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Abstract: Web search is a frequent activity on Internet connected devices, yet web search 

is still a nuisance when user is using a mobile device, due to their default keypad and small 

screen, and that search results could be mostly irrelevant for the user needs given its 

mobile context. User needs an efficient way to introduce query terms and receive more 

precise information. In this paper, we propose a new web search personalization approach 

that captures the user's interests and preferences in the form of concepts by mining search 

results and their click through. Onto-Search is based on a client server model. Server 

performs heavy tasks such as training, re ranking, To preserve privacy only the feature 

vectors is passed to the server. Location information is also taken into consideration. In 

addition gps locations help in reinforcing search results. Finally, based on the derived 

ontology SVM is used for re-ranking of future search results.      

Keywords: Personalization, Content Ontology, Location Ontology, Re Ranking Search 

Results, Mobile Search Engine, Click through Data. 

INTRODUCTION 
In today’s era internet is widely used. Using internet through mobile has become common nowadays. 

But there arises some issues like small keypad, limited display screen. To be efficient mobile search 
engine must be able to profile user’s interests and return highly relevant results by submitting shorter 
queries. Leung et al developed a system that personalizes search results based on concept preferences 
and showed that it is more effective than page preferences [2].Several personalization techniques have 
been proposed to model users' content preferences via analysis of users' clicking and browsing behaviors 
[3],[4],[5],[6].In this paper we personalize search  using content and location ontology, user preferences. 
For example if the user provides a query “hotel”, a set of results will be returned to the client. Based on 
the click through of the user Onto-Search understands that the user’s content preference is “reservation” 
and location preference is “India”. Further GPS locations of the user are also tracked. If the user is at the 
location “Chennai” then it will be effectively used in personalization. For Personalization of future queries 
the user preference “reservation”, “Chennai” will be taken into account. Thus for future queries Onto-
Search will favour results concerning hotels in Chennai.GPS locations can be obtained by mobile devices. 
To provide effective personalization Onto-Search is capable of combining users location preferences and 
GPS locations.  

The  Onto-Search client is responsible for receiving the user’s requests, submitting the requests to the 
Onto-Search server, displaying the returned results, and collecting his/her click through in order to 
derive his/her personal preferences. The Onto-Search server, on the other hand, is responsible for 
handling tasks such as training and re ranking of search results before they are returned to the client. The 
profiles of users are stored on the Onto-Search clients, thus preserving privacy to the users. Onto-Search 
client performs tasks such as submitting the query to the Onto-Search server, providing the results 
obtained from the server, collecting the click through of the user that can be used in personalization. The 
Onto-Search performs computationally heavy tasks such as training and re ranking. Onto-Search client is 
a Google Android platform and Onto-Search server is a PC server. Only the feature vectors obtained from 
the users click through are passed to the server thus preserving the privacy of the user. These vectors are 
used for personalization of future queries.  

K. Anita Davamani, Assistant Professor, Department of Computer Science and Engineering, BIST, BIHER, Bharath 
Institute of Higher Education & Research, Selaiyur, Chennai. E-mail: anitadavamani@gmail.com 

S. Amudha, Assistant Professor, Department of Computer Science and Engineering, BIST, BIHER, Bharath Institute of 
Higher Education & Research, Selaiyur, Chennai. E-mail: amudha17s@gmail.com 

Ontology based Personalized Mobile Search 
Engine  

K. Anita Davamani, S. Amudha   

                                                 

mailto:amudha17s@gmail.com


275            K. Anita Davamani et.al 

RELATED WORK 
Most search engines return roughly the same results to all users which may be relevant or irrelevant. 

However, different users may have different information needs even for the same query. For example, a 
user who is looking for a laptop may issue a query “apple” to find products from Apple Computer, while a 
housewife may use the same query “apple” to find apple recipes. The personalization of search results of 
the search engines were based on users click through [7]. There are some proposals which include an 
ontological user profile and even define a context model to determine user’s interests or re-rank search 
results according to the profile created while the user is surfing the web [8] [9], but essentially they 
consider desktop users only. Focusing on the mobile environment, there is previous research related to 
web search. Some proposals already uses ontology to represent user profile, others include some context 
elements but usually limited to the geographic location. Some others approaches use ontology to create 
clusters of results.  

