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TOPIC ALARM METHOD, DEVICE, COMPUTER APPARATUS, AND STORAGE
MEDIUM

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority benefit of Chinese Patent Application No.
2017102256853, titled “METHOD AND APPARATUS FOR TOPIC EARLY WARNING” and
filed on April 7, 2017, the contents of which are incorporated by reference herein in their

entirety for all purposes.

TECHNICAL FIELD

[0002] The present invention relates generally to the field of computer processing, and more
particularly, to a method, an apparatus, a computer equipment and a storage medium for topic

early warning.

BACKGROUND

[0003] with the development of social media, social websites, online communities and
microblogs have gradually become an indispensable part of people’s lives, and are also the main
channels for information dissemination in modern age. At the same time, social media is also an
important way for spreading public opinions. It may provide scientific information support for
decision makers by monitoring a social medium topic and performing early warning. The
traditional monitoring and early warning of social medium topics is to analyze the acquired
historical data and then perform label grading to the different topics. Since the topic update
speed is very fast, the results merely obtained from the analysis of historical data are not

accurate enough obviously. Moreover, the traditional topic monitoring is to monitor all topics
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without considering users’ personalized needs.

SUMMARY

[0004] According to various embodiments of the present application, a method, an apparatus, a
computer equipment and a storage medium for topic early warning are provided.

[0005] A method for topic early warning includes: acquiring a self-defined keyword;
calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity; selecting a target keyword from the extended keywords according to a type of the
extended keywords and similarity between the extended keywords and the self-defined keyword,
and adding the target keyword to a target keyword list; performing real-time monitoring
according to the target keyword in the target keyword list; and performing topic early warning
when it is monitored that the number of topics corresponding to the target keyword reaches a
preset threshold.

[0006] An apparatus for topic early warning includes: a self-defined keyword acquiring
module, configured to acquire a self-defined keyword; an extended keyword acquiring module,
configured to calculate similarity between the self-defined keyword and each word in a corpus,
and acquire extended keywords related to the self-defined keyword from the corpus according to
the similarity; a target keyword selecting module, configured to select a target keyword from the
extended keywords according to a type of the extended keywords and similarity between the
extended keywords and the self-defined keyword, and add the target keyword to a target
keyword list; a monitoring module, configured to perform real-time monitoring according to the
target keyword in the target keyword list; and an early warning module, configured to perform
topic early warning when it is monitored that the number of topics corresponding to the target
keyword reaches a preset threshold.

[0007] A computer equipment includes a memory, a processor and a computer-readable
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instruction stored on the memory. When the computer-readable instruction is executed by the
processor, the processor is caused to execute following steps: acquiring a self-defined keyword;
calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity; selecting a target keyword from the extended keywords according to a type of the
extended keywords and similarity between the extended keywords and the self-defined keyword,
and adding the target keyword to a target keyword list; performing real-time monitoring
according to the target keyword in the target keyword list; and performing topic early warning
when it is monitored that the number of topics corresponding to the target keyword reaches a
preset threshold.

[0008] One or more non-volatile computer-readable storage  medium(s)  with
computer-readable instructions stored thereon, when the computer-readable storage medium is
executed by one or more processors, the one or more processors are caused to execute the
following steps: calculating similarity between the self-defined keyword and each word in a
corpus, and acquiring extended keywords related to the self-defined keyword from the corpus
according to the similarity; selecting a target keyword from the extended keywords according to
a type of the extended keywords and similarity between the extended keywords and the
self-defined keyword, and adding the target keyword to a target keyword list; performing
real-time monitoring according to the target keyword in the target keyword list; and performing
topic early warning when it is monitored that the number of topics corresponding to the target
keyword reaches a preset threshold.

[0009] The details of one or more embodiments of the subject matter described in the present
invention are set forth in the accompanying drawings and the description below. Other features,
objectives, and advantages of the present invention will become apparent from the description,

the drawings, and the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] To illustrate the technical solutions in the embodiments of the present invention or in
the prior art more clearly, the accompanying drawings for describing the embodiments or the
prior art are introduced briefly in the following. Apparently, the accompanying drawings in the
following description are only some embodiments of the present invention, and persons of
ordinary skill in the art can derive other drawings from the accompanying drawings without
creative efforts.

[0011] FIG. 1 is a block diagram illustrating internal structure of a terminal according to one
embodiment.

[0012] FIG. 2 is a block diagram illustrating internal structure of a server according to one
embodiment.

[0013] FIG. 3 is a flow diagram illustrating a method for topic early warning according to one
embodiment.

