METHOD, TERMINAL, APPARATUS AND
COMPUTER-READABLE STORAGE MEDIUM FOR
EXTRACTING A HEADWORD

The present invention has been filed with foreign priority for a patent
application with Patent Application No. 201710458910.8 and the title “method,
terminal and apparatus for extracting a headword ” to China Patent Office on June
16, 2017, and the whole content of the invention is cited and combined into this

patent application.

FIELD OF INVENTION

[0001] The present disclosure relates to the technology field of computer
technology, and more particularly, to a method, a terminal, an apparatus and a

computer-readable storage medium for extracting a headword.
BACKGROUND OF INVENTION

[0002] The extraction of headword, is to extract some important words from a
natural language text that can summarize the content of the text. At present, the
common methods for extracting headwords comprises TF-IDF method, TextRank
method, etc. These methods have certain versatility, but the above common
methods have the following disadvantages: the method by using the
characteristics of the text itself input by user to extract headword is very limited,
and for applications in specific fields, using the existing methods to extract
headword directly will lead to an unsatisfactory extraction result and fail to meet

the requirements for the applications.
SUMMARY OF THE INVENTION

[0003] The embodiments of the present disclosure provide a method, a terminal,

an apparatus and a computer-readable storage medium for extracting a



headword, which could fully utilize the characteristic information of the text itself
to extract the headword, improve the effect of headword extraction, and further
meet the requirements for the applications.

[0004] In one aspect, the embodiments of the present disclosure provide a method
for extracting a headword, comprising: acquiring a text information input by a
user, and the text information comprises one or more search terms; determining an
out-edge weight of each search term; calculating a linkage-matrix for the each
search term of the text information according to the out-edge weight; calculating a
priori score of the each search term according to a preset document library;
determining a random jumping vector for the search term of the text information
according to the priori score; calculating a first preliminary score of the each
search term according to the linkage-matrix and the random jumping vector;
determining a second preliminary score of the each search term according to a
preset part-of-speech configuration rule; determining a final degree score of the
each search term according to the first preliminary score and the second
preliminary score; and extracting the headword of the text information according
to the final degree score.

[0005] Further, the step of determining an out-edge weight of each search term
comprises: determining an out-edge distance of the each search term; and
determining the out-edge weight according to the out-edge distance.

[0006] Further, the step of calculating a priori score of the each search term
according to a preset document library comprises: counting a number of times that
the each search term appears in the preset document library; counting a number of
documents in which the each search term appears in the preset document library;
counting a number of characters appearing in the preset document library for the
each search term; and calculating the priori score according to the number of
times, the number of documents and the number of characters that the each search

term appears in the preset document library.



[0007] Further, the random jumping vector for the each search term of the text
information  is  calculated according to the following formula:
r=AAr.+(1—A)g; wherein, subscript t represents the t-th iteration; r, is the result
of the t-th iteration, and r.; is the result of the t-1-th iteration; A is the
linkage-matrix; A is a weighting coefficient, for adjusting the relative weight of
“jumping according to the link” and “random jumping”; g is the random jumping
vector.

[0008] Further, the step of determining a final degree score of the each search term
according to the first preliminary score and the second preliminary score
comprises: performing a weighted calculation on the first preliminary score and
the second preliminary score according to a preset weighted rule; and using a
result of the weighted calculation as the final degree score of each search term.
[0009] In another aspect, the embodiments of the present disclosure also provide a
terminal for extracting a headword, comprising: a first acquiring unit, for
acquiring a text information input by a user, and the text information comprises
one or more search terms; an out-edge weight determining unit, for determining
an out-edge weight of each search term; a linkage-matrix calculating unit, for
calculating a linkage-matrix for the each search term of the text information
according to the out-edge weight; a priori score calculating unit, for calculating a
priori score of the each search term according to a preset document library; a
random jumping vector determining unit, for determining a random jumping
vector for the each search term of the text information according to the priori
score; a first preliminary score calculating unit, for calculating a first preliminary
score of the each search term according to the linkage-matrix and the random
jumping vector; a second preliminary score determining unit, for determining a
second preliminary score of the each search term according to a preset
part-of-speech configuration rule; a final degree score determining unit, for

determining a final degree score of the each search term according to the first



preliminary score and the second preliminary score; and a headword extracting
unit, for extracting the headword of the text information according to the final
degree score.

[0010] Further, the out-edge weight determining unit comprises: an out-edge
distance determining unit, for determining an out-edge distance of the each search
term; and an out-edge weight determining subunit, for determining the
out-edge weight according to the out-edge distance.

[0011] Further, the priori score calculating unit comprises: a number of times
counting unit, for counting a number of times that the each search term appears in
the preset document library; a number of document counting unit, for counting a
number of documents in which the each search term appears in the preset
document library; a number of characters counting unit, for counting a number of
characters appearing in the preset document library for the each search term; and a
priori score calculating subunit, for calculating the priori score according to the
number of times, the number of documents and the number of characters that each
search term appears in the preset document library.

[0012] Further, the random jumping vector determining unit is specifically for
calculating the random jumping vector for the each search term of the text
information according to the formula as follow: r=AAr_;+(1-L)g; wherein,
subscript t represents the t-th iteration; r; is the result of the t-th iteration, and ry is
the result of the t-1-th iteration; A is the linkage-matrix; A is a weighting
coefficient, for adjusting the relative weight of “jumping according to the link”
and “random jumping”; g is the random jumping vector.

[0013] Further, the final degree score determining unit comprises: a weighted
calculation unit, for performing a weighted calculation on the first preliminary
score and the second preliminary score according to a preset weighted rule; and a
final degree score determining subunit, for using a result of the weighted

calculation as the final degree score of each search term.



