
Method and Apparatus for Clustering Data Stream 

Technical Field  

The specification relates to the field of data processing technologies, particularly to a 

method and an apparatus for clustering a data stream. 

	

5 	Background Art 

With the development and popularization of the Internet, various network-based 

activities are constantly generating data. The constantly generated data forms data streams. 

Finding meaningful patterns or rules from a data stream as soon as possible and providing 

near-real-time support for business decision-making and business process control become 

	

10 	important ways to utilize the data. 

As a common data mining method, clustering is widely used in user classification, text 

analysis, and other applications. Clustering divides a data set (also referred to as a point set, 

where each point of which is a data record) into multiple categories according to inherent 

similarities among the data records, so that the similarity of points in one category is 

	

15 	relatively large, while the similarity of points in different categories is relatively small. 

In the prior art, a method for clustering a data stream is as follows: a segment of data is 

extracted from a data stream generated by a system according to a rule (such as a tapering 

time window, a sliding window, etc.). A data set formed by the segment of data is clustered 

by some clustering algorithm. Then a next segment of data is extracted according to the same 

	

20 	rule, and the same clustering algorithm is used to cluster a data set formed by the next 

segment of data. Since each segment of data reflects a business situation in a different period, 

and the business situation tends to change temporarily, the clustering results obtained by 

clustering all data segments will greatly change accordingly, resulting in severe jitters of the 

clustering results. Therefore, the business carried out according to the clustering results tends 

	

25 	to jump, which affects the stability and effect of the business. 

Summary  

In light of the above, the specification provides a method for clustering a data stream. 

The data stream comprises a plurality of data partitions having a temporal relationship. The 

method comprises: 

	

30 	 acquiring N resulting models of preceding data partitions prior to a current data 

partition, wherein N is a natural number not less than 2, each of the resulting models is 

generated according to a clustering result of a corresponding preceding data partition, and 

each of the resulting models comprises one or more representative parameters in different 

categories; 
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determining a starting model of the current data partition according to the N resulting 

models, wherein one or more representative parameters in different categories in the starting 

model are determined based on representative parameters of the same category in the N 

resulting models; and 

	

5 	 clustering data records in the current data partition by using the starting model. 

The specification further provides an apparatus for clustering a data stream. The data 

stream comprises a plurality of data partitions having a temporal relationship. The apparatus 

comprises: 

a preceding result model acquiring unit for acquiring N resulting models of preceding 

	

10 	data partitions prior to a current data partition, wherein N is a natural number not less than 2, 

each of the resulting models is generated according to a clustering result of a corresponding 

preceding data partition, and each of the resulting models comprises one or more 

representative parameters in different categories; 

a starting model generating unit for determining a starting model of the current data 

	

15 	partition according to the N resulting models, wherein one or more representative parameters 

in different categories in the starting model are determined based on representative 

parameters of the same category in the N resulting models; and 

a preceding partition clustering unit for clustering data records in the current data 

partition by using the starting model. 

	

20 	 According to the above technical solution, in the embodiments of the specification, the 

starting model of the current data partition in a data stream is determined according to the 

resulting models of at least two preceding data partitions prior to the current data partition, 

and the category in the starting model is used as a starting point to cluster the current data 

partition, so that the historical data of the preceding data partition can affect the clustering of 

	

25 	the current data partition. The technical solution of the specification enables a clustering 

result of a current data partition to have both long-term efficacy and timeliness, thus 

preventing severe jitters of the clustering result, and improving the stability of a business 

associated with the data stream while providing support to timeliness of the business. 

Brief Description of the Drawings  

	

30 	 FIG. l is a flow chart of a method for clustering a data stream according to some 

embodiments of the specification. 

FIG. 2 is a schematic diagram of three manners of extracting data partitions in a data 

stream according to some embodiments of the specification. 

FIG. 3 is a flow chart of an application example for clustering data partitions according 
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to some embodiments of the specification. 

FIG. 4 is a hardware structure diagram of a device for clustering a data stream 

according to some embodiments of the specification. 

FIG. 5 is a logical structure diagram of an apparatus for clustering a data stream 

	

5 	according to some embodiments of the specification. 

Detailed Description  

In a clustering analysis, the division in different categories formed by a point set in a 

clustering process can correspond to a clustering model, including an initial value of a 

category division when some clustering algorithms are started, a category division during an 

	

10 	iterative process of the clustering algorithms, and a category division as a clustering result. 