There are other works which deal with word recommendation and auto completion[10] on mobile 
devices, but they rarely include the ontology knowledge. Also, there is a newer propose for a standardized 
mobile ontology [11] but it is focused on mobile services instead the web search, so it does not include 
elements relevant to obtain better search results. Rank Net, scalable implementation of neural networks, 
is then employed to learn the user behavior model from the cleaned click through data. Earlier 
personalization techniques were based solely on the computational behavior of the user to model his 
interests regardless of his surrounding environment. The main limitation of such approaches is that they 
do not take into account the dynamicity of the user interests. 

Gan et. al suggested that search queries can be classified into two types, content (i.e.non-geo) and 
location (i.e.geo).A classifier was built to classify geo and non-geo queries, and the properties of geo 
queries were studied in detail. It was found that a significant number of queries were location queries 
focusing on location information. Hence, a number of location-based search systems designed for geo 
queries have been proposed. These include Yokoji et al search engine who proposed a location-based 
search system for web documents. A parser was employed to extract location information from web 
documents, which was converted into latitude longitude pairs or polygons .When a user enters a query 
together with the location information specified in a latitude longitude pair, the system creates a search 
circle within the specified latitude-longitude pair and retrieves documents containing location 
information within the search circle. 

SYSTEM ARCHITECTURE 
 An ontology-based, multi-facet (OMF) user profiling strategy to capture both of the users' content and 

location preferences (i.e., .multi-facets.) is used for building a personalized search engine for mobile users.  
Figure 1 shows the general process of our approach, which consists of two major activities: 1) Re-ranking 
and 2) Profile Updating. The search results are obtained from the backend search engines (e.g., Google, 
MSN Search, and Yahoo). 

 
Fig.1: System Architecture 
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When a user enters a query, The results obtained from the search are combined and re-ranked 
according to the user's profile trained from the user's previous search activities. After the search results 
are obtained from the backend search engines, the content and location concepts (i.e. important terms 
and phrases) and their relationships from the search results and stored, respectively, as content ontology 
and location ontology. 

After the search results are obtained from the backend search engines, the content and location 
concepts (i.e. important terms and phrases) and their relationships from the search results are stored, 
under content ontology and location ontology. When the user clicks on a search result, the results, content 
and location concepts are stored in a database. RSVM training is done to using the feature vectors to 
obtain a content weight vector and a location weight vector for re-ranking. The search results for the user 
GPS locations are used along with location preferences for effective personalization. Weight vector is 
incremented for the particular GPS locations and is updated in user profile. When the user issues the 
same query again the personalized results according to the user content and location preferences are 
displayed to the user. Thus the user can get an effective result which helps him in making quick decision 
making without any confusion. 

Concept Extraction  
 Our personalization approach is based on concepts to profile the interests and preferences of a user. 

Therefore, an issue we have to address is how to extract and represent concepts from search results of 
the user. We propose in this paper an ontology-based, multi-facet (OMF) profiling method in which 
concepts can be further classified into different types, such as content concepts, location concepts. Here 
we define two concepts namely, content concepts and location concepts. A content concept, like a 
keyword or key-phrase in a Web page, is related to the content of the page, whereas a location concept 
provides information about the places related to the page. 

Content Ontology 

If a keyword/phrase exists frequently in the web-snippets arising from the query q, it can be 
considered as an important concept related to the query. Thus, our content concept extraction method 
first extracts all the keywords and phrases from the web-snippets arising from q. The possible concept 
space determined for the query “hotel,” while the click through data determine the user preferences on 
the concept space. In general, the ontology covers more than what the user actually wants. The concept 
space for the query “hotel” consists of “map,” “reservation,” “room rate,”..., etc. If the user is indeed 
interested in information about hotel rates and clicks on pages containing “room rate” and “special 
discount rate” concepts, the captured click through favors the two clicked concepts. Feature vectors 
containing the concepts “room rate” and “special discount rate” as positive preferences will be created 
corresponding to the query “hotel.” When the query is issued again later, these feature vectors will be 
transmitted to the Onto-Search server and transformed into a content weight vector to rank the search 
results according to the user’s content preferences. 

