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Abstract - Web search applications represent user information 

needs by submission of query to search engine. But still the 

entire query submitted to search engine doesn’t satisfy the user 

information needs, because users may want to get information 

on diverse aspects when they submit the same query. From this 

discovering the numeral of dissimilar user search goals for query 

and depicting each goal with several keywords automatically 

become complicated. The suggestion and examination of user 

search goals can be very valuable in improving search engine 

importance and user knowledge. The numeral of dissimilar user 

search goals for query by k-means clustering is discovered by 

user feedback sessions. Pseudo document with k-means 

clustering is generated by user feedback sessions. Clustering 

Pseudo documents with k-means clustering results are 

computationally difficult and semantic similarity between the 

pseudo terms is also important while clustering. To conquer this 

problem proposed a FCM (fuzzy c means) clustering algorithm 

to group the pseudo documents and it also measure the semantic 

similarity between the pseudo terms in the documents. The 

FCM algorithm divides pseudo documents data for dissimilar 

size cluster by using fuzzy systems. FCM choosing cluster size 

and central point depend on fuzzy model. The FCM clustering 

algorithm it congregate quickly to a local optimum or grouping 

of the pseudo documents in well-organized way. Semantic 

similarity between the pseudo terms with keywords based 

similarity is used for comparing the similarity and diversity of 

pseudo terms. Finally experimental result measures the 

clustering results with parameters like classified average 

precision (CAP), Voted AP (VAP), risk to avoid classifying 

search results and average precision (AP). It shows FCM based 

system improve the feedback sessions outcome than the normal 

pseudo documents. 
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1. Introduction 
 

World Wide Web (WWW) is very popular and interactive. 

It has become an important source of information and  

 

 

services. The web is huge, diverse and dynamic. 

Extraction of interesting information from Web data has 

become more popular and as a result of that web mining 

has attracted lot of attention in recent time. Web mining 

is the process of discovering knowledge, such as patterns 

and relations, from Web data. Web mining generally has 

been divided into three main areas: content mining, 

structure mining and usage mining. Each one of these 

areas are associated mostly, but not exclusively, to these 

three predominant types of data found in the Web. 

 

 
Fig: 1. Architecture Diagram 

Content: The real data that the document was designed to 

give to its users. In general this data consists mainly of 

text and multimedia.  
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Structure: This data describes the organization of the 

content within the Web. This includes the organization 

inside a Web page, internal and external links and the 

website hierarchy.  

 

Usage: This data describes the use of a website or search 

engine, reflected in the Web server’s access logs, as well 

as in logs for specific applications. 

 

1.1 FCM ALGORITHM 

 

1. Initialize U=[uij] matrix, U(0) 

2. At k-step: calculate the centers vectors C(k)=[cj] 

with U(k) 

 

 
 

1. Update U(k) , U(k+1) 
 

 

 

2. If || U(k+1) - U(k)||< then STOP; otherwise return to 

Step 2. 

 

2. Fuzzy C Means Clustering 
 

Fuzzy clustering is a class of algorithms for cluster 

analysis in which the allocation of data points to clusters 

is not "hard" (all-or-nothing) but "fuzzy" in the same 

sense as fuzzy logic. In fuzzy clustering, every point has a 

degree of belonging to clusters, as in fuzzy logic, rather 

than belonging completely too just one cluster. Thus, 

points on the edge of a cluster may be in the cluster to a 

lesser degree than points in the center of cluster. An 

overview and comparison of different fuzzy clustering 

algorithms is available. Any point x has a set of 

coefficients giving the degree of being in the kth 

cluster wk(x). With fuzzy c-means, the centroid of a 

cluster is the mean of all points, weighted by their degree 

of belonging to the cluster. The algorithm minimizes 

intra-cluster variance as well, but has the same problems 

as k-means; the minimum is a local minimum, and the 

results depend on the initial choice of weights. Using a 

mixture of Gaussians along with the expectation-

maximization algorithm is a more statistically formalized 

method which includes some of these ideas: partial 

membership in classes. Another algorithm closely related 

to Fuzzy C-Means is Soft K-means. Fuzzy c-means has 

been a very important tool for image processing in 

clustering objects in an image. In the 70's, 

mathematicians introduced the spatial term into the FCM 

algorithm to improve the accuracy of clustering under 

noise. 