The abstract representation in different categories is recorded in a clustering model. The 

abstract representation of the category is determined by all the points belonging to the 

category. The abstract expression of the category is used in a clustering algorithm to calculate 

a degree of similarity between the points and the categories and/or a degree of similarity 

	

15 	among the categories, thereby determining an attribution relationship between the points and 

the categories and a division relationship between the categories. 

The abstract representation of the category is constructed by two parts: a representation 

form and a representative parameter. The representation form of the category is determined 

by the clustering algorithm used. For example, in the GMM (Gaussian Mixture Model) 

	

20 	clustering algorithm, the representation form of a category is a type of Gaussian distribution. 

The representation form of a category in the k-means clustering algorithm is the central point 

of the category. Since all the categories in a clustering model use the same representation, and 

the difference among the categories is in that they have different representative parameters; 

therefore, the representative parameter in different categories can uniquely identify a 

	

25 	category. Similarly, the representative parameter also determines the degree of similarity 

between the points in the point set and the category to which the representative parameter 

belongs, and the degree of similarity between the category to which the representative 

parameter belongs and other categories. In the iterative process of a clustering algorithm, the 

representative parameter usually change with an increase of the number of the points in the 

	

30 	category to which the points belong. 

There may be one or more representative parameters. The number and forms of the 

representative parameters are related to the clustering algorithm adopted. Still taking the 

clustering of data streams by the GMM and k-means clustering algorithms as examples, a 

representative parameter of a category in the GMM clustering algorithm is usually the mean 
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and standard deviation of the category, while a representative parameter of a category in the 

k-means clustering algorithm is usually the location of the central point of the category (such 

as a coordinate point in a K-dimensional space, where K is a natural number). 

A clustering model generated in a clustering process of a first point set can be used to 

	

5 	cluster a second point set having the same or similar data intrinsic property, in which situation 

the clustering result of the second point set not only depends on the distribution of data in the 

second set of points, but also is affected by the distribution of data in the first point set. For 

example, a resulting model of the first point set (e.g., a clustering model generated according 

to a clustering result of a point set is referred to as a resulting model of the point set in the 

	

10 	specification) can be used as a starting model of the second point set having a similar data 

intrinsic property (e.g., when a point set is to be clustered, a clustering model used to 

determine an initial value of a category in the clustering algorithm is referred to as a starting 

model of the point set in the specification). This is equivalent to the clustering of the union of 

the first point set and the second point set, and the data distribution of the first point set will 

	

15 	be fully reflected in the clustering result of the second point set. 

When a data stream is being clustered, since the points in the data stream are generated 

successively with time, point sets, as clustering objects, are segments of the data stream 

respectively corresponding to different time periods, which are referred to as data partitions 

in the specification, each data partition being a point set. Since the points in the data stream 

	

20 	are usually from the same business system or even from the same business process, the points 

in the data partitions corresponding to different time periods often have a similar intrinsic 

data property. Therefore, the clustering models, generated in a clustering process based on the 

data partitions corresponding the preceding time periods, can be borrowed to cluster the 

current data partition. In this way, the clustering result of the current data partition will reflect 

	

25 	the data distribution characteristics of the preceding data partitions, thereby bringing the 

continuity of the business into the clustering of the current data partition. Accordingly, the 

clustering results can change smoothly with time, preventing severe jitters of the clustering 

results. 

In light of the above, the embodiments of the specification propose a new method for 

	

30 	clustering a data stream. In the method, representative parameters of the same category in a 

starting model of the current data partition are generated according to representative 

parameters in different categories in resulting models of at least two preceding data partitions, 

so as to determine the starting model of the current data partition. The starting model is used 

to cluster the current data partition, so that the historical data of the preceding data partitions 
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can affect the clustering of the current data partition, thereby not only enabling the clustering 

result of the current data partition to have the long-term data characteristics in a long time 

window, but also capturing the short-term data changes in the current time period. 

Accordingly, severe jitters of the clustering results due to the short-term data changes can be 

	

5 	prevented, solving the problems in the prior art. 

The embodiments of the specification can be implemented on any computing and 

storage device, such as a mobile phone, a tablet, a PC (personal computer), a notebook, a 

server. Alternatively, the various functions in the embodiments of the specification can be 

implemented by logical nodes operated by two or more devices. 