Location Ontology 

In the location ontology, we organize all the cities as children under their provinces, all the provinces 
as children under their regions, and all the regions as children under their countries [1].The location 
ontology extraction method first extracts all of the keywords and key-phrases from the documents 
returned for q. If a keyword or key-phrase in a retrieved document d matches a location name in our 
predefined location ontology, it will be treated as a location concept of d. For example, given the concept 
“Tamil Nadu” from document d, we would match it against our location ontology. If a concept matches 
several nodes in the location ontology, all matched locations will be associated with the document.      

Click through Collection 

When the user issues a query a set of results are returned to the client. When the user clicks on a 
search result the click through is captured and the clicked concept is favored. The content ontology 
together with the click through serve as the user profile in the personalization process. They will then be 
transformed into a linear feature vector to rank the search results according to the user's preferences. 
These search preferences, along with a set of feature vectors are submitted along with future queries to 
the server for search results re-ranking. 

Spy NB learns user behavior models from preferences extracted from click through data. Spy NB 
assumes that users would only click on documents that are of interest to them. Thus, it is reasonable to 
treat the clicked documents as positive samples. However, un-clicked documents are treated as unlabeled 
samples because they could be either relevant or irrelevant to the user.  
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Based on this interpretation of click through, the problem becomes how to predict from the unlabeled 
set reliable negative documents which are irrelevant to the user. 

RSVM 

Ranking SVM is an application of SVM to solve certain ranking problems. Its purpose is to improve the 
performance of the internet search engine. Using click through data as the input, RSVM aims at finding a 
linear ranking function, which holds for as many document preference pairs as possible. It maps the 
similarities between queries and the clicked pages onto certain space. It calculates the weights between 
any two of the vectors obtained. Re-ranks the search results based on the weights. If a user has visited the 
GPS location, the weight of the location concept is incremented. Hence, we assume that the location that 
the user has visited a long time ago is less important than the location that the user has recently visited. 
Thus GPS plays a important role in location information. 

EXPERIMENTAL EVALUATION 
Finding the required information quickly and easily on the web remains a major challenge. Most 

search engines compute a numeric score on how well each search results matches the query, and rank the 
results according to this value. The top ranking results are then shown to the user. 

The users are asked to perform relevance judgment on the top 100 results for each query by filing in a 
score for each search result to reflect the relevance of the search results to the query. The score indicates 
three levels of relevancy (Good, Fair”and“Poor).Documents rated as Good” are considered relevant 
(positive samples), while those rated as Poor” are considered irrelevant(negative samples) based on  the 
user's needs. The documents grouped as Fair are treated as unlabeled. Documents rated as 
“Good”(relevant documents) are used to compute the average relevant rank improvements (i.e., the 
difference between the average ranks of the relevant documents in the search results before and after 
personalization) and top N precisions, the two primary metrics for our evaluation. 

Considering our proposed system, we use two straightforward evaluation measures, namely, precision 
and recall. Different queries may induce from the search results different concept spaces which are 
different in both sizes and diversities. Additionally, different users may have different interests and 
preferences on the search results. The diversity of content and location information of a query can be 
obtained from the extracted content and location concepts, while the interest/preference of a user can be 
found by his click through behavior. In information retrieval contexts, precision is the fraction of 
retrieved documents that are relevant to the search. Recall is the fraction of the documents that are 
relevant to the query that are successfully retrieved. 

Precision and recall are defined in terms of a set of retrieved documents (e.g. the list of documents 
produced by a web search engine for a query) and a set of relevant documents (e.g. the list of all 
documents on the internet that are relevant for a certain topic). 

CONCLUSION 
In this paper, we proposed an Ontology-Based Personalization framework for automatically extracting 

and learning a user's content and location preferences based on the user's clickthrough. Here we develop 
different methods for extracting content and location concepts, which are maintained along with their 
relationships in the content and location ontologies. As for the future work, we plan to study the 
effectiveness of other kinds of concepts such as people names and time for personalization. 
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