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1. Introduction

The rapid development of wireless communication technology and smart phones makes it possible to access the
internet anywhere and anytime. Since most of the mobile devices are equipped with GPS functions, it is easy to
obtain the location information of mobile users. Recently, mobile social network services are growing quickly due to
the ubiquity of mobile users. The location based mobile social search is very important for the maobile users of mobile
social network services. Different from the conventional web search, the mobile social search analyzes user
preferences according to social data, and then takes into account the user preferences to search the optimal results for
users.

Recently, several studies have been conducted to provide mobile social search services [1-3]. The popularity and
experts rating based method is used for the mobile social search [1]. The popularity is evaluated by analyzing
contents published in social network services and historical searching keywords. The related experts are selected
based on the keywords and rating information. Then, the public popularity and experts rating are used for improving
the mobile social search. However, we have the problems that the popularity and experts rating information cannot
represent the personal preferences of each mobile user. The similar profile information of users is used for the mobile
social search in [4]. In this method, when the mobile social search is performed, the information of users with similar
profile information is used. It has the problem that user profile information is not changed with the change of user
preferences when time passes. Therefore, it cannot represent the preferences of mobile users well.

In order to resolve the problems of the existing methods, in this paper we propose a mobile social search scheme
based on popularity and user preferences. The popularity is calculated by analyzing real visiting records of mobile
users. The user preferences are evaluated by analyzing the existing social data which can be collected by social
network services. The proposed scheme ranks mobile social search results by combining both user preferences and
popularity.

2. The proposed mobile social search scheme

In this section, we introduce the proposed mobile social search scheme in mobile environments. The proposed
scheme consists of four steps. First, the candidate location sets are generated according to the analysis of the
historical social data, in which the unavailable locations are removed. Second, the popularity of each candidate is
evaluated by the visiting records of mobile users. Third, the meaningful locations are selected by using skyline
processing, and user preferences are evaluated by analyzing the existing social data collected by social network
services. Finally, the search results are provided to users according to ranking values which is computed by
considering both the popularity and user preferences.
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Fig. 1. Overview of the proposed scheme.

Figure 1 shows the overview of the proposed scheme. The collector module is used to gather user information
from the submitted contents of social network services constantly. User information, location, and visiting records of
users are stored in databases. Mobile users use mobile devices to search the requested contents. There are four
modules used to process search queries from mobile users. The query processor module is used to evaluate keywords,
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time, and location from mobile users. The candidate generator module is used to evaluate suitable candidates and
popularity values. The skyline module is responsible for assigning weight values according to user interests. The
ranking engine module is used to compute search results according to the popularity values generated from the
candidate generator module and user preferences generated from the skyline module.

3. Performance evaluation

In order to show the superiority of the proposed scheme, we compare it with the existing scheme [1] through
performance evaluation in the same experimental environment. All of the experiments were coded in Java 7.0 and
MySQL databases were used to store the check-in data. The check-in data is shown in Table 1, which is collected by
using Gowalla API in Stanford University. Gowalla is a mobile application used to support location based social
services.

[Table 1] CHECK-IN DATASET IN GOWALLA

Parameter Values
Total number of check-in users 196,591
Total number of check-in records 6,442,890
Collection period 2009.02~2010.10
The number of check-in in New York 142,386

In order to show the flexibility of the proposed scheme, the experiments are performed under various types (typel
- type8) with different user preferences and search frequencies. From type 1 to type 4, the user preferences are
consistent with the search frequencies. Conversely, various user preferences with the same search frequency
are used from type 5 to type 8. The search location is 10011 14th St New York in the USA, and the search radius
is within the New York City. Figure 2 shows the top-20 results of mobile social searches. A high search frequency
implies that the user preference focuses on low prices or short distances. A low search frequency implies high prices
or long distances, which is consistent with general user habits. Since neutral user preferences and extreme user
preferences are assigned for type 5 and type 6, the differences of the price and distance of search results are distinct.
Conversely, since the user preferences of type 7 and type 8 are not slanted, the differences of the price and distance of
search results are negligible. Since the existing method does not consider user preferences, the price and distance of
search results are high.
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4, Conclusions

In this paper, we proposed a social search scheme considering popularity and user preferences. The popularity is
calculated by collecting the real visiting records of mobile users. The user preferences are evaluated by analyzing the
existing social data collected by social network services. The experimental results have showed that the proposed
scheme is more feasible than the existing scheme. In the future, we will evaluate the proposed scheme in various
experimental environments.
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