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Abstract

Academic institutions, software development com-
panies and enterprises in the real world need expert 
human resources. These organizations generally take 
help of search engines like Google. The results of the 
search are millions of records with noise varying qual-
ity. Further browsing is required in order to identity 
expert people. This causes ambiguity and time con-
suming. Recently Guan et al. studied a general expert 
search problem and provided a solution using co-oc-
currence based diffusion. In this paper we implement 
a web based search application that makes use of heat 
diffusion technique to identity web resources that 
have details about human experts. Ranking is used for 
presenting results meaningfully. Our prototype appli-
cation demonstrates the proof of concept. The empiri-
cal results are encouraging. 

Index Terms – Heat diffusion, data mining, expert 
search, and co-occurrence 

INTRODUCTION

Searching for human experts has gained attention in 
research circles and industries. This kind of search is 
increasing day by day for various fields. Many search 
engines are able to provide such search mechanism. 
Many community search engines need registration in 
order to perform search operations. A general problem 
with the search engines is that they provide millions of 
results when a search query is given. The results are 
confusing, ambiguous and time taking to identify truly 
experts in the chosen area. Full of noise in the search re-
sults make it confusing and the users need to browser 
further to get the desired results. As World Wide Web 
has become a place for searching any kind of informa-
tion, the general search engines throw such problem. 
Obtaining exact results as expected by end users is a 
challenging problem. Ana Ivanovic is a famous tennis 
player. However, the search result in Google has shown 
her as an expert in swimming as shown in Figure 1.

Figure 1 – Vague expertise evidence
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 Research Guide, 
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There are many existing solutions that target select 
community. Organizational expert search is allowed in 
these applications where user can search for persons 
with expertise in some area. The search results are not 
actually reflecting the desired result. Moreover they 
are specific to a particular field. Obtaining human ex-
pert results as per the search query with reasonable 
quality is the challenging problem to be addressed. Re-
cently in [1] co-occurrence based was implemented to 
have expert search on the web. Co-occurrences help 
in finding relevance and reputation of human experts 
in chosen area. Then ranking based on heat diffusion 
helped to provide most appropriate results instead of 
presenting millions of records. 

In this paper we implement a web based application 
that allows expert search based on the idea conceived 
from [1]. The remainder of the paper is structured as 
follows. Section II provides review of literature. Sec-
tion III describes the proposed system. Section IV pres-
ents experimental results while section V concludes 
the paper. 

RELATED WORK

Expert search has been around for some years on the 
web. Human experts with certain skills can be searched 
over web [2]. Towards this many approaches came into 
existence. Building profiles of people automatically is 
one of the approaches as explored in [3] and [4]. TREC 
enterprise track was built in 2005 for expert search [5]. 
Model 1 and Model 2 came into existence for expert 
search [6]. In [7] a new model was built for searching 
Tilburg University’s web site. PageRank was explored in 
[8] for retrieval performance.  Other approaches used 
for extracting best resuls from web include non-local 
evidence [9], [10], query expansion [11] and relevance 
feedback [12]. Data fusion and voting techniques were 
explored in [13] for best search performance. A learn-
ing framework for discrimination was proposed in [14] 
for human expert search. 

One important observation is that web search results 
are poor and they are confusing and wasting the time 
of users. The quality of web search results is quite less 
than that of community search that targets specific in-
formation. In [15] and [16] researches tried to provide 
mechanisms to identity humans with high expertise.
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Matching of multiple aspects concept was implement-
ed in [17] and [18]. Graphs and heat diffusion concepts 
were tried out in many applications as explored in [19], 
[20], [21] and [22]. Recently in [1] co-occurrence meth-
od is used to identify human experts over web and pro-
vide search results accurately. 

HEAT DIFFUSION METHOD FOR EXPERT 
SEARCH

Heat diffusion model constructs a matrix to analyze co-
occurrence information and aggregate it for dealing 
with noises on the web. This method is used to identify 
high expertise people whose information is available 
over web. The co-occurrence based heat diffusion  mod-
el intuitively studies the query string and the names 
with strong connection to other relevant things. Based 
on this appropriate ranking is provided thus improving 
the quality of expert search result. More information 
can be found on the approach in [1]. 

EXPERIMENTAL RESULTS

Experiments are made in terms of number of web 
pages in top domains. The results are also observed to 
find expert users who appear in the search results. On 
a locally available input dataset which has been synthe-
sized the experiments are made. 

Figure 2 – Domains and number of web pages

When search is carried out using he proposed system, 
relevant results are presented as output. The summary 
of search results is presented din Figure 2.

As can be viewed in Figure 3, the summary of search 
results is presented in. The graph shows expertise of 
various users.

CONCLUSION AND FUTURE WORK

In this paper we studied the problem of expert search 
over web. The traditional search engines and even 
specialized search applications belonging to various 
domains provide millions of web pages as search re-
sults. The results contain noise and irrelevant web 
pages that are confusing. The web pages may also 
provide results that provide vague evidence of exper-
tise on various individuals. This is the problem that is 
difficult to address. Recently Guan et al. [1] presented 
a model known as co-occurrence based diffusion. Ac-
cording to this model the co-occurrence of the human 
expert names and various other aspects of the person 
are considered. A graph is prepared and heat diffusion 
mechanism is used to rank the results and identify very 
useful research that reflects users’ search intention. 
We built a prototype application to demonstrate the 
expert search concepts. The results reveal that it is 
possible to rank results of expert search to make the 
search results more meaningful without vagueness. 
Such results can directly used by users which contain 
expert details. 
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