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Abstract— The increasing development of mobile devices and wireless technology has motivated interest in mobile services in the new
era of mobile computing. The wireless technology has made people more mobile. Almost everyone in the society has Internet access on
the wireless network. Recently, mobile users has been subscribed to many locations based services (LBS), such as location-based games,
location- sharing social networks, advertising, road-side assistance, tourist guide, etc. This raised the innovative research in mobile
computing to design novel and scalable location-based system. The location based queries (LBQ) are fundamental to LBS. The LBQ are
the key to access information from the database. The location based queries can be continuous queries. The continuous gqueries answers
depend on the movement of mobile user. Several aspects have been proposed to process continuous queries in mobile networks. When
somebody would like to visit a new location, then if the information is available at the tip of figure, it's very helpful to assist proper
information. The proposed system gives the information about the current places such as Hotels, Colleges, and Schools in LBS. The
people who would like to visit a city can get faster information and manage their valuable time effectively and efficiently.

Index Terms— Location Based Services, Continuous Query, Google API’s, GPS, Range query, Nearest Neighbors.

1 INTRODUCTION

N recent years, the use of wireless technology devices has

been growing at an exponential rate. The increasing use of

portable computing devices communicates with a central
server via a wireless network, the mobile clients can have ac-
cess to database information systems located at the static net-
work while they are travelling [1]. Mobile computing provides
database applications with useful aspects of wireless technol-
ogy, and focuses on querying central database servers is re-
ferred to as mobile databases. Mobile service providers are
establishing a number of information services including
weather information or weather forecast services, news, tour-
ist services, route guidance, and so on. These services face
location based query processing issues in mobile computing.

Location based applications (LBA) provides LBS’s by using
queries called location based queries (LBQ). The LBQ needs
Location Dependent Data (LDD) for computing the result. For
example, “what is the distance from the airport to here?” is a
location dependent query because the value of the distance
depends on the geographical location of the mobile unit which
initiated by the query. If the coordinates of the location “here”
is not known, then the query cannot be processed. Each an-
swer to this query will be different, but correct because the
geographical location of “here” is continually changing.
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Fig. 1 Taxonomy of Mobile Queries

Location-dependent queries can be classified into two catego-
ries fig.1. The first category is based on user or object types,
and the second is based on query types. User or object types
represent the state (still or moving) of the mobile unit when
issuing the query and the searched object. The query type,
category relates to the state of the queries whether continuous
or non-continuous queries.

A continuous query is very much different from conven-
tional queries; clients need to submit a query only once and
notification of the updated information will be sent automati-
cally as clients move to different regions. Location dependent
continuous query might be:

Range Queries retrieves the objects located within a specific
region. And Nearest Neighbor Queries responsible for getting
the objects closest to a specific location.

The structure of the paper is as follows: section 2 describes
related work, section 3 proposed systems, section 4 perfor-
mance evaluation of system and Section 5 concludes with fu-
ture evaluations.

2 RELATED WORK

Mobile Computing specifically focuses on location based
queries, which are the most challenging issues in location
based services. The location based query result depends on the
location of the objects involved. Location based queries (LBQ)
is range query, nearest neighbor query, navigational query,
continuous range query, continuous nearest neighbor query
[2] [11]. Location dependent queries are considered as contin-
uous queries. The previous sample query answer must be con-
tinuously refreshed because it can change immediately due to
the movements of people or mobile object. To process snap-
shot and continuous range query for moving objects on the
road network Haojun Wang, defined approach using dual
index structure and introduced a Shortest-Distance-based
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Tree (SD-Tree) to preserve and reused the network connectivi-
ty and distance information can when the query point location
is updated, hence reduces the continuous query update cost
[3] [9]. Guohui Li, Ping Fan, Yan Hong Li focused on pro-
cessing CKNN queries on road networks proposed an efficient
CKNN method based on the moving_state of an object [4].
Where continuous distance based range query evaluation in
Euclidean space have been described by Muhammad Aamir
[5]. Dragan Stojanovic introduced the method for continuous
range monitoring that assumes 2D indexing scheme for index-
ing spatial network data [6]. Rimantas Benetis and Christian S.
Jensen presented algorithms for k nearest and reverse k nearest
neighbor queries on the current and anticipated future posi-
tions of points moving continuously in the road network [7].
Processing continuous k-nearest neighbor (k-NN) query over
moving objects in a location-dependent application requires
the frequent location updates of moving objects and continu-
ous k-NN queries must be efficiently processed at the same
time. Wei Zhang proposed a grid cell based continuous k-NN
query processing method (CkNN). This utilizes a main
memory grid index to store the location of moving objects [8].