[0014] FIG. 4 is a flow diagram illustrating a method for selecting a target keyword from
extended keywords according to a type of the extended keywords and similarity between the
extended keywords and a self-defined keyword according to one embodiment.

[0015] FIG. 5 is a flow diagram illustrating a method for topic early warning according to
another embodiment.

[0016] FIG. 6 is a flow diagram illustrating a method for calculating similarity between a
self-defined keyword and each word in a corpus, and acquiring extended keywords from the
corpus according to the similarity according to one embodiment.

[0017] FIG. 7 is a block diagram illustrating structure of an apparatus for topic early warning
according to one embodiment.

[0018] FIG. 8 is a block diagram illustrating structure of a target keyword selecting module
according to one embodiment.

[0019] FIG. 9 is a block diagram illustrating structure of an apparatus for topic early warning
4
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according to one embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] In order to make the objectives, technical solutions, and advantages of the present
invention more clear to understand, the following further describes the present invention in
detail with reference to the accompanying drawings and embodiments. It should be appreciated
that the specific embodiments described herein are only used to explain the present invention
and are not used to limit the present invention.

[0021] As shown in FIG. 1, in one embodiment, the internal structure of a terminal 102 is
shown in FIG. 1. The terminal 102 includes a processor connected via a system bus, a
non-volatile storage medium, an internal memory, a network interface, a display screen, and an
input apparatus. The processor of the terminal 102 is used to provide computing and control
capabilities to support the operation of the entire terminal 102. The non-volatile storage medium
stores operating systems and computer-readable instructions, and the computer-readable
instructions are executable by the processor to implement a method for topic early warning that
is applicable to the terminal 102. The internal memory in the terminal 102 provides an
environment for an operation of the operating system and the computer-readable instructions in
the non-volatile storage medium. The network interface is used to connect to the network for
communication. The display screen of the terminal 102 may be a liquid crystal display screen or
an electronic ink display or the like. The input apparatus may be a touch layer covered on the
display screen, a button, a trackball or a touchpad provided on a housing of the electronic device,
or an external keyboard, an external touchpad or an external mouse or the like. The terminal 102
may be a tablet, a laptop, a desktop computer or the like. Those skilled in the art may understand
that the structure shown in FIG. 1 is merely a block diagram of a part of the structure related to
the solution of the present application, and does not constitute the limitation on the terminal to

which the solution of the present application is applied. A particular terminal may include more
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or fewer components than the one shown in the drawings, or some components may be
combined or have different component arrangements.

[0022] As shown in FIG. 2, in one embodiment, the internal structure of a server 104 is shown
in FIG. 2. The server 104 includes a processor connected via a system bus, a non-volatile storage
medium, an internal memory and a network interface. The processor of the server 104 is used to
provide computing and control capabilities to support the operation of the entire server 104. The
non-volatile storage medium stores operating systems and computer-readable instructions. The
computer-readable instructions are executable by the processor to implement a method for topic
early warning applicable to the server 104. The internal memory of the server 104 provides an
environment for an operation of the operating system and the computer-readable instructions in
the non-volatile storage medium. The network interface of the server is used to communicate
with an external server and the terminal through a network connection. Those skilled in the art
may understand that the structure shown in FIG. 2 is merely a block diagram of a part of the
structure related to the solution of the present application, and does not constitute the limitation
on the server to which the solution of the present application is applied. A particular server may
include more or fewer components than the one shown in the drawings, or some components
may be combined or have different component arrangements.

[0023] As shown in FIG. 3, in one embodiment, a method for topic early warning is provided.
The method may be applied to a computer equipment. The computer equipment may be a
terminal or a server, and the method specifically includes the following steps: Step 302, acquire
a self-defined keyword.

[0024] In the present embodiment, the self-defined keyword refers to a keyword given by the
user that meets the user’s monitoring needs. In order to satisfy the user’s personalized
monitoring needs, the settings of the keyword for monitoring is set according to the user
self-defined keyword. In the age of big data, the social media information is complex with
various subjects, and different users have different topics of concern, in which the topic refers to

the subject of a discussion. Since different people concerns different subjects, by using the
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self-defined keyword, it not only brings the friendly user interaction, but also realizes
personalization and diversification of the user’s monitoring needs.

[0025] Step 304, calculate similarity between the self-defined keyword and each word in a
corpus, and acquire extended keywords related to the self-defined keyword from the corpus
according to the similarity.