	

10 	In the embodiments of the specification, the flow of the method for clustering a data 

stream is as shown in FIG. 1. 

Step 110, acquiring resulting models of N preceding data partitions prior to a current 

data partition, wherein N is a natural number not less than 2. 

In some embodiments, the data stream comprises a plurality of data partitions having a 

	

15 	temporal relationship, and each data partition is equivalent to a segment of data intercepted 

from the data stream based on a time window. The time windows of two temporally adjacent 

data partitions can be partially overlapping. For example, some data belong to both of the two 

data partitions, as shown in FIG. 2 and labeled as 2-1. In another example, the time windows 

of two temporally adjacent data partitions can be adjacent, that is, the data stream is divided 

	

20 	into separate data partitions, as shown in FIG. 2 and labeled as 2-2. In still another example, 

the time windows of two temporally adjacent data partitions can be spaced, that is, some data 

in the data stream does not belong to any of the two data partitions, as shown in FIG. 2 and 

labeled as 2-3. which is not limited. In addition, the lengths of the time windows of the data 

partitions may be the same or different, and the numbers of the points included in the data 

	

25 	partitions may be the same or different, which is also not limited. 

The current data partition is the data partition to be clustered, and a preceding data 

partition is a data partition which has been clustered and is prior to the current data partition 

in the time sequence. A resulting model of each preceding data partition is generated from a 

clustering result of the corresponding preceding data partition. The resulting model of a data 

	

30 	partition may include representative parameters for each category when the clustering is 

completed for the data partition. 

At the end of the clustering of each data partition, the resulting model of each data 

partition can be generated, and the resulting model can be stored, so that the stored resulting 

model of the each preceding data partition can be read in this step 110. 



Returning to FIG. 1, Step 120, determining a starting model of the current data partition 

according to the N resulting models of the N preceding data partitions, wherein representative 

parameters in different categories in the starting model are determined based on 

representative parameters of the same category in the N resulting models. 

	

5 	The manner of generating the starting model of the current data partition from the N 

resulting models may be determined based on the type of the clustering algorithm, the 

business change speed of the data stream, which is not limited in the embodiments of the 

specification. The following two application scenarios are taken as examples for description. 

In the first application scenario, the clustering algorithm used for data stream clustering 

	

10 	is a clustering algorithm with a fixed number of categories. The clustering algorithm with a 

fixed number of categories has a set number of categories, and each resulting model has the 

same M (M is a natural number greater than or equal to 2) categories. But usually the same 

category has different representative parameters in different resulting models. The starting 

model of the current data partition also has the same M categories as in the resulting models, 

	

15 	and the representative parameters in different categories in the N resulting models are used to 

calculate the representative parameters of the category in the starting model according to a 

predetermined fusion algorithm, so as to determine the starting model. 

For example, a representative parameter of the category in the starting model can be 

determined by a weighted sum of the same representative parameters of the same category in 

	

20 	the resulting models of the N online data partitions. When setting the weight, the weight of a 

representative parameter may be set to be related to the time interval between the preceding 

data partition corresponding to the resulting model to which the representative parameter 

belongs and the current data partition. The smaller the time interval is, the higher the weight 

is. In this way, by using the representative parameters of the N resulting models, the 

	

25 	clustering results of the corresponding time periods can be reflected in the clustering of the 

current data partition, not only representing the long-term influence of the historical data, but 

also emphasizing the data distribution of the adjacent time periods to fully reflect short-term 

data changes. 

In an example of the first application scenario, the clustering of the data stream uses the 

	

30 	k-means algorithm, and the fixed number of the categories is M. In the k-means algorithm, a 

representative parameter of a category is the location of the central point of the category. The 

starting model of the current data partition can be determined by Equation 1: 

Dt  = riv wi Drcre , vtcp, ml 	 Equation 1 
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In Equation 1, Di is the central point location of the t-th category in the starting model 

of the current data partition, and DPI  is the central point location of the t-th category in the 

resulting model of the i-th preceding data partition, and wi is the weight of the resulting 

model of the i-th preceding data partition. 