A continuous nearest neighbor query retrieves the nearest
neighbor (NN) of every point on a line segment. Yufei Tao and
Dimitris Papadias proposed CNN algorithm with R-tree. It
employs branch-and-bound techniques to prune the search
space. Specifically, starting from the root, the R-tree is trav-
ersed to leaf node and updated the data point [10]. Kefeng
Xuan and Geng Zhao proposed two methods to process a con-
tinuous range queries and continuous nearest neighbor query
[12]; one method is constructed using R_tree where second
one addressed the requirement on actual network distance.

At LBS, various techniques used to determine location of
mobile unit automatically. Typically mobile cellular network
or GPS (Global Positioning System) has been used. Cellular
Network-Based uses the location of the base station currently
handling a call to represent the subscriber’s location. This can
be increased accuracy by sectorization (using directional an-
tennas at the base station). GPS is a satellite based navigation
system that used a triangulation method using timing signals
from 4 satellites out of a system of 24 satellites. It is used eve-
rywhere except where it’s impossible to receive the signal, i.e.
inside buildings, in caves and underwater. Built-in GPS ena-
bles applications to take a user’s location into account, and
combined with constantly emerging wireless technologies are
creating an opportunity to make very powerful personalized
mobile services. Location-based and personalized services
such as a tourist guide and city guide have been developed by
using mobile application development technologies like WAP,
J2ME and present in Android. Existing information guides
used GPS for localization and mobile Internet for retrieving
Google Map. These assumed a tourist or visitor as a mobile. It
focused on to provide visitors with up-to-date and location-
aware information about a city via a mobile device [17] [15]
[18].

The existing city guide application included basic functionali-

ties such as showing a map, locating points of interest (POIs) on
a map, locating location of a user, retrieving information of POls,
show route direction to POIls, adds a reminder, and choose differ-
ent kinds of POlIs to show on map [15]. It uses GPS to locate a
mobile user and calculate distance between two points by using
great circle distance formula; which retrieves the air distance, not
a road network distance.

3 PROPOSED SYSTEM

In recent years, third generation mobile networks are revo-
lutionizing mobile Internet access, and other technologies like
GPS and WI-Fi enables the creation of new sorts of location-
aware applications. The mobile users has been subscribed to
many locations based mobile services, such as location-based
games, location- sharing social networks, road-side assistance,
tourist guide or city guide, etc. This raised the innovative re-
search in designing novel and scalable location-based services.

When a person visits to unfamiliar cities, they require the
proper guidance about various places of the city, so need to
hire person for this. This process is totally time consuming,
wasting of money and risky as point of security. The main
objective of the proposed system is the design of City Guide
application for processing location based continuous query on
the road network. The application should serve as a genuinely
helpful and informative tool for use by both locals and visiting
people. Therefore, the people who visit Mumbeai get faster in-
formation and can manage their valuable time as well as the
money effectively and efficiently. The design of a system
based on some assumptions.

Assumptions:

The mobile user is driving a car and moving from one place
to another on the road network. The speed factor of the car has
been varied as per user, and region such as in school area
speed is low where on the highway it’s high.

The proposed system work is carried out in the following
steps fig. 2:

1. The user has options like to check his/her current lo-
cation on Google Map located by marker, finding the
most popular and known sites like schools, colleges,
hotels, and hospitals those are near or comes within a
specific region as per current location.

2. Database server evaluates user request as a query by ap-
plying the current location information of users
a. Location information updates continuously as
per the change of location of moving mobile
user.
b. Find the road network distance by using
Google API Services.
3. Once the query has been evaluated every time the result
of it reevaluated as per changed location, and it will pass
to the mobile user.
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4. The performance of an application evaluated by submit-
ting a number of continuous queries and checking re-
sponse time.
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Fig. 2 Activity Diagram of City guide

The application integrated Map based activities by using
Google Maps as User Interface element; which has full access
to the map, controlling display settings, altering the zoom lev-
el, and moving centered location.
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Fig. 3 System Architecture Diagram
The City Guide application architecture is defined as in fig.
3 the client is android mobile and on the server side has PHP
script (Web Services) with MySQL database server. The over-
all system architecture is divided into three independent parts
respectively, which is benefited for data storage, processing,

Sends queries to database

displaying results and maintenance.

