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Abstract—With the deepening of global economic integration, overseas 

Chinese education has attracted much attention. How to retrieve resources that 

meet user's personalized needs has become a key issue in the recommendation 

model of overseas Chinese education. Thus, a cloud synergetic recommendation 

model for overseas Chinese education is proposed in this paper to overcome this 

issue. Firstly, a user vector space with fine granularity representation is con-

structed by introducing multi-knowledge source emotional metaphor infor-

mation. Secondly, considering the synergetic interaction among various user 

features, a synergetic user group recognition method based on synergetic theory 

is proposed. Finally, in order to improve the efficiency of resource acquisition, 

a recommendation model of Chinese education based on cloud computing is 

presented. 
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1 Introduction 

In recent years, with the internationalization of economic development, cultural 

exchanges around the world have become more and more frequent. As a result, over-

seas Chinese education has been gained increased attention [1,2]. With the develop-

ment of mobile internet, intelligent terminals and cloud computing technology, vari-

ous educational resources have shown explosive growth, data density has increased 

unprecedentedly, and the big data era is gradually unfolding. At present, big data 

technology has been widely used in E-learning [3-6], X-Learning [7] and M-learning 

[8]. In the big data age, how to make full use of big data technology to obtain re-

sources that meet the personalized needs of users has become a major task of recom-

mendation model for overseas Chinese education. 

As the basis and core of personalized information service, user model is directly re-

lated to the quality of Chinese education recommendation model. Only when user's 

personal interests, domain preferences and browsing history are fully understood, can 

we share resources according to the user's characteristics, and then realize the ideal 
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personalized service. In order to improve the precision of user description, it is neces-

sary to add multi-knowledge source information into user model. At the same time, 

messages and critical information of users often imply a large number of metaphors. 

Only analyzing and processing the metaphors and emotional information implied in 

these texts quickly, can we better meet the needs of user modeling. 

On the other hand, how to embody the interdependence and mutual restriction 

among the various characteristic information of user is a key problem. Synergetics is a 

comprehensive discipline which studies the evolution of synergetic system from dis-

order to order. Synergetic pattern recognition has been successfully used in semantic 

annotation [9], automatic control [10] and semantic role labeling [11]. One of the 

advantages of synergetic processing method is its strong anti-defect ability. Using this 

method to realize user group identification can better represent the global constraints 

of user group information, and then can better deal with the matching problem of 

incomplete user information. 

Another key issue in building synergetic recommendation model is the implemen-

tation of real-time sharing. Synergetic user identification can achieve better recogni-

tion performance, but the relatively large amount of computation limits its real-time 

application. How to improve the recognition efficiency is an urgent problem to be 

solved. Cloud computing [12,13] technology provides a network application devel-

opment model. It studies how to divide a large amount of computing tasks into many 

small parts, then distribute these parts to the computer on the network for distributed 

processing, and finally merge the returned contents to get the final results [14]. There 

is data parallelism in the process of user group analysis, so the identification time can 

be shortened by parallel computing to achieve the purpose of real-time resource shar-

ing. Thus, this paper proposes a cloud synergetic recommendation model for overseas 

Chinese education.  

2 User modeling with multi-knowledge source emotional 

metaphor information 

The construction and updating of user model is an important issue in the Chinese 

education model. Vector space model is used to express user's personalized infor-

mation for its computability and operability. There are some shortcomings in the 

traditional user vector space, which are mainly reflected in two aspects: (i) the granu-

larity of user's personalized information expression is not fine enough, the knowledge 

source is relatively single, and the information is not rich enough. (ii) The understand-

ing of emotional and metaphorical information in various sources of knowledge is not 

fully considered.  

Therefore, the above shortcomings of traditional vector space are improved in this 

section. Firstly, a fine-grained vector semantic space from multiple is constructed. 

knowledge sources such as domain interests, personal preferences and browsing histo-

ry. Secondly, implicit emotional and metaphorical information can be obtained from 

multiple knowledge sources. The improved user model is shown in Figure 1. 
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Fig. 1. User Modeling 

3 Synergetic User Identification Model 

A key problem of synergetic recommendation model for Chinese education is user 

group identification. User group identification is a process in which each feature in-

teracts and restricts each other. The recognition process can be regarded as a competi-

tion process of many order parameters. A certain number of order parameters are 

constructed according to the test mode u  and the prototype mode, and the dynamic 

equation is used to evolve to complete the identification of user u , as shown in Fig-

ure 2. 