 

3. User Query 
 

Different users may want to get information on different 

aspects when they submit the same query. For example, 

when the query “the sun” is submitted to a search engine, 

some users want to locate the homepage of a United 

Kingdom newspaper, while some others want to learn the 

natural knowledge of the sun. Therefore, it is necessary 

and potential to capture different user search goals in 

information retrieval. We define user search goals as the 

information on different aspects of a query that user 

groups want to obtain. Information need is a user’s 

particular desire to obtain information to satisfy his/her 

need. User search goals can be considered as the clusters 

of information needs for a query. The inference and 

analysis of user search goals can have a lot of advantages 

in improving search engine relevance and user experience.  

 

4. Feedback Sessions 
 

The feedback session is defined as the series of both 

clicked and unclicked URLs and ends with the last URL 

that was clicked in a session from user click-through logs. 

We demonstrate that clustering feedback sessions is more 

efficient than clustering search results or clicked URLs 

directly. Moreover, the distributions of different user 

search goals can be obtained conveniently after feedback 

sessions are clustered. The feedback session contains URL 

details with view details. 

 

5. Pseudo Documents 
 

The Pseudo Documents are constructed based feedback 

sessions. The Pseudo documents contain all keywords.  

The keywords related to ambiguous query. We cluster 

pseudo-documents by Fuzzy C means clustering which is 

simple and effective. Since we do not know the exact 

number of user search goals for each query, we set 

sessions to be different values and perform clustering 

based on different values, respectively. The optimal value 

will be determined through the evaluation criterion. The 
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pseudo-documents can enrich the URLs with additional 

textual contents including the titles and snippets. Based 

on pseudo-documents, user search goals can then be 

discovered and depicted with some keywords. 

 

6. CAP Calculation 
 

In this module implement the novel evaluation criterion 

classified average precision (CAP) to evaluate the 

performance of the restructured web search results. CAP 

is extended version of AP and VAP. In AP and VAP, we 

can’t analyze the risks. If all the URLs in the search 

results are categorized into one class, Risk will always be 

the lowest namely 0; however, VAP could be very low. 

Generally, categorizing search results into fewer clusters 

will induce smaller Risk and bigger VAP, and more 

clusters will result in bigger Risk and smaller VAP. The 

proposed CAP depends on both of Risk and VAP. 

 

7. Reconstructed Results 
 

Search engines always return millions of search results, it 

is necessary to organize them to make it easier for users to 

find out what they want. Restructuring web search results 

is an application of inferring user search goals. We will 

introduce how to restructure web search results by 

Inferred user search goals at first. Then, the evaluation 

based on restructuring web search results. The original 

search results are restructured based on the user search 

goals inferred from the user search. Then, we evaluate the 

performance of restructuring search results by our 

proposed evaluation criterion CAP. And the evaluation 

result will be used as the feedback to select the optimal 

number of user search goals. 

 

8. Conclusion 
 

In this project, a novel approach has been proposed to 

infer user search goals for a query by clustering its 

feedback sessions represented by pseudo-documents. First, 

we introduce feedback sessions to be analyzed to infer 

user search goals rather than search results or clicked 

URLs.Both the clicked URLs and the unclicked ones 

before the last click are considered as user implicit 

feedbacks and taken into account to construct feedback 

sessions. Therefore, feedback sessions can reflect user 

information needs more efficiently. Second, we map 

feedback sessions to pseudo documents to approximate 

goal texts in user minds. The pseudo-documents can 

enrich the URLs with additional textual contents 

including the titles and snippets. Based on these pseudo-

documents, user search goals can then be discovered and 

depicted with some keywords. Finally, a new criterion 

CAP is formulated to evaluate the performance of user 

search goal inference. Experimental results on user click-

through logs from a commercial search engine 

demonstrate the effectiveness of our proposed methods.  
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