
position in the prosodic phoneme sequence,
adjacent second sub prosodic phoneme se-
quences are determined based on the second
segmentation position, and the speech synth-
esis duration corresponding to the first sub pro-
sodic phoneme sequence is within the target
duration.

23. The method of claim 18, wherein converting the
target text into the prosodic phoneme sequence
comprises:

obtaining a syllable, a prosodic word, a prosodic
phrase, an intonational phrase, and end-of-sen-
tence information of the target text; and
labeling the target text based on at least two of
the syllable, the prosodic word, the prosodic
phrase, the intonational phrase, and the end-
of-sentence information to generate the proso-
dic phoneme sequence.

24. The method of claim 23, wherein labeling the target
text based on at least two of the syllable, the prosodic
word, the prosodic phrase, the intonational phrase,
and the end-of-sentence information to generate the
prosodic phoneme sequence comprises:

converting the target text into a phoneme se-
quence;
generating the plurality of prosodic identifiers
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based on at least two of the syllable, the prosodic
word, the prosodic phrase, the intonational
phrase and the end-of-sentence information;
and
labeling the phoneme sequence based on the
plurality of prosodic identifiers to generate the
prosodic phoneme sequence.

25. The method of any one of claims 1‑24, further com-
prising:

segmenting the prosodic phoneme sequence of
the target text to generate a plurality of clause
sequences, wherein the prosodic phoneme se-
quence comprises a plurality of phonemes cor-
responding to the target text and the prosodic
identifier located between adjacent phonemes,
and each clause sequence comprises at least
one phoneme; and
determining that any one of to-be-matched
clause sequences among the plurality of clause
sequences matches a cached target clause se-
quence, obtaining a target clause speech cor-
responding to the target clause sequence from a
cache, and determining the speech correspond-
ing to the to-be-matched clause sequences as
the target clause speech.

26. The method of claim 25, further comprising:
determining that any one of the to-be-matched
clause sequences of the plurality of clause se-
quences does not match the target clause sequence,
and performing speech synthesis on the to-be-
matched clause sequence to generate the second
clause speech.

27. The method of claim 26, wherein after generating the
second clause speech, the method further com-
prises:

segmenting the second clause speech based on
the prosodic identifier to generate a plurality of
pieces of sub second clause speech; and
caching the plurality of pieces of sub second
clause speech and the sub clause sequence
corresponding to the sub second clause
speech.

28. The method of claim 26, wherein after generating the
second clause speech, the method further com-
prises:
splicing the target clause speech and the second
clause speech based on an order of segmenting the
prosodic phoneme sequence into the clause se-
quence corresponding to the target clause speech
and an order of segmenting the prosodic phoneme
sequence into the clause sequence corresponding
to the second clause speech, to generate the target

speech corresponding to the target text.

29. The method of claim 25, wherein segmenting the
prosodic phoneme sequence based on at least par-
tial of the plurality of prosodic identifiers to generate
the plurality of clause sequences comprises:

segmenting the prosodic phoneme sequence
based on a target identifier in the plurality of
prosodic identifiers to generate a plurality of
candidate sequences, wherein a speech synth-
esis duration corresponding to the candidate
sequence before a first segmentation point is
within the target duration;
combining a target candidate sequence with
adjacent candidate sequences in the plurality
of candidate sequences to generate a plurality of
clause sequences, and determining a fine grain
corresponding to the clause sequence; and
ranking the plurality of clause sequences in
descending order based on the fine grain corre-
sponding to the clause sequence.

30. The method of any one of claims 1‑29, wherein the
prosodic identifier comprises: at least one of the
identifiers used to represent the syllable, the proso-
dic word, the prosodic phrase, the intonational
phrase, and the end-of-sentence information; and
a fine grain of a prosodic identifier used to represent
the end-of-sentence information is greater than a
fine grain of a prosodic identifier used to represent
the intonational phrase, a fine grain of a prosodic
identifier used to represent the intonational phrase is
greater than a fine grain of a prosodic identifier used
to represent the prosodic phrase, a fine grain of a
prosodic identifier used to represent the prosodic
phrase is greater than a fine grain of a prosodic
identifier used to represent the prosodic word, and
a fine grain of a prosodic identifier used to represent
the prosodic word is greater than a fine grain of a
prosodic identifier used to represent the syllable.

31. The method of any one of claims 1‑30, wherein the
target prosodic feature and the target phoneme fea-
ture comprise at least one of: a length of the prosodic
phoneme sequence, a number of Chinese Pinyin in
the prosodic phoneme sequence, a number of pause
symbols in the prosodic phoneme sequence, the
number of English phonemes in the prosodic pho-
neme sequence, a number of Chinese phonemes in
the prosodic phoneme sequence, a number of Chi-
nese initials in the prosodic phoneme sequence, and
English phonemes of any category in the prosodic
phoneme sequence.

32. A speech synthesis apparatus, comprising:

a first processing module, configured to seg-
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ment the prosodic phoneme sequence of the
target text to generate a plurality of clause se-
quences, wherein the prosodic phoneme se-
quence comprises a plurality of phonemes cor-
responding to the target text and the prosodic
identifier located between adjacent phonemes,
and each clause sequence comprises at least
one phoneme;
a second processing module, configured to per-
form speech synthesis on a first sub prosodic
phoneme sequence in the plurality of clause
sequences to obtain first speech information;
and
a third processing module, configured to output
the first speech information and performing
speech synthesis on a second sub prosodic
phoneme sequence in the plurality of clause
sequences to generate second speech informa-
tion, wherein the second sub prosodic phoneme
sequence is at least one clause sequence lo-
cated after the first sub prosodic phoneme se-
quence in the prosodic phoneme sequence.

33. An electronic device, comprising:

a processor; and
a memory storing a computer program capable
of running on the processor, wherein the pro-
gram, when executed by the processor, causes
the electronic device to perform the speech
synthesis method of any one of claims 1 to 31.

34. A non-transient computer-readable storage medium
on which a computer program is stored, and the
computer program, when executed by a processor,
performs the speech synthesis method of any one of
claims 1 to 31.

35. A computer program product comprising a computer
program, wherein the computer program, when exe-
cuted by a processor, performs the speech synthesis
method of any one of claims 1 to 31.
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