	

5 	 In the second application scenario, the clustering algorithm used for clustering a data 

stream is a clustering algorithm with a non-fixed number of categories. The clustering 

algorithm with a non-fixed number of categories determines how many categories the point 

set is divided into according to the distribution of points in the point set, such as the Density-

Based Spatial Clustering of DBSCAN (Applications with Noise) algorithm. In the 

	

10 	specification, the resulting models of N preceding data partitions may include different 

categories. When a starting model is to be determined for the current data partition, each 

category included in the N resulting models may be taken as a category in the starting model 

of the current data partition (i.e., the set of categories in the starting model is the union of the 

sets of the categories in the N resulting models), and then the representative parameters in 

	

15 	different categories in the resulting models are used to calculate the representative parameters 

of the category in the starting model according to a predetermined fusion algorithm, to 

determine the starting model. 

The predetermined fusion algorithm in the second application scenario may be 

implemented by referring to the first application scenario, e.g., using a weighted sum 

	

20 	calculation method. Since a new category may be generated in the clustering process, in the 

second application, there may be a category in a starting model which only exists in P (P is a 

natural number smaller than N) resulting models. In this situation, the predetermined fusion 

algorithm may calculate the representative parameters of the category in the starting model 

according to the representative parameters of the category in the P resulting models. 

	

25 	Similarly, in the clustering process of the second application scenario, some categories 

may be no longer suitable for the current data distribution with time. The clustering results of 

the preceding data partitions can be monitored. When the clustering result of a category in at 

least one preceding data partition satisfies a predetermined deletion condition, the category is 

deleted from the starting model of the current data partition. The predetermined deletion 

	

30 	condition may be set according to factors such as the speed and degree of data changes in the 

application. For example, the predetermined deletion condition may be set that in the 

clustering results of consecutive P preceding data partitions, the number of points belonging 

to the category is less than a percentage threshold of the total number of points. 
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It should be noted that for the businesses processed according to the clustering results, 

when the processing of the businesses belonging to some categories in different resulting 

models is consistent, these categories are referred to as the same category in the different 

resulting models. When the procedures of the businesses belonging to some categories in 

	

5 	different resulting models are consistent, these categories are referred to as the same category 

in the different resulting models. In other words, for the purpose of a clustering analysis, 

these categories belonging to different resulting models can be considered to be the same 

category. The way to determine which categories in the different resulting models are the 

same category can be determined according to the characteristics of the application scenarios. 

	

10 	For example, in the first application scenario described above, the first N resulting models 

(i.e., the resulting models of the first to the N-th data partitions in the data stream) can be 

used as a starting model to cluster the point sets in which the points have been marked with 

categories. The categories of points marked with the same category in the N clustering results 

are the same category. In another example, in the second application scenario described 

	

15 	above, the same category in the first N resulting models can be manually labeled. In the third 

example, for the first application scenario, the distances between a category a in the first 

resulting model and M categories in the second resulting model can be calculated 

respectively, and the category in the second resulting model having the nearest distance to the 

category a is determined to be the same as Category a; similarly, all the same categories can 

	

20 	be obtained. 

Step 130, applying the starting model to cluster data records in the current data 

partition. 

After the starting model of the current data partition is determined, the categories in the 

starting model are used as initial values to apply the clustering algorithm on the current data 

	

25 	partition, and the points in the current data partition are clustered. 

After the execution of the clustering algorithm is completed, the clustering result of the 

current data partition is obtained. The resulting model of the current data partition can be 

generated according to the clustering result of the current data partition, so as to be used for 

clustering the subsequent data partitions. 

	

30 	 It should be noted that when the first to N-th data partitions of the data stream are to be 

clustered, that is, when the first to N-th data partitions are current data partitions to be 

clustered, the numbers of their respective preceding data partitions are less than N. Thus, the 

first to N-th data partitions may be clustered according to the prior art, and the clustering 

model generated by the N clustering results is used as the basis of the starting model of the 
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(N+1)-th data partition. The clustering result of the first data partition can be obtained 

according to the prior art, and then the resulting models of the first to the (L-l)-th (L is any 

natural number greater than or equal to 2 and less than N) data partitions determine the 

starting model of the L-th data partition. The first to the N-th data partitions may be clustered 

	

5 	in other manners, which is not limited to the embodiments of the specification. 