[0014] In another aspect, the embodiments of the present disclosure also provide
an apparatus for extracting a headword, comprising: a memory and a processor;
the memory is provided for storing a program for implementation; the processor is
provided for running the program stored in the memory to perform the following
operations: acquiring a text information input by a user, and the text information
comprises one or more search terms; determining an out-edge weight of each
search term; calculating a linkage-matrix for the each search term of the text
information according to the out-edge weight; calculating a priori score of the
each search term according to a preset document library; determining a random
jumping vector for the each search term of the text information according to the
priori score; calculating a first preliminary score of the each search term according
to the linkage-matrix and the random jumping vector; determining a second
preliminary score of the each search term according to a preset part-of-speech
configuration rule; determining a final degree score of each search term according
to the first preliminary score and the second preliminary score; and extracting the
headword of the text information according to the final degree score.

[0015] Further, the operation of determining an out-edge weight of each search
term comprises: determining an out-edge distance of the each search term; and
determining the out-edge weight according to the out-edge distance.

[0016] Further, the operation of calculating a priori score of the each search term
according to a preset document library comprises: counting a number of times that
each search term appears in the preset document library; counting a number of
documents in which the each search term appears in the preset document library;
counting a number of characters appearing in the preset document library for the
each search term; and calculating the priori score according to the number of
times, the number of documents and the number of characters that the each search
term appears in the preset document library.

[0017] Further, the random jumping vector for the each search term of the text



information  is  calculated according to the following formula:
r=AAr_;+(1-A)g; wherein, subscript t represents the t-th iteration; r; is the result
of the t-th iteration, and r.; is the result of the t-1-th iteration; A is the
linkage-matrix; A is a weighting coefficient, for adjusting the relative weight of
“jumping according to the link” and “random jumping”; g is the random jumping
vector.

[0018] Further, the operation of determining a final degree score of the each
search term according to the first preliminary score and the second preliminary
score comprises: performing a weighted calculation on the first preliminary score
and the second preliminary score according to a preset weighted rule; and using a
result of the weighted calculation as the final degree score of each search term.
[0019] In another aspect, the embodiments of the present disclosure also provides
a computer-readable storage medium, wherein the computer-readable storage
medium stores one or more programs, and the one or more programs could be run
by one or more processors to implement the following steps: acquiring a text
information input by a user, and the text information comprises one or more
search terms; determining an out-edge weight of each search term; calculating a
linkage-matrix for the each search term of the text information according to the
out-edge weight; calculating a priori score of each search term according to a
preset document library; determining a random jumping vector for the each search
term of the text information according to the priori score; calculating a first
preliminary score of the each search term according to the linkage-matrix and the
random jumping vector; determining a second preliminary score of the each
search term according to a preset part-of-speech configuration rule; determining a
final degree score of the each search term according to the first preliminary score
and the second preliminary score; and extracting the headword of the text
information according to the final degree score.

[0020] Further, the step of determining an out-edge weight of each search term



comprises: determining an out-edge distance of the each search term; and
determining the out-edge weight according to the out-edge distance.

[0021] Further, the step of calculating a priori score of the each search term
according to a preset document library comprises: counting a number of times that
the each search term appears in the preset document library; counting a number of
documents in which the each search term appears in the preset document library;
counting a number of characters appearing in the preset document library for the
each search term; and calculating the priori score according to the number of
times, the number of documents and the number of characters that the each search
term appears in the preset document library.

[0022] Further, the random jumping vector for the each search term of the text
information is calculated according to the following formula: r=AAr_+(1-0)g;
[0023] wherein, subscript t represents the t-th iteration; r; is the result of the t-th
iteration, and r, is the result of the t-1-th iteration (each iteration is calculated
based on the result of the previous iteration); A is the linkage-matrix; A is
a weighting coefficient, for adjusting the relative weight of “jumping according to
the link” and “random jumping”; g is the random jumping vector.

[0024] Further, the step of determining a final degree score of the each search term
according to the first preliminary score and the second preliminary score
comprises: performing a weighted calculation on the first preliminary score and
the second preliminary score according to a preset weighted rule; and using a
result of the weighted calculation as the final degree score of the each search term.
[0025]In conclusion, the embodiments of the present disclosure may have the
following beneficial effects: the embodiments of the present disclosure acquire the
text information input by user (the text information comprises one or more search
terms), and determine an out-edge weight of each search term, and calculate a
linkage-matrix for all the search terms of the text information according to the

out-edge weights, and calculate a priori score of each search term according to a



preset document library, and determine a random jumping vector for all the search
terms of the text information according to the priori score, and calculate a first
preliminary score of each search term according to the linkage-matrix and the
random jumping vector, and determine a second preliminary score of each search
term according to a preset part-of-speech configuration rule, and determine a final
degree score of each search term according to the first preliminary score and the
second preliminary score, and extract the headword of the text information
according to the final degree scores, which could fully utilize the characteristic
information of the text itself to extract the headword, and improve the effect of
headword extraction, and also meet the extraction requirements of headword for

the applications.
BRIEF DESCRIPTION OF THE DRAWINGS

[0026]In order to more clearly describe the technical solutions of the
embodiments of the present disclosure, the accompanying drawings used in the
embodiments are briefly described below. Obviously, the drawings in the
following description are some embodiments of the present disclosure, and for
person skilled in the art, other drawings may also be obtained according to these
drawings without any creative work.

[0027]FIG. 1 is a schematic flowchart of a method for extracting a headword
according to an embodiment of the present disclosure.

[0028]FIG. 2 is another schematic flowchart of a method for extracting a
headword according to an embodiment of the present disclosure.

[0029]FIG. 3 is another schematic flowchart of a method for extracting a
headword according to an embodiment of the present disclosure.

[0030]FIG. 4 is another schematic flowchart of a method for extracting a
headword according to an embodiment of the present disclosure.

[0031]FIG. 5 is a schematic block diagram of a terminal for extracting a



headword according to an embodiment of the present disclosure.
[0032] FIG. 6 is another schematic block diagram of a terminal for extracting a
headword according to an embodiment of the present disclosure.
[0033]FIG. 7 is another schematic block diagram of a terminal for extracting a
headword according to an embodiment of the present disclosure.
[0034] FIG. 8 is another schematic block diagram of a terminal for extracting a
headword according to an embodiment of the present disclosure.
[0035]FIG. 9 is a structural schematic diagram of an apparatus for extracting a

headword according to an embodiment of the present disclosure.
DESCRIPTION OF THE EMBODIMENTS

[0036] The technical solutions of the embodiments of the present disclosure will
be clearly and completely described below with reference to the accompanying
drawings of the embodiments of the present disclosure. Obviously, the described
embodiments are some but not all of the embodiments of the present disclosure.
All other embodiments obtained by person skilled in the art based on the
embodiments of the present disclosure without creative efforts shall fall into the
protection scope of the present disclosure.