[0026] In the present embodiment, since the self-defined keyword given by the user is often
incomplete and not comprehensive, it is necessary to make certain extensions to the self-defined
keyword. Acquiring the extended keywords related to the self-defined keyword helps to ensure
that the topic that the user needs to monitor is more comprehensive and complete, and thus the
integrity and diversity of the monitoring result are ensured. By calculating the similarity
between the self-defined keyword and each word in the corpus, the words with high similarity
with the self-defined keyword are selected from the corpus as the extended keywords. The
greater the similarity, the closer the semantics of the word to the self-defined keyword is. There
are many ways to calculate the similarity between words. For example, the similarity between
words may be calculated by using the synonym word forest, and the Pearson Correlation
Coefficient may also be used to calculate the similarity between words. The calculation method
of the word similarity is not limited here.

[0027] In one embodiment, the calculation of the similarity is obtained by calculating
similarity between word vectors. Firstly, a word vector corresponding to the self-defined
keyword is calculated by using the word2vec model. The word2vec is an efficient tool for
characterizing a word as a real-valued vector. With the use of the idea of deep learning, the
processing of text content can be simplified to vector operations in a k-dimensional vector space
through training, and the similarity in the vector space can be used to represent the semantic
similarity of the text. Specifically, the self-defined keyword is used as an input of the word2vec
model, and the word vector representation of the self-defined keyword is output. After the word
vector representation of the self-defined keyword is acquired, the extended keywords of the

self-defined keyword are selected from the corpus by calculating the similarity between the
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word vectors. In order to acquire the extended keywords related to the self-defined keyword
more quickly, the words in the corpus may all be stored in the form of word vectors. In one
embodiment, the Pearson Correlation Coefficient is used to calculate the similarity between
word vectors. Assuming that the vector of the self-defined keyword is represented as
W = (w,W,,---,w.), and the vector of any one of the words in the corpus is represented as

X = (X, %,,-++, X,), the similarity s(W, X) between them is:

N2 WX~ D WX
\/Z—l Wi i=1Wi)2'\/nZi=1 _(Z %)

sW, X) =

wherein n represents the n-th word vector feature of the word vector, and i represents the i-th
word vector feature of the word vector. The extended keywords related to the self-defined
keyword are selected by calculating the similarity between the self-defined keyword and each
word in the corpus. Specifically, the similarity may be ranked in a descending order, and the top
k words having the highest similarity are selected as the extended keywords of the self-defined
keyword. Extending the self-defined keywords makes the keyword more diverse, and the
comparison between the topic monitoring results and the similar keywords is ensured, which
contributes to provide decision makers with richer information.

[0028] Step 306: select a target keyword from the extended keywords according to a type of
the extended keywords and similarity between the extended keywords and the self-defined
keyword, and add the target keyword to a target keyword list.

[0029] In the present embodiment, if all of the extended keywords obtained in step 204 are
monitored, the information will be confusing and disorderly. Therefore, in order to ensure the
clarity of the information, it is necessary to further select the acquired extended keywords. There
are various methods for selecting a target keyword from the extended keywords according to a
type of the extended keywords and the similarity between the extended keywords and the
self-defined keyword. In one embodiment, firstly, all the extended keywords that have been

acquired are classified. Then, the top h extended keywords having the highest similarity with the
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self-defined keyword are selected from each type as the target keyword, and h is a positive
integer greater than 0. The target keywords selected from each type are aggregated, and the
target keyword list for monitoring is generated. In another embodiment, firstly, the types
corresponding to all extended words are obtained, and then the keywords of the same type are
grouped in a group. The number of the extended words corresponding to each type of extended
keywords is acquired. According to the type with the smallest number of extended words,
assumed that the number of the extended words corresponding to the type with the smallest
number of extended words is X, and X extended keywords are also selected as target keywords
from each of the other types, and the X extended keywords is selected from each of the other
types according to the similarity. The top X extended keywords having the highest similarity are
selected from each of the other types of the extended keywords as the target keywords, and the
target keywords are added to a target keyword list.

[0030] Step 308: perform real-time monitoring according to the target keyword in the target
keyword list.

[0031] In the present embodiment, after the target keyword list is determined, real-time
monitoring is performed according to the target keyword in the target keyword list. Since the
social media data is being produced all the time, and the data is produced rapidly and in a
large-scale, thereby a huge network data stream is formed. In order to better monitor the topic, a
timing management framework based on a sliding window may be used. The main idea of the
timing management framework based on the sliding window is that for each target keyword in
the target monitoring list, the topic data stream is managed in a form of sliding window, and
each target keyword maintains a cache of a certain size. Every time a time slice (to monitor in
real time, the time slice is usually set as a very small slice, such as 5 minutes) passes, the data
window is slid, and then the data in the cache is processed.

[0032] Step 310: perform topic early warning when it is monitored that the number of topics
corresponding to the target keyword reaches a preset threshold.