As seen in the application, in the embodiments of the specification, the representative 

parameters of the same categories in the starting model of the current data partition are 

generated according to the representative parameters of the categories in the resulting models 

of the preceding N data partitions, so that the starting model of the current data partition is 

	

10 	determined, and the categories in the starting model are used as a starting point to cluster the 

current data partition. Therefore, the historical data of the preceding data partition can affect 

the clustering of the current data partition, which not only can reflect the long-term data 

characteristics in a long time window in the clustering results of the current data partition, but 

also timely reflect the short-term data changes in the current time period. Accordingly, severe 

	

15 	jitters of the clustering result can be prevented, and the stability of a business associated with 

the data stream can be improved, while providing support to timeliness of the business. 

In one application example of the specification, the data stream is clustered by using a 

GMM clustering algorithm. The streaming data from the business system is divided into 

multiple data partitions according to the time segment set by the user (for example, data 

	

20 	generated every 10 minutes is stored as one data partition) and stored in a chronological 

order. The stored data partition can be deleted after the aging time set by the user, to save the 

storage space. 

The processing flow for clustering each data partition is shown in FIG. 3. The preset 

number of categories is set to be M, and for the GMM clustering algorithm, each category is 

	

25 	a Gaussian distribution. 

Step 310, clustering the first, second, and third data partitions by using a GMM 

algorithm, and generating resulting models according to the clustering results, wherein each 

resulting model comprises means and standard deviations of M Gaussian distributions (the 

representative parameters of the category). 

	

30 	 Step 320, storing the resulting models of the first, second, and third data partitions in a 

historical model library. 

Step 330, when Q=4, taking the fourth data partition as the current data partition. 

Step 340, reading the resulting models of the three data partitions prior to the current 

data partition from the historical model library, extracting the means and standard deviations 
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of the M Gaussian distributions, and determining the mean and standard deviation of M 

Gaussian distributions of the starting model of the current data partition according to 

Equation 2 and 3: 

_ „pre 	1 pre 	1 pre 
µQ.( — (Q-1)..t  -7 —2  P(2-2).1 	

3
11(Q_ 3),t  1 Well, Mj 

Equation 2 

5 
pre 	1 pr 	I pr aQ,t  = aw_l).t  +  2 %.,e— a,,, e  2)1  +— 3 a(Q e 3) L  , Vte [l,M] —  Equation 3 

In Equation 2, uQ.t is the mean of the t-th Gaussian distribution in the starting model 

of the Q-th data partition (i.e., the current data partition), and 4.1"  is the mean of the t-th 

Gaussian distribution in the resulting model of the i-th data partition. In Equation 3, (742,t is 

the standard deviation of the t-th Gaussian distribution in the starting model of the Q-th data 
apre 

10 	partition, and (Q-1).t is the standard deviation of the t-th Gaussian distribution in the 

resulting model of the i-th data partition. 

Step 350, executing the GMM clustering algorithm, taking the starting model of the 

current data partition as the initial value of the GMM clustering algorithm, to cluster the 

points in the current data partition. 

15 	Step 360, generating a resulting model of the current data partition according to the 

clustering result of the current data partition, and saving the resulting model in the historical 

model library. 

Step 370, Q is incremented by 1, and the following data partition is taken as the current 

data partition, so that the process proceeds to Step 340. 

20 	Corresponding to the foregoing flow implementation, embodiments of the specification 

further provide an apparatus for clustering a data stream. The apparatus may be implemented 

by software or by hardware or by a combination of hardware and software. Taking the 

software implementation as an example, as a logical apparatus, the apparatus is achieved by 

the CPU (Central Process Unit), of the device where it is located, which reads the 

25 	corresponding computer program instructions into the memory and executes the instructions. 

At the hardware level, in addition to CPU, memory, and non-volatile storage shown in FIG. 4, 

the device where the apparatus for clustering a data stream is located usually comprises other 

hardware such as a chip for transmitting and receiving wireless signals, and/or other hardware 

such as a media board for implementing network communication functions. 

30 	FIG. 5 is a logical structure diagram of an apparatus for clustering a data stream 

according to some embodiments of the specification. The data stream comprises a plurality of 

data partitions having a temporal relationship. The apparatus comprises a preceding resulting 
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model acquiring unit and a starting model generating unit, and a current partition clustering 

unit, wherein a preceding resulting model acquiring unit is configured for acquiring N 

resulting models of N preceding data partitions prior to a current data partition, wherein N is 

a natural number not less than 2, each of the resulting models is generated according to a 

	

5 	clustering result of a corresponding preceding data partition, and each of the resulting models 

comprises representative parameters in different categories; a starting model generating unit 

is configured for determining a starting model of the current data partition according to the N 

resulting models, wherein representative parameters in different categories in the starting 

model are determined based on representative parameters of the same category in the N 

	

10 	resulting models; and a current partition clustering unit is configured for clustering data 

records in the current data partition by using the starting model. 