[0037] It will be understood that when used in this specification and the appended
claims, the terms "comprising™ and "including" indicate the existence of stated
features, entirety, steps, operations, elements and/or components, but do not
exclude the existence or addition of one or more other features, entirety, steps,
operations, elements, components and/or sets thereof.

[0038] It will also be understood that the terminology used in the description of
the present disclosure herein is only for the purpose of describing particular
embodiments and is not intended to limit the present disclosure. As used in the
description and the appended claims of the present disclosure, the singular forms

"a," "an,” and "the" also comprise the plural forms as well, unless the context



clearly indicates otherwise.

[0039] Please refer to FIG. 1, and FIG. 1 is a schematic flowchart of a method for
extracting a headword according to an embodiment of the present disclosure. The
method could be operated in smartphones (such as Android phones, 10S phones,
etc.), tablet computers, notebook computers, and smart devices. The method
mainly extracts the headword of the text information input by user, and the
method of the present disclosure could fully utilize the characteristic information
of the text itself to extract the headword and improve the effect of the headword
extraction, and could also meet the extraction requirements of headword for the
applications. As shown in FIG. 1, the steps of the method comprise S101~S109.
[0040]S101, acquiring text information input by a user, and the text information
comprises one or more search terms.

[0041] In the embodiment of the present disclosure, for example, a user inputs text
information to be searched into a web browser or a search engine on a terminal,
such as “excavation of ancient tomb of Lu'an”, and the web browser or the search
engine of the terminal acquires the text information input by the user in real time,
that’s the “excavation of ancient tomb of Lu'an”, and the text information
comprises a plurality of search terms, which are “Lu'an”, “ancient tomb” and
“excavation”, SO that search terms of the text information are determined
according to the text information input by the user.

[0042] S102, determining an out-edge weight of each search term.

[0043]In the prior art, for the text information input by the user in a same
specified input window, the voting weight of one search term to other search
terms is the same, and in different specified input windows, the same edges are
not added repeatedly; however, in actual applications, the search term in the same
position have different contributions to the search terms of different distances; for
a search term, the influence on other search terms that are nearer should be more

significant, and the voting right to them should be higher, and the repeated edges
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means that the two search terms connected by the edge have a high degree of
mutual influence and should not be simply ignored. Therefore, determining the
out-edge weights between search terms, could more accurately reflect the
importance degree between search terms, to increase the accuracy of extracting
the headword.

[0044] Further, as shown in FIG. 2, step S102 comprises steps S201~S202.

[0045] S201, determining an out-edge distance of each search term.

[0046] In the embodiment of the present disclosure, the out-edge distance refers to
the distance from one search term to another search term, for example, for the
search term “Lu'an”, “ancient tomb” and “excavation”, and taking “ancient tomb”
as the focus word, assuming that the size of the input window is 3, then the
out-edge distance from the search term “ancient tomb” to the search term “Lu'an”
Is 1, and the out-edge distance from the search term “ancient tomb” to the search
term “excavation” is 1, and the out-edge distance from the search term “Lu'an” to
the search term “excavation” is 2; assuming the size of the specified input window
Is 2, then an edge could be constructed for this input window, ie from “ancient
tomb” to “Lu'an” or from “ancient tomb” to “excavation”, and the out-edge
distance is both 1.

[0047]S202, determining the out-edge weight according to the out-edge distance.
[0048]In the embodiment of the present disclosure, the out-edge weight is
inversely proportional to the out-edge distance, and the shorter the out-edge
distance is, the greater the out-edge weight is, and the out-edge weight is
proportional to the out-edge frequency and the more the out-edge frequency is, the
greater the out-edge weight is, and the calculation method of the out-edge weight
may be: firstly, calculating the distance of the edge in different windows, and
calculating the weight of the edge in different windows according to the distance
of the edge in different windows, and then, summing the weights of the edge in

different windows, and taking the sum as the out-edge weight. For example, in
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the window with a window size of 3, the weight of the edge from “Ancient Tomb”
to “Lu'an” is 1.2, and in the window with a window size of 2, the weight of the
edge from “Ancient Tomb” to “Lu'an” is 1.8, and normalizing the weight of the
edge that starts from the “Ancient Tomb”, so the out-edge weight of the edge from
“Ancient Tomb” to “Lu'an” is 1.2/(1.2+1.8)=0.4, wherein, the out-edge weight of
0.4 could be expressed that it’s a probability of 0.4 to jump to the search term
“Lu'an” according to a link; in addition, the calculation method of the
out-edge weight could be set by the user, and the specific calculation method will
be not limited here.

[0049]S103, calculating a linkage-matrix for all the search terms of the text
information according to the out-edge weights.

[0050] In the embodiment of the present disclosure, the linkage-matrix is for all
the search terms of the text information, that is, the out-edge weights of the search
terms in different input windows are presented in the form of a matrix; for
example, there are m words in the text information, then the dimension of the
matrix is mxm, and the j-th column of the i-th row denotes the probability of
jumping from the i-th word to the j-th word according to the link.

[0051]S104, calculating a priori score of each search term according to a preset
document library.

[0052] In the embodiment of the present disclosure, the priori score could indicate
the importance degree of each search term in the preset document library in the
network if no text information input by user is found, wherein, if there are N
documents in the preset document library, perform word segmentation to each
document in the preset document library, and after removing the pause word,
a word segmentation result of all documents could be obtained.

[0053] Further, as shown in FIG. 3, step S104 comprises steps S301~ S304.
[0054]S301, counting a number of times that each search term appears in the

preset document library.
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[0055] In the embodiment of the present disclosure, the number of times that each
search term appears in the entire preset document library is counted according to
the word segmentation result of the preset document library in the network, and
the number of times is recorded as freg;.