[0033] In the present embodiment, a good monitoring requires an early warning necessarily,
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and the topic early warning is performed by monitoring whether the topic amount corresponding
to the target keyword reaches the preset threshold. Early warning may be considered in two
aspects. Firstly, monitor the number of topics within a preset time slice and perform the early
warning. Since the time slice is a short time, it is possible to perform the early warning for a
sudden event within a short period of time by monitoring the topic in the short period of time.
Secondly, perform early warning for the topics within a period. Since the occurrence of events
or the trend of public sentiment is not necessarily sharp in many cases, investigating hot topics
during a period of time can help decision makers to discover the rise of events or the gradual
development of public sentiments. Specifically, two kinds of evaluation strategies may be used
to perform real-time early warning for the keywords. One is to use the heat of the topic to
perform early warning. A critical threshold of the heat is determined empirically by analyzing a
large number of the heat trends of the keywords and life cycles thereof. When the occurrence
frequency of the target keyword in the sliding window is greater than the critical threshold of the
heat, an early warning response is performed. The other one is to use an emotional polarity ratio
to perform the early warning. Emotional polarity analysis is performed to the social network text
related to the target keyword list that is monitored. The emotional polarity mainly includes three
aspects, i.e. positive, neutral and negative. The early warning is performed when the ratio of the
negative emotion to the topic amount corresponding to all of the target keywords is greater than
the emotion polarity threshold. This method of topic early warning can be applied in many fields,
especially in the financial field. The application of financial products is taken as an example to
illustrate the benefits of the topic early warning. Firstly, the Internet and the financial industry
are closely related. The financial products may avoid a lot of losses according to the monitoring
of Internet data. Secondly, financial related keywords are relatively regular and relatively fixed.
Through monitoring topics related to financial products and performing early warning, rapid
response can be achieved without losing accuracy.

[0034] In the present embodiment, the extended keywords related to the user self-defined

keyword are acquired by acquiring the user self-defined keyword and then extending the
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self-defined keyword in the corpus according to the similarity. Then the target keywords that are
finally used for monitoring are selected according to the type of the extended keywords and the
similarity. Real-time monitoring is then performed on the social media according to the target
keyword. When it is monitored that the number of topics of the target keyword reaches the
preset threshold, the topic early warning is performed. This method can not only perform
monitoring to the topic in real time, but also can perform monitoring purposely based on user
self-defined keywords, which meets the needs of the user’s personalized monitoring and early
warning. Through extending and selecting the self-defined keyword that the user wants to
monitor, the monitoring diversity and comprehensiveness are ensured.

[0035] As shown in FIG. 4, in one embodiment, the step of selecting a target keyword from the
extended keywords in accordance with a type of the extended keywords and similarity between
the extended keywords and the self-defined keyword, and adding the target keyword to a target
keyword list includes: Step 306A: classify the extended keywords according to a preset type.
[0036] In the present embodiment, in order to make the monitoring that is based on the
self-defined keyword more comprehensive and balanced, firstly, it is necessary to classify the
extended keywords in accordance with a preset type. For example, the extended keywords are
classified into three types in accordance with “brand”, “product”, and “competitive product”. In
this way, it is convenient for monitoring the same number of the target keywords selected from
each type subsequently, which is conducive to ensuring the monitoring information is clear,
comprehensive and balanced.

[0037] Step 306B: select from each type of extended keywords the top h extended keywords
having the highest similarity with the self-defined keyword as the target keywords, and h is a
positive integer greater than 0.

[0038] In the present embodiment, after the extended keywords are classified in accordance
with the preset type, the top h extended keywords having the highest similarity with the
self-defined keywords are selected from each type of extended keywords as the target keywords

by using the crowd-sourcing strategy. For example, the top 5 words having the highest similarity
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with the self-defined keyword are selected from each type, and finally, the target keywords
selected from each type are aggregated.

[0039] Step 306C: aggregate the target keyword selected from each type, and generate the
target keyword list for monitoring.

[0040] In the present embodiment, after the top h extended keywords having the highest
similarity with the self-defined keyword are selected from each type of extended keywords as
the target keyword, aggregate the target keywords selected from each type, and put them in a
same list, and the target keyword list is generated. In this way, it is convenient to perform
real-time monitoring according to the target keyword in the target keyword list subsequently.
For example, if the extended keywords are classify into three types in accordance with “brand”,
“product”, and “competitive product”, and 5 target words are selected from each type, then a
total of 15 target keywords would be selected for monitoring. Through classifying the extended
keywords and selecting the target keywords for each type, the monitoring content would be
more clear and comprehensive, and the result would not be biased.