The application has been started after getting the current
location points (latitude and longitude) detected by GPS. The
database server stores the information about various places
that is Latitude, longitude, address, name and access count.
The mobile user updated location continuously sends to the
server with the NN or range query. The user has been getting
different but accurate result of submitted query as a location
of he/she get change. The Web Services returns the result by
considering database information along with Google direction
API used for retrieving shortest path in road network; where
the user set up a query and make a request to the API using
the client URL (CURL) PHP library. The response returned in
JSON.

Shortest path retrieval technique:

The road network can be modeled as weighted graphs
where the nodes of the graph represent points of interest and
the edges connecting the nodes represent the road. The weight
can be the distances between nodes. For simplicity assumption
is graph can be undirected. The weighted network can be rep-
resented mathematically by an adjacency matrix.

For example:
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If C considers as origin and B is the destination, then to
reach to the destination multiple paths are available, only need
to find out which is the shortest path. The Dijekstra Shortest
path evaluation method used to see in following table 1.

Table 1: Shortest Path Evaluation

Source Destination | Path Cost
C B C-B 3
C B C-A-B 3
C B C-D-A-B 6
C B C-A-D-C-B | 8

As per dijekstra minimum cost path are two. The User has

two shortest paths to reach destination.

4 PERFORMANCE EVALUATION

The fig. 4 and fig. 5 shows, the City Guide application de-

signed for evaluation of continuous query and for providing
an intuitive interface with a simple menu. So that interaction
with application requires minimal effort and does not distract
the user’s attention from other activities (walking, talking, and

driving).
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Fig 4.Screenshot of query Evaluation

The list of Nearest Places :
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Fig 5. Screenshot of Result Set

The performance testing of mobile application faces a varie-
ty of challenges due to unique features of mobile devices, lim-
ited bandwidth, unreliability of wireless networks, as well as
several restrictions of wireless network need to be carefully
evaluated by service providers: restricted energy capacity,
limited computing power, amount of memory and storage
space; limited bandwidth and high cost of wireless connec-
tions. The traditional guidelines and methods used in desktop
application are not applicable to a mobile environment.

The client side performance of an application has been test-
ed in a realistic environment and takes dynamic mobile con-
text into consideration, which is difficult to simulate on the
desktop. The users have been asked to accomplish specific
tasks during experimental testing. All the experimental results
shown correspond to the real data set. The performance meas-
urement done: by considering the range Vs number of places
retrieved and by considering average response time requires
to get result as per current location of the mobile user and
range.

The user’s current location that are latitude and longitude
values in degree decimal (GPS values) converted into x and y
coordinates while mapping the result. Firstly, latitude and
longitude has been converted into radians using following
formula:

LAT= (latitude *pi) /180
LON-= (longitude*pi) /180

The spherical coordinate system has earth's radius approx-
imately 6371 km. The radian coordinates have been converted
into x and y coordinates using following formula:

x= R*Sin (LAT) *Sin (LON)
y=R*Cos (LAT)

» Number of places Retrieved as per range value and cur-
rent location of the user:
1) Retrieves places within a fixed range of fixed loca-
tions.

User has been submitted the query as “Retrieves nearest
places from Terna Engineering College” for fixed range that
is 7 Km and fixed location. The result of the query is the total
number of places (schools, colleges, hotels and hospitals) is
retrieved as shown in table 2.

Table 2: Current location Vs Number of places retrieves

Number of places re-

Current Location trieve
1985.34-6023.18 51

E

=

£z ©

T 0T 7

gE 201

B 0+

z 1985.34-6023.18

Current Location

Fig 6 Graph showing Current location Vs Number of places retrieve
Fig. 6 shows the graphical representation of the number of ob-
jects retrieve as per current location of the mobile user. It ex-
plains total number of places retrieved at that location within 7
km range.