[0056] S302, counting a number of documents in which each search term appears
in the preset document library.

[0057] In the embodiment of the present disclosure, the number of documents
in which each search term appears in the present document library is counted
according to the word segmentation result of the preset document library in the
network, and the number of documents is recorded as docfreq;.

[0058] S303, counting a number of characters appearing in the preset document
library for each search term.

[0059] In the embodiment of the present disclosure, the number of characters
appearing in the preset document library for each search term is counted
according to the word segmentation result of the preset document library in the
network, and the number of characters is recorded as charlen;.

[0060]S304, calculating the priori score according to the number of times that
each search term appears in the preset document library, the number of documents
and the number of characters.

[0061] In the embodiment of the present disclosure, the priori score is calculated
according to the number of times that each search term appears in the preset
document library, the number of documents and the number of characters, and

could be calculated according to the following formula 3.

[0062] The formula 3 is: prior; = log(freq;) X % X log(charlen; + 1)

[0063] Wherein, prior; denotes the priori score of the search term i; freq; denotes
the number of times that the search term i appears in the entire preset document

library; docfreq; denotes the number of documents in which the search term i
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appears in the preset document library; charlen; denotes the number of characters
appearing in the preset document library for the search term i; N denotes the total
number of documents in the preset document library.

[0064] S105, determining a random jumping vector for all the search terms of the
text information according to the priori scores.

[0065] In the embodiment of the present disclosure, the random jumping vector
for all the search terms of the text information is determined according to the
priori scores according to the following formula 4, and the formula 4 is:
r=AAr_;+(1—A)g, wherein, subscript t represents the t-th iteration; ry is the result
of the t-th iteration, and ry is the result of the t-1-th iteration (each iteration is
calculated based on the result of the previous iteration); A is the linkage-matrix; A
Is a weighting coefficient, for adjusting the relative weight of “jumping according
to the link” and “random jumping”; g is the random jumping vector.

[0066] S106, calculating a first preliminary score of each search term according to
the linkage-matrix and the random jumping vector.

[0067]S107, determining a second preliminary score of each search term
according to a preset part-of-speech configuration rule.

[0068] In the embodiment of the present disclosure, generally, the search terms
could be classified into nouns, verbs, adjectives and other part-of-speech. In
practical applications, it’s highly likely for the search term with part-of-speech to
be a headword; therefore, it is necessary to assign different scores to search
terms with different part-of-speech; For example, the search term “ancient tomb”
1s a noun, the search term “Lu'an” is a noun, and the search term “excavation” is a
verb, and a score of a noun could be preset to be 10 and a score of a verb could be
preset to be 5, so the corresponding second preliminary score may be determined
according to the search terms with different parts-of-speech. Specifically, the
scores of the search terms with different part-of-speech may be set by the user,

and the specific score assignment method is not limited herein, and the user may
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configure corresponding scores of part-of-speech according to a specific
application scenario.

[0069] S108, determining a final degree score of each search term according to the
first preliminary score and the second preliminary score.

[0070] Further, as shown in FIG. 4, step S108 comprises steps S401~S402.
[0071]S401, performing a weighted calculation on the first preliminary score and
the second preliminary score according to a preset weighted rule.

[0072] S402, using a result of the weighted calculation as the final degree score of
each search term.

[0073]S109, Extracting the headword of the text information according to the
final degree scores.

[0074]In conclusion, the embodiments of the present disclosure acquire text
information input by the user (the text information comprises one or more search
terms), and determine an out-edge weight of each search term, and calculate a
linkage-matrix for all the search terms of the text information according to the
out-edge weights, and calculate a priori score of each search term according to a
preset document library, and determine a random jumping vector for all the search
terms of the text information according to the priori scores, and calculate a first
preliminary score of each search term according to the linkage-matrix and the
random jumping vector, and determine a second preliminary score of each search
term according to a preset part-of-speech configuration rule, and determine a final
degree score of each search term according to the first preliminary score and the
second preliminary score, and extract the headword of the text information
according to the final degree scores, which could fully utilize the characteristic
information of the text itself to extract the headword, and improve the effect of the
headword extraction, and also meet the extraction requirements of the headword
for the applications.

[0075] Person skilled in the art could understand that all or part of the processes in
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the method of the above embodiments could be implemented by a computer
program to instruct related hardware, and the program could be stored in a
computer-readable storage medium. When being executed, the program may
comprise the flow of the methods of the above embodiments. Wherein, the storage
medium may be a magnetic disk, an optical disk, a Read-Only Memory
(Read-Only Memory, ROM) and so on.

[0076] Please refer to FIG. 5, corresponding to the above method for extracting a
headword, the embodiment of the present disclosure also provides a terminal for
extracting a headword, and the terminal 100 comprises: a first acquiring unit 101,
an out-edge weight determining unit 102, a linkage-matrix calculating unit 103, a
priori score calculating unit 104, a random jumping vector determining unit 105, a
first preliminary score calculating unit 106, a second preliminary score
determining unit 107, a final degree score determining unit 108, and a headword
extracting unit 109.

[0077] The first acquiring unit 101 is configured to acquire text information input
by a user, and the text information comprises one or more search terms. In the
embodiment of the present disclosure, for example, a user inputs text information
to be searched into a web browser or a search engine on a terminal, such as
“excavation of ancient tomb of Lu'an”, and the web browser or the search engine
of the terminal acquires the text information input by the user in real time, that’s
the “excavation of ancient tomb of Lu'an”, and the text information comprises a
plurality of search terms, which are “Lu'an”, “ancient tomb” and “excavation”, so
that search terms of the text information are determined according to the text
information input by the user.