[0041] As shown in FIG. 5, in one embodiment, a method for topic early warning is provided.
The method includes: Step 502: acquire a self-defined keyword.

[0042] Step 504: calculate a word vector corresponding to the self-defined keyword.

[0043] Step 506: calculate similarity between the word vector of the self-defined keyword and
the word vector of each word in a corpus, and acquire extended keywords related to the
self-defined keyword from the corpus according to the similarity between the word vectors.
[0044] sStep 508: select a target keyword from the extended keywords according to a type of
the extended keywords and similarity between the extended keywords and the self-defined
keyword, and add the target keyword to a target keyword list.

[0045] Step 510: perform real-time monitoring according to the target keyword in the target
keyword list.

[0046] Step 512: perform topic early warning when it is monitored that the number of topics

corresponding to the target keyword reaches a preset threshold.
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[0047] In the present embodiment, after acquiring the self-defined keyword, in order to
calculate the similarity between word vectors subsequently, firstly, it is necessary to calculate a
word vector corresponding to the self-defined keyword. Through using the self-defined keyword
as an input of the word2vec model, the word vector corresponding to the self-defined keyword
is generated and is output. In order to monitor more comprehensively, it is necessary to extend
the self-defined keyword, that is, to find out related word expressions similar to the semantics of
the self-defined keyword. The extended keywords related to the self-defined keyword are
acquired by calculating the similarity between the self-defined keyword and each word in the in
the corpus. The higher the similarity, the closer the semantic between extended keyword and
self-defined keyword is. Specifically, the similarity between the word vector of the self-defined
keyword and the word vector of each word in the corpus may be calculated by using the Pearson
Correlation Coefficient method. The top K (for example, set K=50) words having the highest
similarity with the self-defined keyword are selected from the corpus as the extended keywords.
If all of the extended keywords that are selected are monitored, the information will be
redundant and disorderly. In order to solve this problem, it is necessary to further select the
extended keywords that are selected. The extended keywords are further selected based on the
crowd-sourcing strategy. Firstly, the selected extended keywords are classified. For example, the
extended keywords that are selected are classified into three types in accordance with “brand”,
“product”, and “competition”. After being classified, the top h extended keywords having the
highest similarity with the self-defined keyword are selected from each type of extended
keywords as the target keyword according to the similarity between each extended keyword and
the self-defined keyword calculated before. Then, the target keywords selected from each type
are aggregated, and are put in a same list, that is, the target keywords are added to the target
keyword list. After that, monitoring is performed according to the target keyword list, and the
corresponding early warning is performed. Through extending the user self-defined keyword,
the method ensures the monitoring diversity and comprehensiveness. Combing the crowd

sourcing technology to further select the extended keywords ensures that the monitoring result
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would not be biased.

[0048] As shown in FIG. 6, in one embodiment, calculating similarity between the self-defined
keyword and each word in a corpus, and acquiring extended keywords related to the self-defined
keyword from the corpus according to the similarity includes: step 304A: calculate the similarity
between the self-defined keyword and each word in the corpus by using the Pearson Correlation

Coefficient method.

[0049] In the present embodiment, in order to extend the self-defined keyword and find out the
extended keywords with similar semantic to the self-defined keyword, the similarity between
the self-defined keyword and each word in the corpus is calculated by using the Pearson
Correlation Coefficient method. The greater the similarity, the more similar the semantic is.
Specifically, firstly, acquire the word vector representation of the self-defined keyword, and the
word vector representation of the self-defined keyword may be calculated by using the
word2vec method. Then calculate the similarity between the word vector of the self-defined
keyword and the word vector of each word in a corpus. In order to calculate the similarity
between the self-defined keyword and the words in the corpus more quickly, the words in the
corpus may exist in the form of word vectors. Assuming that the word vector of the self-defined

W = (W, W,, -, W,)

keyword is represented as , and the word vector of any one of the words in

the corpus is represented as X = (Xl’xz""’xn), the similarity S(W,X) between them is:
n n n
Iﬁ]Z:i:lWiXi —2uia W Zi:lxi
n 2 n 2 n 2 n 2
\/nZi—l\Ni _(Zizlvvi) '\/nZi—l %; _(Zizlxi) .

sW, X) =

[0050] Step 304B: acquire the top K words having the highest similarity with the self-defined
keyword as the extended keywords of the self-defined keyword, and K is a positive integer
greater than 0.