 

Fig. 2. Synergetic recommendation model 
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In order to reflect the mutual guidance and driving relationship among different 

knowledge sources, such as interest, preference and emotion of different users of 

Chinese education, the reconstructed evolution equation is reconstructed to make 

effective use of prior knowledge. In this way, only one order parameter wins at the 

order parameter layer. 

The dynamic equation of the order parameter is as follows:

    2

k k kn 1 n ( n n( () ))k kr D B        
  

,Where 

 

   2

k

k

D B C n 



  
  

n  is the current number of iterations. 

In the dynamic evolution equation, attention parameter k has an important influ-

ence on the identification performance of the model. Different settings will lead to 

different recognition results. How to reconstruct the attention parameters to reflect the 

interaction among the factors in the user vector model is a key problem. Based on the 

constraints of user vectors, the attention parameters are reconstructed. 

Assume that u  is a user and 
( ), ( 1,2, , )jg u j m L

 is the characteristic func-

tion of u . It can be defined as: 
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Where j  is the weight of characteristic function, and the 

( ), ( 1,2, , )jg u j m L
 can be constructed from constraints among users' multi-

knowledge source information。 

The implementation of user synergetic identification model includes the following 

steps: 

 Modeling user space vectors from multiple knowledge sources; 
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 Constructing order parameters which can reflect the similarity between  

prototype mode and test mode; 

 Reconstructing the evolution equation of ordinal parameters; 

 Setting network parameters; 

 Recognition modes are obtained through the evolution of the order parameter 

equation. 

4 Synergetic Recommendation Model Based on Cloud 

Computing 

Hadoop [15,16] is a typical cloud computing platform, which can realize distribut-

ed computing of massive data in a cluster composed of a large number of computers. 

Hadoop distributes data among available computer clusters and completes computa-

tional tasks. These clusters can be easily extended to thousands of nodes. Map-Reduce 

is an implementation mechanism of Hadoop, which is responsible for computing large 

amounts of data [17]. The basic parallel computing tasks can be realized by using 

Map and Reduce functions. These two functions provide abstract operation and paral-

lel programming interface to complete large-scale data processing simply and conven-

iently. 

The synergetic recommendation model based on cloud computing is shown in Fig-

ure 3. The model consists of cloud monitor, users pool and cloud server pool. 
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Fig. 3. Synergetic User Recommendation Model Based on Cloud Computing 

The implementation of recommendation model based on Map-Reduce mechanism 

includes the following steps: 

 Constructing user vector space with fine granularity representation from multi-

ple knowledge sources such as domain interests, personal preferences and 

browsing history 

 Obtain implicit emotional and metaphorical information from multiple sources  

 of knowledge 

 User partitioning information is sent to each service node for user identification. 

Each service node completes the following steps 

o Map function completes the synergetic recognition of user modes through the 

evolution of order parameters. 

o Return the identification result to cloud monitor. 

 Merge the identification results in Reduce stage. 

 Recommend Chinese education resources based on user's personalized infor-

mation. 

5 Experimental simulation 

In order to better illustrate the user's synergetic identification process, an example 

is given below. Assuming that the user has five candidate modes, the order parameters 

and parameters k  are set as shown in Table 1. 

Table 1.   Order parameters and attention parameters of candidate user modes 

 

Thus, the best user mode can be obtained by the evolution of order parameter equa-

tion. As seen in Figure 4, user mode 2 has won through the evolution and competition 

of order parameters. 

Candidate 

user modes 

Order parameter 

of User modes k  

User mode 1 

User mode 2 

User mode 3 
User mode 4 

User mode 5 

0.244 

0.216 

0.182 
0.181 

0.177 

0.488 

0.648 

0.182 
0.362 

0.354 
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Fig. 4. Evolution process of users order parameters 

After identifying the user mode, Chinese education resources that meet individual 

needs can be recommended according to user mode. 

6 Conclusion 

In this paper, a synergetic recommendation model is implemented based on cloud 

computing. The following conclusions can be drawn 

 By introducing emotional and metaphorical information from multiple 

knowledge sources, user modes can be better modeled 

 User modes identification process can be regarded as a competitive process of 

various features. Through the evolution of order parameters, user modes can be 

identified 

 Map-Reduce model can improve the efficiency of synergetic user recommenda-

tion model 

Some problems related to synergetic recommendation model need to be discussed 

further. They are summarized as follows. First, logical constraints in user's various 

features play an important role in synergetic recognition, and more possible con-

straints need to be further obtained. Second, reconstruction of evolutionary equation 

may have better recognition effect, so it is necessary to study it in depth. 
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