[0078] The out-edge weight determining unit 102 is configured to determine the
out-edge weight of each search term. In the prior art, for the text information input
by the user in a same specified input window, the voting weight of one search

term to other search terms is the same, and in different specified input windows,
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the same edges are not added repeatedly; however, in actual applications, the
search term in the same position have different contributions to the search terms
of different distances; for a search term, the influence on other search terms that
are nearer should be more significant, and the voting right to them should be
higher, and the repeated edges means that the two search terms connected by the
edge have a high degree of mutual influence and should not be simply ignored.
Therefore, determining the out-edge weights between search terms, could more
accurately reflect the importance degree between search terms, to increase the
accuracy of extracting the headword.

[0079] The linkage-matrix calculating unit 103 is configured to calculate a
linkage-matrix for all the search terms of the text information according to the
out-edge weights. In the embodiment of the present disclosure, the linkage-matrix
Is for all the search terms of the text information, that is, the out-edge weights of
the search terms in different input windows are presented in the form of a matrix;
for example, there are m words in the text information, then the dimension of the
matrix is mxm, and the j-th column of the i-th row denotes the probability of
jumping from the i-th word to the j-th word according to the link.

[0080] The priori score calculating unit 104 is configured to calculate a priori
score of each search term according to a preset document library. In the
embodiment of the present disclosure, the priori score could indicate the
importance degree of each search term in the preset document library in the
network if no text information input by user is found, wherein, if there are N
documents in the preset document library, perform word segmentation to each
document in the preset document library, and after removing the pause word,
a word segmentation result of all documents could be obtained.

[0081] The random jumping vector determining unit 105 is configured to
determine a random jumping vector for all the search terms of the text information

according to the priori scores. In the embodiment of the present disclosure, the
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random jumping vector for all the search terms of the text information is
determined according to the priori scores according to the following formula 4,
and the formula 4 is: r=AAr_+(1-L)g, wherein, subscript t represents the t-th
iteration; r; is the result of the t-th iteration, and r.; is the result of the t-1-th
iteration (each iteration is calculated based on the result of the previous iteration);
A is the linkage-matrix; A is a weighting coefficient, for adjusting the
relative weight of “jumping according to the link” and “random jumping”; g is the
random jumping vector.

[0082] The first preliminary score calculating unit 106 is configured to calculate a
first preliminary score of each search term according to the linkage-matrix and the
random jumping vector.

[0083] The second preliminary score determining unit 107 is configured to
determine a second preliminary score of each search term according to a preset
part-of-speech configuration rule. In the embodiment of the present disclosure,
generally, the search terms could be classified into nouns, verbs, adjectives and
other part-of-speech. In practical applications, it’s highly likely for the search
term with part-of-speech to be a headword; therefore, it is necessary to assign
different scores to search terms with different part-of-speech; For example, the
search term “ancient tomb” is a noun, the search term “Lu'an” is a noun, and the
search term “excavation” is a verb, and a score of a noun could be preset to be 10
and a score of a verb could be preset to be 5, so the corresponding second
preliminary score may be determined according to the search terms with different
parts-of-speech. Specifically, the scores of the search terms with different
part-of-speech may be set by the user, and the specific score assignment method is
not limited herein, and the user may configure corresponding scores of
part-of-speech according to a specific application scenario.

[0084] The final degree score determining unit 108 is configured to determine a

final degree score of each search term according to the first preliminary score and
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the second preliminary score.

[0085] The headword extracting unit 109 is configured to extract the headword of
the text information according to the final degree scores.

[0086] As shown in FIG. 6, the out-edge weight determining unit 102 comprises:
[0087] An out-edge distance determining unit 1021 is configured to determine an
out-edge distance of each search term. In the embodiment of the present
disclosure, the out-edge distance refers to the distance from one search term to
another search term, for example, for the search term “Lu'an”, “ancient tomb” and
“excavation”, and taking “ancient tomb” as the focus word, assuming that the size
of the input window is 3, then the out-edge distance from the search term “ancient
tomb” to the search term “Lu'an” is 1, and the out-edge distance from the search
term “ancient tomb” to the search term “excavation” is 1, and the out-edge
distance from the search term “Lu'an” to the search term “excavation” is 2;
assuming the size of the specified input window is 2, then an edge could be
constructed for this input window, ie from “ancient tomb” to “Lu'an” or from
“ancient tomb” to “excavation”, and the out-edge distance is both 1.

[0088] An out-edge weight determining subunit 1022 is configured to determine
the out-edge weight according to the out-edge distance. In the embodiment of the
present disclosure, the out-edge weight is inversely proportional to the out-edge
distance, and the shorter the out-edge distance is, the greater the out-edge weight
is, and the out-edge weight is proportional to the out-edge frequency and the more
the out-edge frequency is, the greater the out-edge weight is, and the calculation
method of the out-edge weight may be: firstly, calculating the distance of the edge
in different windows, and calculating the weight of the edge in different windows
according to the distance of the edge in different windows, and then, summing
the weights of the edge in different windows, and taking the sum as the
out-edge weight. For example, in the window with a window size of 3, the weight

of the edge from “Ancient Tomb” to “Lu'an” is 1.2, and in the window with
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a window size of 2, the weight of the edge from “Ancient Tomb” to “Lu'an” is 1.8,
and normalizing the weight of the edge that starts from the “Ancient Tomb”, SO
the out-edge weight of the edge from “Ancient Tomb” to “Lu'an” is
1.2/(1.2+1.8)=0.4, wherein, the out-edge weight of 0.4 could be expressed that it’s
a probability of 0.4 to jump to the search term “Lu'an” according to a link; in
addition, the calculation method of the out-edge weight could be set by the user,
and the specific calculation method will be not limited here.

[0089] As shown in FIG. 7, the priori score calculating unit 104 comprises:
[0090] A number of times counting unit 1041 is configured to count the number of
times that each search term appears in the preset document library. In the
embodiment of the present disclosure, the number of times that each search term
appears in the entire preset document library is counted according to the word
segmentation result of the preset document library in the network, and the number
of times is recorded as freq;.

[0091] A number of document counting unit 1042 is configured to count the
number of documents in which each search term appears in the preset document
library. In the embodiment of the present disclosure, the number of documents
in which each search term appears in the present document library is counted
according to the word segmentation result of the preset document library in the
network, and the number of documents is recorded as docfreq;.