[0051] In the present embodiment, obviously, it is impractical to extend the self-defined
keyword indefinitely, so it is necessary to select words with a high similarity from the corpus as

the extended keywords. Specifically, the top K words having the highest similarity with the
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self-defined keyword are selected as an expansion of the self-defined keyword by using the
greedy strategy. the set of the extended keywords are set as ES(W), and
ESW)={X|s(W, X)>s(W, X,)}. Among them, W represents the self-defined keyword, and
X, represents a word with a K-th similarity with the self-defined keyword. For example, it may
be set that K=50, that is, the top 50 words having the highest similarity with the self-defined
keyword are selected as the set of extended keywords for the self-defined keyword.

[0052] In one embodiment, the step of performing real-time monitoring according to the target
keyword in the target keyword list includes: performing real-time monitoring for each target
keyword in the target keyword list in a form of a sliding window.

[0053] In the present embodiment, since the data of social media is being produced all the time,
and the data is produced rapidly and in a large scale, in order to achieve the real-time monitoring
of the topic, it is necessary to solve how to perform real-time monitoring of the topic in the data
stream environment. In the present embodiment, real-time monitoring of each target keyword in
the target keyword column is performed by using a form based on a sliding window. That is, the
topic data stream is managed in the form of the sliding window. Each target keyword maintains
a buffer of a certain size. Every time a time slice passes, the data window is slid, and then the
data in the cache is processed, so that real-time monitoring for each target keyword is realized.
[0054] As shown in FIG. 7, in one embodiment, an apparatus 700 for topic early warning is
provided. The apparatus includes: a self-defined keyword acquiring module 702, configured to
acquire a self-defined keyword; an extended keyword acquiring module 704, configured to
calculate similarity between the self-defined keyword and each word in a corpus, and acquire
extended keywords related to the self-defined keyword from the corpus according to the
similarity; a target keyword selecting module 706, configured to select a target keyword from
the extended keywords according to a type of the extended keywords and similarity between the
extended keywords and the self-defined keyword, and add the target keyword to a target
keyword list; a monitoring module 708, configured to perform real-time monitoring according

to the target keyword in the target keyword list; and an early warning module 710, configured to
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perform topic early warning when it is monitored that the number of topics corresponding to the
target keyword reaches a preset threshold.

[0055] As shown in FIG. 8, in one embodiment, the target keyword selecting module 706
includes: a classifying module 706A, configured to classify the extended keywords in
accordance with a preset type; a selecting module 706B, configured to select top h extended
keywords having the highest similarity with the self-defined keyword from each type of
extended keywords as the target keyword, and h is a positive integer greater than 0; an
aggregating module 706C, configured to aggregate the target keyword selected from each type,
and generate the target keyword list for monitoring.

[0056] As shown in FIG. 9, in one embodiment, an apparatus 900 for topic early warning is
provided. In addition to the above modules 702-710, the apparatus 900 further includes: a
calculating module 703, configured to calculate a word vector corresponding to the self-defined
keyword.

[0057] The extended keyword acquiring module 704 is further configured to calculate
similarity between the word vector of the self-defined keyword and word vectors of each word
in the corpus, and acquire the extended keywords related to the self-defined keyword from the
corpus according to the similarity between the word vectors.

[0058] In one embodiment, the extended keyword acquiring module is further configured to
calculate the similarity between the self-defined keyword and each word in the corpus by using
the Pearson Correlation Coefficient method, and acquire the top K words having the highest
similarity with the self-defined keyword as the extended keywords of the self-defined keyword,
wherein K is a positive integer greater than 0.

[0059] In one embodiment, the early warning module is further configured to perform
real-time monitoring for each target keyword in the target keyword list in a form of a sliding
window.

[0060] Each module in the apparatus for topic early warning mentioned above may be

implemented in full or in part by software, hardware, and a combination thereof. Among them,
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the network interface may be an Ethernet card or a wireless network card. Each of the above
modules may be embedded in or independent of the processor in the server in a form of
hardware, or may be stored in the memory in the server in a form of software, so that the
processor calls the modules to perform the operations corresponding to the above modules. The
processor may be a central processing unit (CPU), a microprocessor, a microcontroller or the
like.

[0061] A person skilled in the art should understand that all or part of the process for
implementing the methods of the above embodiments can be completed by a computer program
instructing a related hardware. The computer program may be stored in a computer-readable
storage medium. The computer program may include the processes in the embodiments of the
various methods when it is being executed. The foregoing storage medium may be a
non-volatile storage medium such as a magnetic disk, an optical disk, a read-only memory
(ROM), or a random access memory (RAM) or the like.

[0062] The technical features of the above-described embodiments may be combined
arbitrarily. To make the description concise, all the possible combinations of the technical
features in the above embodiments are not described. However, as long as there is no
contradiction in the combination of these technical features, it should be considered as the scope
of the present specification.