In one example, that representative parameters in different categories in the starting 

model are determined based on representative parameters of the same category in the N 

resulting models comprises that each representative parameter in different categories in the 

	

15 	starting model is determined by a weighted sum of the same representative parameters of the 

same category in the N resulting models. 

In the above example, the weight of the representative parameter is related to the time 

interval between the preceding data partition corresponding to the resulting model to which 

the representative parameter belongs and the current data partition, and the smaller the time 

	

20 	interval is, the higher the weight is. 

Optionally, the apparatus further comprises a current resulting model generating unit 

for generating a resulting model of the current data partition according to the clustering result 

of the current data partition, to be used for clustering the subsequent data partition. 

Optionally, the clustering of the data stream adopts a k-means clustering algorithm, 

	

25 	wherein the representative parameters of a category comprises a location of a central point of 

the category; or the clustering of the data stream adopts a Gaussian mixture model clustering 

algorithm, and the representative parameters of a category comprises a mean and standard 

deviation of the category. 

In an embodiment, the clustering of the data stream adopts a clustering algorithm with a 

	

30 	non-fixed number of categories; the starting model generating unit comprises: a category 

combining module for taking each category included in the N resulting models as a category 

in the starting model. 

In the foregoing embodiment, the starting model generating unit may further include: a 

category deleting module for deleting a category from the starting model of the current data 
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partition when a clustering result of a category in at least one preceding data partition 

satisfies a predetermined deletion condition. 

The foregoing descriptions are preferred embodiments of the specification and are not 

intended to limit the specification. All modifications, identical replacements and 

	

5 	improvements made without departing from the spirit and principle of the specification shall 

fall within the scope of the specification. 

In a typical configuration, the computer device comprises one or more processors 

(CPU), I/O interfaces, network interfaces and internal memories. 

The internal memory may be in the form of volatile memory, random access memory 

	

10 	(RAM) and/or non-volatile memory such as read-only memory (ROM) or flash memory 

(flash RAM) in the computer readable media. Internal memory is an example of computer 

readable media. 

Computer readable media include non-volatile and volatile, movable and non-movable 

media and may achieve information storage by any method or technology. Information may 

	

15 	be computer readable instructions, data structures, program modules or other data. Examples 

of computer storage media include, but are not limited to, phase change random access 

memory (PRAM), static random access memory (SRAM), dynamic random access memory 

(DRAM) and other types of random access memory (RAM), read only memory (ROM), 

electrically erasable programmable read only memory (EEPROM), flash memory or other 

	

20 	memory technologies, compact disc — read only memory (CD-ROM), digital versatile disc 

(DVD) or other optical memory, cassette type magnetic tape, magnetic disk memory, 

magnetic tape, magnetic disc storage or other magnetic storage devices or any other non-

transfer media. The computer storage media may be used to store information that is 

accessible to computer devices. According to the description in the specification, computer 

	

25 	readable media do not include transitory media, such as modulated data signals and carriers. 

It should be noted that terms "include," "contain" or any variants of these terms are 

intended to cover non-exclusive inclusion so that a process, method, product or equipment 

including a series of elements not only comprises these elements but also comprises other 

elements not explicitly listed, or also include the elements inherent to such process, method, 

	

30 	product or equipment. Unless otherwise with more limitations, the elements described by a 

sentence "include one..." do not exclude that the process, method, product or equipment 

including the elements also have other same elements. 

Those skilled in this art should understand that the embodiments of the specification 

may be provided as a method, a system or a computer program product. Therefore, the 
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specification may include hardware-only embodiments, software-only embodiments or 

embodiments combining hardware aspects and software aspects. Further, the specification 

may adopt the form of a computer program product implemented on one or more computer 

usable storage media (including, but not limited to magnetic disk memory, CD-ROM and 

5 	optical memory) containing computer usable programs. 
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CLAIMS 

I. 	A method for clustering a data stream, wherein the data stream comprises a 

plurality of data partitions having a temporal relationship, and the method comprises: 

acquiring N resulting models of preceding data partitions prior to a current data 

	

5 	partition, wherein N is a natural number not less than 2, each of the resulting models is 

generated according to a clustering result of a corresponding preceding data partition, and 

each of the resulting models comprises one or more representative parameters in different 

categories; 

determining a starting model of the current data partition according to the N resulting 

	

10 	models, wherein one or more representative parameters in different categories in the starting 

model are determined based on representative parameters of the same category in the N 

resulting models; and 

clustering data records in the current data partition by using the starting model. 

