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Abstract 
In reality, many people shares the same name. This will creates a problem to find the target person. The user must go 

through the list of documents which is returned by the search engine List contain documents related to many people 

having the same name. To find the appropriate information according to a target person is challenging task and  this 

assigns the work of disambiguation of person name to the user. A powerful method is needed to differentiate the 

retrieved documents corresponds to the person. In this paper, we proposed a novel method to differentiate the 

documents using heat diffusion clustering, in which we clustered the retrieved documents related to a person. We 

considered web pages as heat sources and diffuse the heat to person name according to his connection with the query 

name. 
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1. Introduction 

The entity names are not unique; there can be multiple entities which shares the same name, which causes 

the confusion to seek the willing information. Many applications use an identifier as non-unique data 

values. This problem is known as Name Disambiguation problem. 

Now days, peoples are rely on internet for their need of information. For instance, person search i.e., 

searching for web pages related to a person is about 15-21% of the current Web searches [5]. Pipl.com, 

facebook.com, google.com, 123people.com and spoke.com are examples of top 5 sites which perform web 

people search with limited disambiguation capability. 

When a user fires a query of person name on Internet, it returns the list of documents which are related to 

different people who shares the same name. The user must explore the list to find the target person. If the 

query name is of celebrity or historical name, then first hundreds of documents are related to the famous 

person other than common person, as it ranked high. Consider an example “Anil Ambani" who is an author, 

ordinary search engine will return hundreds of the pages which are related to “Anil Ambani" which is 

Chairman of Reliance Group. This is the problem of domination of famous namesake on common person 

name, leaves the job of finding target person to user which is very difficult task. If User is looking for the 

information related to a person he must refine the query and filtered out the information of other namesake. 
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Person name is major identity of the user in many social networking applications. It is mandatory for social 

networking services to resolve this ambiguity problem of person name. The information on internet is 

increasing day by day and more peoples are connecting through the internet. To find the know person or 

target person is becoming difficult. Recent search engines returns the list of documents which are ranked 

high or mostly visited pages. The job of locating the target person is expected to be done by the user and is 

very time consuming task. 

Heat Diffusion is a physical phenomenon which states that, in a medium, heat always flow from high heat 

temperature to low heat temperature. In literature, Heat diffusion is applied to different domains [9] such as 

classification, reducing dimension problems, etc. We use heat diffusion for re-ranking the results of people 

search. 

In this paper, we propose a framework of clustering of web pages related to different people using heat 

diffusion. We first cluster the retrieved web pages and then apply heat diffusion on these clusters to re-rank 

the pages. Refined clusters are then displayed to the user from which he can explore the willing person 

cluster. 

In this paper, we first introduce the related work in section 2, and then in section 3, we gave the proposed 

approach overview which includes description of different steps in the system. In section 4, experimental 

setup and results of Web People Name Disambiguation using Heat Diffusion are shown. The conclusion is 

given in section 5. 

2. Related Work 

The task of Web People Search has close links with Word Sense Disambiguation problem(WSD).  

Generally WSD is the task of finding meaning of a word in a given context. Byung-Won On, Ingyu Lee, 

Dongwon Lee proposed clustering methods [8] in which they focused on the problem of large-scale name 

disambiguation and used two Scalable graph partitioning methods for solving. Zhengzhong Liu, Qin Lu, 

Jian Xu [4] proposed a method High Performance Clustering for Web Person Name Disambiguation Using 

Topic Capturing in which additional topic information is considered and based on that similarity score is 

calculated. Chong Long and Lei Shi [5] employed a model for Relevance Weighting of Extended Feature 

Sets. They considered both feature relevance to the query name and text content. 

Elena Smirnova, Konstantin Avrachenkov, and Brigitte Trousse [9] have used patterns of Web structure to 

disambiguate Web search results by using two stage clustering algorithm. In the first stage, using graph 

based random walk method related pages are collected and clustered and further clustered using content 

based clustering algorithm, in second stage. Minoru Yoshida and Masaki Ikeda [10] employed a two-stage 

clustering algorithm improves the low recall values by bootstrapping. In which, second stage uses the 

clustering results of first clustering stage to extract the feature. Artiles, Javier, Julio Gonzalo, and Satoshi 

Sekine [2] provided a benchmark for the web people search task. 