[0092] A number of characters counting unit 1043 is configured to count the
number of characters appearing in the preset document library for each search
term. In the embodiment of the present disclosure, the number of characters
appearing in the preset document library for each search term is counted
according to the word segmentation result of the preset document library in the
network, and the number of characters is recorded as charlen;.

[0093] A priori score calculating subunit 1044 is configured to calculate the priori

score according to the number of times that each search term appears in the preset
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document library, the number of documents, and the number of characters. In the
embodiment of the present disclosure, the priori score is calculated according to
the number of times that each search term appears in the preset document library,
the number of documents and the number of characters, and could be calculated

according to the following formula 3.

docfreq;
N

[0094] The formula 3 is: prior; = log(freq;) X X log(charlen; + 1)

[0095] Wherein, prior; denotes the priori score of the search term i; freq; denotes
the number of times that the search term i appears in the entire preset document
library; docfreq; denotes the number of documents in which the search term i
appears in the preset document library; charlen; denotes the number of characters
appearing in the preset document library for the search term i; N denotes the total
number of documents in the preset document library.

[0096] As shown in FIG.8, the final degree score determining unit 108 comprises:
[0097] A weighted calculation unit 1081, is configured to perform a weighted
calculation on the first preliminary score and the second preliminary score
according to a preset weighted rule.

[0098] A final degree score determining subunit 1082, is configured to use a result
of the weighted calculation as the final degree score of each search term.

[0099] About the implementation of hardware, as described above, the first
acquiring unit 101, the out-edge weight determining unit 102, the linkage-matrix
calculating unit 103, the priori score calculating unit 104, the random jumping
vector determining unit 105, the first preliminary score calculating unit 106, the
second preliminary score determining unit 107, the final degree score determining
unit 108, the headword extracting unit 109 and the like, may be embedded in or
independent of a data processing device in the form of hardware, or may be stored
in a memory of a data processing device in the form of software so that the

processor could call and perform the operations corresponding to the above units.
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The processor could be a central processing unit (CPU), a microprocessor, a
microcontroller, or the like.

[00100] FIG. 9 is a structural schematic diagram of an apparatus for extracting
a headword according to the present disclosure. As shown in FIG. 9, the apparatus
200 may comprise: an input device 201, an output device 202, a transceiver device
203, a memory 204, and a processor 205, wherein:

[00101] the input device 201 is configured to receive an input data of an
external access control apparatus. In a specific implementation, the input device
201 according to the embodiment of the present disclosure may comprise a
keyboard, a mouse, a photoelectric input device, an audio input device, a touching
input device, a scanner, and the like.

[00102] The output device 202 is configured to output the output data for the
access control apparatus. In a specific implementation, the output device 202
according to the embodiment of the present disclosure may comprise a display, a
loudspeaker, a printer, and the like.

[00103] The transceiver device 203 is configured to send data to other
apparatuses or receive data from other apparatuses through communication links.
In a specific implementation, the transceiver device 203 according to the
embodiment of the present disclosure may comprise a transceiver device such as a
radio frequency antenna.

[00104] The memory 204 is configured to store a program for implementation.
The memory 204 according to the embodiment of the present disclosure may be a
memory of system, such as non-volatile memory (such as ROM, flash memory,
etc.). In a specific implementation, the memory 204 of the embodiment of the
present disclosure may also be an external memory outside of the system, such as
a magnetic disk, an optical disk, a magnetic tape, and the like.

[00105] The processor 205 is configured to run the program stored in the

memory 204 and perform the following operations: acquiring text information

22



input by a user, and the text information comprises one or more search terms;
determining an out-edge weight of each search term; calculating a linkage-matrix
for all the search terms of the text information according to the out-edge weights;
calculating a priori score of each search term according to a preset document
library; determining a random jumping vector for all the search terms of the text
information according to the priori scores; calculating a first preliminary score of
each search term according to the linkage-matrix and the random jumping vector;
determining a second preliminary score of each search term according to a preset
part-of-speech configuration rule; determining a final degree score of each search
term according to the first preliminary score and the second preliminary score;
and extracting the headword of the text information according to the final degree
Scores.

[00106]  Further, the operation of determining an out-edge weight of each
search term comprises: determining an out-edge distance of each search term; and
determining the out-edge weight according to the out-edge distance.

[00107]  Further, the operation of calculating a priori score of each search term
according to a preset document library comprises: counting a number of times that
each search term appears in the preset document library; counting a number of
documents in which each search term appears in the preset document library;
counting a number of characters appearing in the preset document library for each
search term; and calculating the priori score according to the number of times that
each search term appears in the preset document library, the number of documents
and the number of characters.

[00108]  Further, the random jumping vector for all the search terms of the text
information is  calculated according to the following formula:
r=AAr_;+(1-A)g, wherein, subscript t represents the t-th iteration; r, is the result
of the t-th iteration, and ry is the result of the t-1-th iteration (each iteration is

calculated based on the result of the previous iteration); A is the linkage-matrix; A
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Is a weighting coefficient, for adjusting the relative weight of “jumping according
to the link” and “random jumping”; g is the random jumping vector.

[00109] Further, the operation of determining a final degree score of each
search term according to the first preliminary score and the second preliminary
score comprises: performing a weighted calculation on the first preliminary score
and the second preliminary score according to a preset weighted rule; and using a
result of the weighted calculation as the final degree score of each search term.
[00110] Person skilled in the art could understand that the embodiment of the
apparatus for extracting the headword shown in FIG. 9 does not constitute a
limitation to the specific configuration of the apparatus for extracting the
headword. In other embodiments, the apparatus for extracting the headword may
comprise more or less components than that shown in FIG, or combine some
components, or different arrangement of components. For example, in some
embodiments, the apparatus for extracting the headword may only comprise a
memory and a processor. In such an embodiment, the structures and functions of
the memory and the processor are the same as those in the embodiment shown in
FIG. 9, and details are not described herein again.