2) Retrieves places within a fixed range of varied loca-

tions.
User has been submitted the query as “Retrieves schools
within 5 km from my current location” for fixed range and
varied location as the user moves from Terna Engineering Col-

lege towards Thane. The result is shown in table 3.
Table 3: Current locations Vs Number of Schools retrieve

Current Loca- Number of Schools
tion Retrieved
1985.34-6023.18 10
1986.71-6022.66 12
1989.03-6021.79 1
1991.15-6021.05 1
1992.66-6020.52 5
1993.97-6020.03 0
1995.96-6019.29 20
1997.05-6018.84 5
2000.72-6017.41 9
2001.29-6017.21 15
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Fig. 7 Graph Showing Current Location Vs Number of Schools retrieves
Fig. 7 shows the number of schools retrieved as per the mobile
user movement. The query submitted by a user at Terna Engi-
neering College continuously refreshed  because the location
change immediately due to movement of mobile user.

1) Retrieves places within a varied range of fixed loca-

tions.
User has been submitted the query as “Retrieves places with-
in the range from my current location” for different range val-
ues and for fixed location. The result of this query is the total

number of places as shown in table 4.
Table 4: Range Vs Number of places retrieves

Range | Number Of Places Retrieved
(Km) School | College | Hospital | Hotel
5 18 5 5 6
10 21 6 11 10
15 21 9 12 10
20 27 9 12 10
25 27 9 12 10
30 27 9 12 10
30
g 25 p——e
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Fig.8 Graph showing Range Vs Number of places retrieve
Fig. 8 shows the graphical representation of the number of places
retrieved as per range constraint at a fixed location that is Terna
engineering college.

» Response time as per range value and current location
of the user:
1. Range Query Vs Response Time

User has been submitted the query as “Retrieves places with-
in the range from my current location” for different range val-
ues and for fixed location. The mobile user current location is
Near Ghansoli Station. The Table 5 shows the details of range
values from 5 to 50 km and response time in seconds for getting
the results of submitted query from a remote server for Schools,
Colleges, Hospitals and Hotels.

Table 5: Performance of Range Query Vs Response Time

Range (Km) Response Time (Sec)
Schools | Colleges | Hospitals | Hotels

5 3 3 4 3
7 6 6 3 3
10 6 3 4 3
20 7 3 4 4
30 7 6 4 4
40 6 3 4 4
50 6 3 4 3
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Fig.9 Graph Showing Response Time of Range Query

Fig. 9 shows graphical representation of response time of range
query in seconds. The user gets varied response time, because it
depends on how much time required for client server communi-
cation in wireless network, server bandwidth and server query
evaluation time.

1. Number of Users Vs Response Time
The Table 6 shows the response of system in seconds of con-
tinuous query and as the number of users simultaneously submit-
ted a query and tried to search nearest or within range point of

interest.
Table 6: Performance of Number of user Vs Response time

Number of Response Time (Sec)
mobile us-
ers Schools | Colleges | Hospitals | Hotels
2 2 2 2 3
5 3 3 3 4
10 3 4 3 4
15 5 3 4 3
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Fig.10 Graph showing the performance of Number of users Vs Response Time
Fig.10 shows a graphical representation of the performance of
a number of users Vs response time in seconds. Generally, as the
number of user’s increases and submitting requests simultaneous-
ly, system performance degraded. The proposed system gives a
variable performance because mobile device and mobile network
limitations affecting on it.

5 CONCLUSION

The growth in the number of mobile users motivated the new
technologies in mobile computing to provide various location
based services. Location based query evaluation is challenging
issue in LBSs. LBQ's are totally based on Location dependent
data, where location or geographical area is changeable as per
the movement of mobile user. Early work is focused on how
various locations based queries evaluated fast and return the
correct result. The various index structures and cache policies
have been defined to process continuous location based que-
ries.

The Proposed system evaluated location based queries
through location based mobile application which has inbuilt
GPS for localization and Internet for accessing remote infor-
mation about POI’s. It also serves to steer visitors to find out
the nearest and within range interested places or current
events and map these on a Google map. The service resulting
from this system gives users new ways of accessing infor-
mation faster when they are out in the town. In the future
evaluations, plan to extend the work on another type of spatial
queries such as Geo-fence query.
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