Hao Ma, Irwin King [7] introduced a generalized method for recommendation using heat diffusion. This 

can be applied to most of the web graphs for the task of recommendation, such as query suggestion, 

personalized recommendation, image recommendation, etc. Hao Ma, Haixuan Yang, Michael R. Lyu and 

Irwin King [6] proposed a system for selection of marketing candidate. They employed three heat diffusion 

models. S. Aarthi and Mr. S. Sampath [1] and Shinde, Mrs Shweta [12] used diffusion heat method for 

mining web graphs for recommendation. It can be used for query suggestions, image recommendations, etc. 

Ziyu Guan, Gengxin Miao [3]developed a ranking algorithm called CoDiffusion. CoDiffusion adopts a heat 

diffusion model to capture expertise information encoded in co-occurrence relationships. T. Naheena1 and 

K.F. Bharathi [11] proposed  a system Search Results Improvement through Ranking Approach in which 

they use heat diffusion to model the similarity information propagation on web graphs. 
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3. Proposed System 

Figure 1 depicts the Architecture of the system. The system takes a person's name as a query from the user. 

The user query will be pre-process first, in which all unwanted data be removed such as tags, stop words, 

stemming word, splitting words, etc. Features are extracted from the web pages. Web page is converted 

into a feature vector based on extracted feature from the text. Weight for Each feature is estimated by the 

TFIDF score. The similarity is calculated for the pages which contains the same query name. According to 

this similarity score, the web pages are clustered accordingly. Heat diffusion is now applied to these 

clustered documents and finally, the refined clusters are display to the user. 

 

 

 

 

 

 

3.1 Preprocessing 

As data is highly unstructured and noisy, first we need topre- process the dataset. This involves stop word 

removal,word splitting, tags removal and stemming. Stop word is used to filter out Articles, Prepositions, 

Conjunctions and Pronouns that are present in the web page. Split word is used to split the paragraph into 

words and this word is used in further steps. Tag Elimination is designed to remove unnecessary tags 

present in the web pages. Stemming is a fundamental step in preprocessing data preceding the tasks of 

information retrieval and text mining processing. 

3.2 Wikipedia Concept Extraction 

We have used wikipedia concepts or wikipedia elements extracted from the web page in our feature set 

along with bag-of-words and named entities. To avoid overlapping, we have used maximum matching. For 

example, both “People of India” and “India” are wikipedia concepts. Since “People of India” contains 

“India” string in it, is extracted as a wikipedia concept. Wikipedia is a well organized and large dictionary. 

3.3 Feature Weighting 

Web page is converted into feature vector. Every feature called as unit, is assigned a weight according to its 

importance in identifying the query name and denoted by (w). Each unit is assigned a TFIDF score. 

                                                                                  (1) 

Where is the term frequency of the unit w and is the document frequency. We have used two 

relevance weighting models i.e., Query relevance and Content relevance method. How relevant a feature is 

to query is to the query name is measured by query relevance method. Here we have assumed that words that 

appear closer to the person name in the text are more relevant. If w appears many times in the text, all w’s 

weight in different positions is accumulated together. Feature relevance to the content is measure by content 

 

Fig. 1 Proposed System 
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relevance method.  For each vector E we will get its relevance score. All unit scores form a vector E. we will 

compute similarity between pairs of web pages via their vectors E. 

3.4 Similarity Calculation 

When the angle between the two vectors is a meaningful measure of their similarity, the normalized inner 

product may be an appropriate similarity measure. Let E and E  are two vectors of different web pages which 

contains the same query name. The similarity between these two vectors is calculated by cosine similarity, 

 
 

 

 

3.5 Clustering 

According to pair wise similarity, web pages referred to the same person name are clustered. We used 

Hierarchical Agglomerative Clustering algorithm (HAC). This algorithm starts each document is a size-one 

cluster i.e. one in one cluster and iteratively merges the most-similar cluster pairs. The parameter of HAC is 

the similarity threshold value and does not need the number of clusters. Now, consider Ci  and Cj are two 

clusters. If E and E  in Ci and Cj respectively, 

 
and they satisfy, 

 

The cluster will be merged into one. Where γ is threshold value. Algorithm 1 describes the Pseudo code for 

clustering algorithm. 