[00111] The present disclosure provides a computer-readable storage medium.
The computer-readable storage medium stores one or more programs, and the one
or more programs may be run by one or more processors to implement the
following steps: acquiring text information input by a user, and the text
information comprises one or more search terms; determining an out-edge weight
of each search term; calculating a linkage-matrix for all the search terms of the
text information according to the out-edge weights; calculating a priori score of
each search term according to a preset document library; determining a random
jumping vector for all the search terms of the text information according to the
priori scores; calculating a first preliminary score of each search term according to

the linkage-matrix and the random jumping vector; determining a second
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preliminary score of each search term according to a preset part-of-speech
configuration rule; determining a final degree score of each search term according
to the first preliminary score and the second preliminary score; and extracting the
headword of the text information according to the final degree scores.

[00112] The computer-readable storage medium is run by the processor, so that
the one or more processors further perform the following steps: the step of
determining an out-edge weight of each search term comprises: determining an
out-edge distance of each search term; and determining the out-edge weight
according to the out-edge distance.

[00113] The computer-readable storage medium is run by the processor, so that
the one or more processors further perform the following steps: the step of
calculating a priori score of each search term according to a preset document
library comprises: counting a number of times that each search term appears in the
preset document library; counting a number of documents in which each search
term appears in the preset document library; counting a number of characters
appearing in the preset document library for each search term; and calculating the
priori score according to the number of times that each search term appears in the
preset document library, the number of documents and the number of characters.
[00114]  The computer-readable storage medium is run by the processor, so that
the one or more processors further perform the following steps: the random
jumping vector for all the search terms of the text information is calculated
according to the following formula: r=AAr_;+(1-A)g, wherein, subscript t
represents the t-th iteration; r, is the result of the t-th iteration, and ry; is the result
of the t-1-th iteration (each iteration is calculated based on the result of the
previous iteration); A is the linkage-matrix; A is a weighting coefficient, for
adjusting the relative weight of “jumping according to the link” and “random
jumping”; g is the random jumping vector.

[00115] The computer-readable storage medium is run by the processor, so that
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the one or more processors further perform the following steps: the step of
determining a final degree score of each search term according to the first
preliminary score and the second preliminary score comprises: performing
a weighted calculation on the first preliminary score and the second preliminary
score according to a preset weighted rule; and using a result of the weighted
calculation as the final degree score of each search term.

[00116] The foregoing storage medium of the present disclosure may be
non-volatile storage medium, such as various mediums that could store program
codes, such as a magnetic disk, an optical disk, a Read-Only Memory (Read-Only
Memory, ROM).

[00117] The units of all embodiments of the present disclosure may be
implemented by a general integrated circuit such as a CPU (Central Processing
Unit, CPU) or an ASIC (Application Specific Integrated Circuit, ASIC).

[00118] The steps of the embodiments of the present disclosure may be
adjusted in sequence, combined, and deleted according to actual needs.

[00119] The units of the embodiments of the present disclosure could be
combined, divided, and deleted according to actual needs.

[00120] The foregoing descriptions are merely embodiments of the present
disclosure, but the protection scope of the present disclosure is not limited thereto.
Any person skilled in the art could easily conceive various equivalent
modifications or substitutions within the technical scope disclosed by the present
disclosure, and these modifications or substitutions should be comprised in the
protection scope of the present disclosure. Therefore, the protection scope of the

present disclosure shall be subject to the protection scope of the claims.
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What is claimed is:
1. A method for extracting a headword, comprising:

acquiring a text information input by a user, and the text information comprises

one or more search terms;
determining an out-edge weight of each search term;

calculating a linkage-matrix for the each search term of the text information

according to the out-edge weight;

calculating a priori score of the each search term according to a preset document

library;

determining a random jumping vector for the each search term of the text

information according to the priori score;

calculating a first preliminary score of the each search term according to the

linkage-matrix and the random jumping vector;

determining a second preliminary score of the each search term according to a

preset part-of-speech configuration rule;

determining a final degree score of the each search term according to the first

preliminary score and the second preliminary score;

extracting the headword of the text information according to the final degree

Score.

2. The method according to claim 1, wherein the step of determining an

out-edge weight of each search term comprises:

determining an out-edge distance of the each search term;
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determining the out-edge weight according to the out-edge distance.

3. The method according to claim 1, wherein the step of calculating a priori score

of the each search term according to a preset document library comprises:

counting a number of times that the each search term appears in the preset

document library;

counting a number of documents in which the each search term appears in the

preset document library;

counting a number of characters appearing in the preset document library for the

each search term;

calculating the priori score according to the number of times, the number of
documents and the number of characters that the each search term appears in the

preset document library.

4. The method according to claim 1, wherein the random jumping vector for the
each search term of the text information is calculated according to the following
formula:

r=AAr - H(1-0)g;

wherein, subscript t represents the t-th iteration; r; is the result of the t-th
iteration, and ry4 is the result of the t-1-th iteration; A is the linkage-matrix; A is
a weighting coefficient, for adjusting the relative weight of “jumping according

to the link” and “random jumping”; g is the random jumping vector.

5. The method according to claim 1, wherein the step of determining a final degree
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score of the each search term according to the first preliminary score and the

second preliminary score comprises:

performing a weighted calculation on the first preliminary score and the second

preliminary score according to a preset weighted rule;

using a result of the weighted calculation as the final degree score of each search
term.

A terminal for extracting a headword, comprising:

a first acquiring unit, for acquiring a text information input by a user, and the

text information comprises one or more search terms;

an out-edge weight determining unit, for determining an out-edge weight of each

search term;

a linkage-matrix calculating unit, for calculating a linkage-matrix for the each

search term of the text information according to the out-edge weight;

a priori score calculating unit, for calculating a priori score of the each search

term according to a preset document library;

a random jumping vector determining unit, for determining a random jumping
vector for the each search term of the text information according to the priori

SCore,

a first preliminary score calculating unit, for calculating a first preliminary score
of the each search term according to the linkage-matrix and the random jumping

vector;

a second preliminary score determining unit, for determining a second
preliminary score of the each search term according to a preset part-of-speech

configuration rule;
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a final degree score determining unit, for determining a final degree score of the
each search term according to the first preliminary score and the second

preliminary score;

a headword extracting unit, for extracting the headword of the text information

according to the final degree score.