[0063] The foregoing implementations are merely specific embodiments of the present
invention, and are not intended to limit the protection scope of the present invention. It should
be noted that any modifications, equivalent alternations and improvements that are made within
the spirit and scope of the invention should be included in the protection scope of the invention.
Therefore, the protection scope of the present invention shall be subject to the protection scope

of the claims.
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What is claimed is:

1. A method for topic early warning, comprising:

acquiring a self-defined keyword;

calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity;

selecting a target keyword from the extended keywords according to a type of the extended
keywords and similarity between the extended keywords and the self-defined keyword, and
adding the target keyword to a target keyword list;

performing real-time monitoring according to the target keyword in the target keyword list; and
performing topic early warning when it is monitored that the number of topics corresponding to

the target keyword reaches a preset threshold.

2. The method of claim 1, wherein the selecting a target keyword from the extended keywords
according to a type of the extended keywords and similarity between the extended keywords and
the self-defined keyword, and adding the target keyword to a target keyword list comprises:
classifying the extended keywords in accordance with a preset type;

selecting, from each type of extended keywords, top h extended keywords having the highest
similarity with the self-defined keyword as the target keywords, wherein h is a positive integer
greater than 0;

aggregating the target keywords selected from each type, and generating the target keyword list

for monitoring.

3. The method of claim 1, wherein after the acquiring a self-defined keyword, the method
further comprises:
calculating a word vector corresponding to the self-defined keyword,;

wherein the calculating similarity between the self-defined keyword and each word in a corpus,
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and acquiring extended keywords related to the self-defined keyword from the corpus according
to the similarity comprises:

calculating similarity between the word vector of the self-defined keyword and a word vector of
each word in the corpus;

acquiring the extended keywords related to the self-defined keyword from the corpus according

to the similarity between the word vectors.

4. The method of claim 1, wherein the calculating similarity between the self-defined keyword
and each word in a corpus, and acquiring extended keywords related to the self-defined keyword
from the corpus according to the similarity comprises:

calculating the similarity between the self-defined keyword and each word in the corpus by
using the Pearson Correlation Coefficient method,;

acquiring top K words having the highest similarity with the self-defined keyword as the

extended keywords of the self-defined keyword, wherein K is a positive integer greater than 0.

5. The method of claim 1, wherein the performing real-time monitoring according to the target
keyword in the target keyword list comprises:
performing real-time monitoring for each target keyword in the target keyword list in a form of a

sliding window.

6. An apparatus for topic early warning, comprising:

a self-defined keyword acquiring module, configured to acquire a self-defined keyword;

an extended keyword acquiring module, configured to calculate similarity between the
self-defined keyword and each word in a corpus, and acquire extended keywords related to the
self-defined keyword from the corpus according to the similarity;

a target keyword selecting module, configured to select a target keyword from the extended

keywords according to a type of the extended keywords and similarity between the extended
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keywords and the self-defined keyword, and add the target keyword to a target keyword list;

a monitoring module, configured to perform real-time monitoring according to the target
keyword in the target keyword list; and

an early warning module, configured to perform topic early warning when it is monitored that

the number of topics corresponding to the target keyword reaches a preset threshold.

7. The apparatus of claim 6, wherein the target keyword selecting module comprises:

a classifying module, configured to classify the extended keywords in accordance with a preset
type;

a selecting module, configured to select, from each type of extended keywords, top h extended
keywords having the highest similarity with the self-defined keyword as the target keyword,
wherein h is a positive integer greater than O;

an aggregating module, configured to aggregate the target keyword selected from each type, and

generate the target keyword list for monitoring.

8. The apparatus of claim 6, wherein the apparatus further comprises:

a calculating module, configured to calculate a word vector corresponding to the self-defined
keyword; and

the extended keyword acquiring module is further configured to calculate similarity between the
word vector of the self-defined keyword and a word vector of each word in the corpus, and
acquire the extended keywords related to the self-defined keyword from the corpus according to

the similarity between the word vectors.

9. The apparatus of claim 6, wherein the extended keyword acquiring module is further
configured to calculate the similarity between the self-defined keyword and each word in the
corpus by using the Pearson Correlation Coefficient method, and acquire top K words having

the highest similarity with the self-defined keyword as the extended keywords of the
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self-defined keyword, wherein K is a positive integer greater than 0.

10. The apparatus of claim 6, wherein the early warning module is further configured to perform
real-time monitoring for each target keyword in the target keyword list in a form of a sliding

window.