Algorithm1 Pseudo code for clustering algorithm 
1:  C={{1},{2},…..,{n}} (n is the number of web pages) 

2:  m←n (m is the number of clusters) 

3:  while m > 1 do 

4:  (Ci, Cj) ← Sim (Ci, Cj) 

5:  If Sim (Ci, Cj) <=  then goto 10 

6:  Ci ← Ci ⋃ Cj 

7:  C ← C/ Cj 

8:  m←m+1 

9:  end while 

10:  output the clustering 

3.6 Heat Diffusion Ratio 
Given a person name, we treat keywords as heat sources and then perform heat diffusion. The documents 

which have strong connection with queried name will ranked high and returned. Strong connection means it 

is frequently occurred with the person name in web pages. We consider web page regarded as heat sources. 

The page which has strong relation with the query name will receive most of the heat. 
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Where, is thermal conductivity and  is heat at . 

4. Experiments 

In this section we evaluate our approach on the WePS 2 data set. 

Dataset: 
WePS 2 data set is used in the system. It contains 30 query names. These are random combination of 

common frequent first and last English persons names. For each query name top 150 pages are retrieved 

from top search engine such as yahoo, google, etc. This dataset contains total 3444 web pages. 

Experimental Results: 
Measuring the performance of the system is an essential aspect of Natural Language Processing. The score 

for system is the single measure of how well a system is performing and it can strongly determine direction 

for further improvement. Figure 2 shows BCubed Precision and recall values on the WePS 2 dataset. 

BCubed metrics compute the precision and recall associated to each item in the distribution independently. 

The BCubed scoring focuses on the present or absence of elements relative to each other. The preision and 

recall measure from information retrieval can be used as an external measure for evaluating clusters. The 

cluster is viewed as the result of a query i.e. person name. Precision is the fraction of correctly retrived 

instances, while recall is the fraction of correctly retrieved instances out of all matchinginstance. 

 
 

 
Figure 3 shows the performance evaluation of the system using purity based score. Purity relates to the 

Precision measure and Inverse Purity to the Recall Measure, which are well known in information retrieval. 

This measure focuses on the frequency of the most common category in each cluster, and rewards the 

clustering solution that introduce noise in each cluster. Purity is computed by taking the weighted average 

of maximum precision values and Inverse Purity focuses on the cluster with maximum recall for each 

category, rewarding the clustering solution that gather more elements of each category in a corresponding 

single cluster. The proposed system obtaibn a maximum Inverse Purity, because all items are connected to 

each other. 

Fig. 2. BCubed Precision and Recall 
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Table 1 shows the cluster of the quired name AMANDA LENTZ. The clustering results improved after 

application of heat diffusion method. 

 
Table 1: Sample Cluster Output for the Name AMANDA LENTZ 

 
 

5. Conclusions 

In this paper, we propose an effective method of disambiguating the person name using diffusion heat 

phenomenon. The experimental results show that our system achieve good performance. Current search 

engine obtains relevant information in the form of list of documents which are related to many different 

people. But, today the user wants a precise answer to his query, rather than time consuming search through 

list of retrieved documents. The proposed system provides answers to the user in which the pages are 

clustered according to their area. Thus, Web People Name Disambiguation System will save the time and 

efforts of user by eliminating search through a long list of documents, for concise answer. 

In the next generation, using this system, search engine can provide more powerful results. Finding a 

person on web is a very common activity, hence any common user can use this system to find target person. 

There are 150 top ranked web pages for each query name of the WePS dataset, but the large number of the 

search results will contain a great deal of information which can give better clustering results. 

 

 

Fig. 3. Performance on purity Measure 
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