The terminal according to claim 6, wherein the out-edge weight determining unit

comprises:

an out-edge distance determining unit, for determining an out-edge distance of

the each search term;

an out-edge weight determining subunit, for determining the out-edge weight

according to the out-edge distance.

The terminal according to claim 6, wherein the priori score calculating unit

comprises:

a number of times counting unit, for counting a number of times that the each

search term appears in the preset document library;

a number of document counting unit, for counting a number of documents

in which the each search term appears in the preset document library;

a number of characters counting unit, for counting a number of characters

appearing in the preset document library for the each search term;

a priori score calculating subunit, for calculating the priori score according to
the number of times, the number of documents and the number of characters that

each search term appears in the preset document library.
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9.

10.

11.

The terminal according to claim 6, wherein the random jumping vector
determining unit is specifically for calculating the random jumping vector for
the each search term of the text information according to the formula as follow:

r=AAr_+(1-1)g;

wherein, subscript t represents the t-th iteration; r; is the result of the t-th
iteration, and ry4 is the result of the t-1-th iteration; A is the linkage-matrix; A is
a weighting coefficient, for adjusting the relative weight of “jumping according

to the link” and “random jumping”; g is the random jumping vector.

The terminal according to claim 6, wherein the final degree score determining

unit comprises:

a weighted calculation unit, for performing a weighted calculation on the first
preliminary score and the second preliminary score according to a

preset weighted rule;

a final degree score determining subunit, for using a result of the weighted

calculation as the final degree score of each search term.

An apparatus for extracting a headword, comprising: a memory and a processor;
the memory, for storing a program for implementation;

the processor, for running the program stored in the memory to perform the

following operations:

acquiring a text information input by a user, and the text information comprises

one or more search terms;
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12.

13.

determining an out-edge weight of each search term;

calculating a linkage-matrix for the each search term of the text information

according to the out-edge weight;

calculating a priori score of the each search term according to a preset document

library;

determining a random jumping vector for the each search term of the text

information according to the priori score;

calculating a first preliminary score of the each search term according to the

linkage-matrix and the random jumping vector;

determining a second preliminary score of the each search term according to a

preset part-of-speech configuration rule;

determining a final degree score of the each search term according to the first

preliminary score and the second preliminary score;

extracting the headword of the text information according to the final degree

Score.

The apparatus according to claim 11, wherein the operation of determining an

out-edge weight of each search term comprises:
determining an out-edge distance of the each search term;

determining the out-edge weight according to the out-edge distance.

The apparatus according to claim 11, wherein the operation of calculating a
priori score of the each search term according to a preset document library

comprises:
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14.

15.

counting a number of times that the each search term appears in the preset

document library;

counting a number of documents in which the each search term appears in the

preset document library;

counting a number of characters appearing in the preset document library for the

each search term;

calculating the priori score according to the number of times, the number of
documents and the number of characters that the each search term appears in the

preset document library.

The apparatus according to claim 11, wherein the random jumping vector for the
each search term of the text information is calculated according to the following

formula:
rtz}LArt_1+( 1 _}L)g,

wherein, subscript t represents the t-th iteration; r, is the result of the t-th
iteration, and ry, is the result of the t-1-th iteration; A is the linkage-matrix; A is
a weighting coefficient, for adjusting the relative weight of “jumping according

to the link” and “random jumping”; g is the random jumping vector.

The apparatus according to claim 11, wherein the operation of determining a
final degree score of the each search term according to the first preliminary

score and the second preliminary score comprises:

performing a weighted calculation on the first preliminary score and the second

preliminary score according to a preset weighted rule;

using a result of the weighted calculation as the final degree score of each search
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16.

17.

term.

A computer-readable storage medium, wherein the computer-readable storage
medium stores one or more programs, and the one or more programs could be

run by one or more processors to implement the following steps:

acquiring a text information input by a user, and the text information comprises

one or more search terms;
determining an out-edge weight of each search term;

calculating a linkage-matrix for the each search term of the text information

according to the out-edge weight;

calculating a priori score of the each search term according to a preset document

library;

determining a random jumping vector for the each search terms of the text

information according to the priori scores;

calculating a first preliminary score of the each search term according to the

linkage-matrix and the random jumping vector;

determining a second preliminary score of the each search term according to a

preset part-of-speech configuration rule;

determining a final degree score of the each search term according to the first

preliminary score and the second preliminary score;

extracting the headword of the text information according to the final degree

Score.

The computer-readable storage medium according to claim 16, wherein the step
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18.

19.

of determining an out-edge weight of each search term comprises:
determining an out-edge distance of the each search term;

determining the out-edge weight according to the out-edge distance.

The computer-readable storage medium according to claim 16, wherein the step
of calculating a priori score of the each search term according to a preset

document library comprises:

counting a number of times that the each search term appears in the preset

document library;

counting a number of documents in which the each search term appears in the

preset document library;

counting a number of characters appearing in the preset document library for the

each search term;

calculating the priori score according to the number of times, the number of
documents and the number of characters that each search term appears in the

preset document library.

The computer-readable storage medium according to claim 16, wherein the
random jumping vector for the each search term of the text information is
calculated according to the following formula:

rt:)LArt_ 1 +( 1 _}\4) g f

wherein, subscript t represents the t-th iteration; r, is the result of the t-th
iteration, and ry, is the result of the t-1-th iteration (each iteration is calculated

based on the result of the previous iteration); A is the linkage-matrix; A is
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20.

a weighting coefficient, for adjusting the relative weight of “jumping according

to the link” and “random jumping”; g is the random jumping vector.

The computer-readable storage medium according to claim 16, wherein the step
of determining a final degree score of the each search term according to the first

preliminary score and the second preliminary score comprises:

performing a weighted calculation on the first preliminary score and the second

preliminary score according to a preset weighted rule;

using a result of the weighted calculation as the final degree score of the each

search term.
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