2. The method according to claim 1, wherein each of the one or more representative 

	

15 	parameters in different categories in the starting model is determined by a weighted sum of 

the same representative parameters of the same category in the N resulting models. 

3. The method according to claim 2, wherein a weight of one of the representative 

parameters is related to a time interval between the preceding data partition corresponding to 

the resulting model to which the representative parameter belongs and the current data 

	

20 	partition, and the smaller the time interval is, the higher the weight is. 

4. The method according to claim 1, wherein the method further comprises: 

generating a resulting model of the current data partition according to a clustering result of 

the current data partition, for clustering a subsequent data partition. 

5. The method according to claim 1, wherein the clustering of the data stream uses a 

	

25 	k-means clustering algorithm, and the one or more representative parameters in different 

categories comprise a location of a central point of a category; 

or 

the clustering of the data stream uses a Gaussian mixture model clustering algorithm, 

and the one or more representative parameters in different categories comprise a mean and 

	

30 	standard deviation of a category. 

6. The method according to claim 1, wherein the clustering of the data stream uses a 

clustering algorithm with a non-fixed number of categories; and 

determining a starting model of the current data partition according to the N resulting 

models comprises taking each category included in the N resulting models as a category in 

14 



the starting model. 

7. The method according to claim 6, wherein determining a starting model of the 

current data partition according to the N resulting models further comprises: deleting a 

category from the starting model of the current data partition when a clustering result of a 

	

5 	category in at least one of the N preceding data partitions satisfies a predetermined deletion 

condition. 

8. An apparatus for clustering a data stream, wherein the data stream comprises a 

plurality of data partitions having a temporal relationship, and the apparatus comprises: 

a preceding resulting model acquiring unit for acquiring N resulting models of 

	

10 	preceding data partitions prior to a current data partition, wherein N is a natural number not 

less than 2, each of the resulting models is generated according to a clustering result of a 

corresponding preceding data partition, and each of the resulting models comprises one or 

more representative parameters in different categories; 

a starting model generating unit for determining a starting model of the current data 

	

15 	partition according to the N resulting models, wherein one or more representative parameters 

in different categories in the starting model are determined based on a plurality of 

representative parameters of the same category in the N resulting models; and 

a preceding partition clustering unit for clustering data records in the current data 

partition by using the starting model. 

	

20 	9. 	The apparatus according to claim 8, wherein each of the one or more 

representative parameters in different categories in the starting model is determined by a 

weighted sum of the same representative parameters of the same category in the N resulting 

models. 

10. The apparatus according to claim 9, wherein a weight of one of the plurality of 

	

25 	representative parameters is related to a time interval between the preceding data partition 

corresponding to the resulting model to which the representative parameter belongs and the 

current data partition, and the smaller the time interval is, the higher the weight is. 

11. The apparatus according to claim 8, wherein the apparatus further comprises: a 

current resulting model generating unit for generating a resulting model of the current data 

	

30 	partition according to a clustering result of the current data partition, for clustering a 

subsequent data partition. 

12. The apparatus according to claim 8, wherein the clustering of the data stream uses 

a k-means clustering algorithm, wherein the one or more representative parameters in 

different categories comprise a location of a central point of a category; 
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or 

the clustering of the data stream uses a Gaussian mixture model clustering algorithm, 

and the one or more representative parameters in different categories comprise a mean and 

standard deviation of a category. 

	

5 	13. The apparatus according to claim 8, wherein the clustering of the data stream uses 

a clustering algorithm with a non-fixed number of categories; and 

the starting model generating unit comprises: a category combining module for taking 

each category included in the N resulting models as a category in the starting model. 

14. 	The apparatus according to claim 13, wherein the starting model generating unit 

	

10 	further comprises: a category deleting module for deleting a category from the starting model 

of the current data partition when a clustering result of a category in at least one of the N 

preceding data partitions satisfies a predetermined deletion condition. 
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