11. A computer equipment, comprising a memory and a processor, the memory storing
computer-readable instructions, the computer-readable instructions being executed by the
processor to cause the processor to execute following steps:

acquiring a self-defined keyword;

calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity;

selecting a target keyword from the extended keywords according to a type of the extended
keywords and similarity between the extended keywords and the self-defined keyword, and
adding the target keyword to a target keyword list;

performing real-time monitoring according to the target keyword in the target keyword list; and
performing topic early warning when it is monitored that the number of topics corresponding to

the target keyword reaches a preset threshold.

12. The computer equipment of claim 11, wherein the step of selecting a target keyword from
the extended keywords according to a type of the extended keywords and similarity between the
extended keywords and the self-defined keyword, and adding the target keyword to a target
keyword list, which is executed by the processor, comprises:

classifying the extended keywords in accordance with a preset type;

selecting top h extended keywords having the highest similarity with the self-defined keyword

from each type of extended keywords as the target keyword, wherein h is a positive integer
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greater than 0;
aggregating the target keyword selected from each type, and generating the target keyword list

for monitoring.

13. The computer equipment of claim 11, wherein after the step of acquiring a self-defined
keyword, the processor is further configured to execute following steps:

calculating a word vector corresponding to the self-defined keyword;

wherein calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity comprises:

calculating similarity between the word vector of the self-defined keyword and a word vector of
each word in the corpus;

acquiring the extended keywords related to the self-defined keyword from the corpus according

to the similarity between the word vectors.

14. The computer equipment of claim 11, wherein the step of calculating similarity between the
self-defined keyword and each word in a corpus, and acquiring extended keywords related to the
self-defined keyword from the corpus according to the similarity, which is executed by the
processor, comprises:

calculating the similarity between the self-defined keyword and each word in the corpus by
using the Pearson Correlation Coefficient method,;

acquiring top K words having the highest similarity with the self-defined keyword as the

extended keywords of the self-defined keyword, wherein K is a positive integer greater than 0.

15. The computer equipment of claim 11, wherein the step of performing real-time monitoring
according to the target keyword in the target keyword list, which is executed by the processor,

comprises: performing real-time monitoring for each target keyword in the target keyword list in
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a form of a sliding window.

16. One or more non-volatile readable storage medium(s) storing computer-readable instructions
which, when executed by one or more processors, cause the one or more processors to perform
the following steps:

acquiring a self-defined keyword;

calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity;

selecting a target keyword from the extended keywords according to a type of the extended
keywords and similarity between the extended keywords and the self-defined keyword, and
adding the target keyword to a target keyword list;

performing real-time monitoring according to the target keyword in the target keyword list; and
performing topic early warning when it is monitored that the number of topics corresponding to

the target keyword reaches a preset threshold.

17. The non-volatile readable storage medium of claim 16, wherein the step of selecting a target
keyword from the extended keywords according to a type of the extended keywords and
similarity between the extended keywords and the self-defined keyword, and adding the target
keyword to a target keyword list, which is executed by the processor, comprises:

classifying the extended keywords in accordance with a preset type;

selecting, from each type of extended keywords, top h extended keywords having the highest
similarity with the self-defined keyword as the target keyword, wherein h is a positive integer
greater than 0;

aggregating the target keyword selected from each type, and generating the target keyword list

for monitoring.
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18. The non-volatile readable storage medium of claim 16, wherein after the step of acquiring a
self-defined keyword, the processor is further configured to execute following steps:

calculating a word vector corresponding to the self-defined keyword;

wherein calculating similarity between the self-defined keyword and each word in a corpus, and
acquiring extended keywords related to the self-defined keyword from the corpus according to
the similarity comprises:

calculating similarity between the word vector of the self-defined keyword and a word vector of
each word in the corpus;

acquiring the extended keywords related to the self-defined keyword from the corpus according

to the similarity between the word vectors.

19. The non-volatile readable storage medium of claim 16, wherein the step of calculating
similarity between the self-defined keyword and each word in a corpus, and acquiring extended
keywords related to the self-defined keyword from the corpus according to the similarity, which
is executed by the processor, comprises:

calculating the similarity between the self-defined keyword and each word in the corpus by
using the Pearson Correlation Coefficient method,;

acquiring top K words having the highest similarity with the self-defined keyword as the

extended keywords of the self-defined keyword, wherein K is a positive integer greater than 0.

20. The non-volatile readable storage medium of claim 16, wherein the step of performing
real-time monitoring according to the target keyword in the target keyword list, which is
executed by the processor, comprises: performing real-time monitoring for each target keyword

in the target keyword list in a form of a sliding window.
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