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ABSTRACT 

 

 The recent mobile environment world is being enriched with global positioning system. 

The GPS enabled mobile devices are now expanding its uses in variety of field to reduce the user 

time and complexity. The multi nature of moving object in mobile environment are now 

controlled and monitored with the help of GPS tracking system.  Due to the vast advancement in 

the field of mobile computing, variety of users with different purpose request for high 

complexity data which are time and location dependent. This paper deals with mobile 

environment that are presently make use of GPS for its user during mobility. Here we present a 

basic architecture to explain the workflow of GPS in mobile environment. In addition the 

monitoring algorithm helps to identify the position of moving objects. 

  
Key words: GPS, Tracking System, Moving Object, Mobility, Location Dependent. 

 

 

 

I. INTRODUCTION 

GPS stands for global positioning system, is a satellite-based navigation system. Formally, it 

was implemented for military based operations. Once the mobile network gets popular due to 

its availability and accessibility, the GPS are then allowed for civilian use for locating and 

identifying moving objects in the mobile environment. One special reason that makes GPS to 

reach its milestone is that, it can work in any climatic conditions, round the clock for 24 hours 

a day. The GPS enabled satellite orbits the earth for minimum twice a day and sends 

information, valuable data (e.g. weather report, traffic monitoring, climatic changes) to the 

earth Base station instantly. The GPS satellites works with the help of solar energy and this is 

obtained from the sun. In addition they are equipped with back up batteries which supply 

energy when the satellite is affected with natural calamity like solar eclipse, that is, when there 

is no solar power. GPS satellites circle the earth twice a day in a very precise orbit and transmit 
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signal information to earth. GPS receivers take this information and use triangulation to 

calculate the user's exact location. Essentially, the GPS receiver compares the time a signal was 

transmitted by a satellite with the time it was received. The time difference tells the GPS 

receiver how far away the satellite is. Now, with distance measurements from a few more 

satellites, the receiver can determine the user's position and display it on the unit's electronic 

map [1]. Each GPS satellite transmits data that indicates its location and the current time. All 

GPS satellites synchronize operations so that these repeating signals are transmitted at the same 

instant. The signals, moving at the speed of light, arrive at a GPS receiver at slightly different 

times because some satellites are further away than others. The distance to the GPS satellites 

can be determined by estimating the amount of time it takes for their signals to reach the 

receiver.  

When the receiver estimates the distance to at least four GPS satellites, it can calculate its 

position in three dimensions [2]. With the advent of mobile computing devices and cheap 

location sensing systems, location information has become an important resource both for 

mobile and „desktop‟ users. Environments with a significant number of mobile computing 

devices (mobile environments) foster demand for location information. Both mobile and 

desktop users require applications that adapt and respond to the presence of people and objects 

in their environment. Due to the vast advancement in the field of mobile environment, GPS is 

now implemented in various applications such as traffic monitoring which is now available 

almost in all vehicles that integrate with mobile network. To do so it needs, location-aware and 

context-aware. So the distributed and networked computing environments are often equipped 

with various location sensing systems known as Global Positioning System [3]. 

 

 

Figure 1: G P S Enabled Satellite System 

Here in this paper we discuss about the role of GPS in monitoring moving objects that are 

presented or connected in the mobile environment. In addition, we describe how to meet the need 

for location-dependent information by introducing a general purpose location service for mobile 

environments. Here we present a monitoring algorithm to monitor moving objects that are 

actively present in the mobile network. This paper is organized as- section 2 describes purpose of 
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GPS in mobile environment, section 3 explains the basic architecture of GPS in mobile 

community, section 4 states the monitoring algorithm for analyzing mobile clients in mobile 

network and section 5 concludes the whole paper.   

     

II. PURPOSE OF GPS IN MOBILE ENVIRONMENT 

 

Car Navigation Systems 

 

A car navigation system uses a specialized computer that uses the signals from GPS satellites 

to track the driver's progress on a digital map. It may provide services like the shortest route, 

etc. This is the most publicized application of GPS [2]. 

 

Geographic Information Systems (GIS) 

 

GPS technology is used extensively in geographic information systems. These systems 

combine cellular data networks for communication, GPS for vehicle location, and geographic 

information system tools for mapping display. Use of GPS in GIS will permit state and local 

governments to more efficiently coordinate road way maintenance and construction in rural 

areas, provide efficient ways of maintaining roadway databases, and maintain accident 

inventories. 

 

Emergency Systems   

 

GPS technology is being used to develop emergency messaging products. With the aid of a 

wireless communication link, the emergency system communicates the GPS derived position 

information and the species of the situation to the base station. GPS based car alarms with GPS 

to locate stolen cars are being considered by the automobile industry. Several other emergency 

products exist currently [2]. 

 

Aviation 

 

GPS technology is being applied in aircraft safety systems, air traffic control system.  GPS 

technology can be used to plot aircraft altitude to a pitch of one-tenth of one degree. In future, 

pilots will do more monitoring, while computers will issue air traffic instructions. This is 

expected to reduce the number of people required in the control tower and cockpit. 

 

Atmospheric Sounding using GPS Signals 

 

Radio occultation techniques allow researchers to make observations about planetary 

atmospheres. During the Mariner and Voyager missions, spacecraft trajectories were planned 

so that radio signals from the space craft would transect a planet‟s atmosphere. Earth-based 

receivers were able to detect phase changes in the radio signals based on the refractivity of the 

atmosphere. 
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Tracking of Wild Animals  

 

Animals are equipped with GPS receivers and with wireless transmitters. The GPS determined 

position is transmitted to the control station. This information is used to track animals and for 

studying their nomadic patterns [2]. 
 

 

III. BASIC ARCHITECTURE OF GPS IN MOBILE COMMUNITY 

 

At present the GPS tracking system application have been installed and executed successfully 

in various situations. One among the notable is involving GPS traffic monitoring system. A car 

that is equipped with this technology allows the user to travel along to anywhere which is 

unknown. It gives information about the accidents and tourist spots around in the ongoing road 

instantly and accurately. The limitation of GPS are not only to this point, it is now available in 

mobile environment, which allows a common user to navigate several applications that are 

context and location dependent.  

 

 

 
 

Figure 2: Basic of Architecture of GPS Using Mobile Network 

 

Here we present a basic architecture of GPS working scenario, in which three segments are 

involved. The control segment involves sending and receiving data from the space segment. 

The space segment manages data of a moving object which is identified with is context aware. 

The user segment, here a common applicant receives data from the space segment through his 
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GPS enabled application connected through mobile network. In order to have an exact position 

of a moving object we involve three satellites to calculate it s exact position in the ground. The 

efficient platform to handle this type of data are mobile cloud computing. Here in cloud 

computing it is able to store and retrieve mass amount of data for processing. This high 

complexity data are then been transferred and delivered to its appropriate devices with the help 

of mobile network. So the combination of cloud and mobile environment would improve the 

efficiency of GPS enabled applications in the user mobile devices. 

 

IV. MONITORING ALGORITHM FOR MOVING OBJECT 

 

A moving object is associated with a server at all times. It is so called due to its mobility in 

manner when it‟s active in mobile network. A moving object may also call as moving agents. 

The major thing to be considered in moving object can be the context aware and location aware. 

When a moving object is about to leave its current service zone, it sends a message to the server. 

The server deletes the moving object from its repository and sends back a set of tuples, address 

from its routing table identifying adjacent service zones. The moving object sends message to the 

server controlling the zone it is entering. Here we present a monitoring algorithm for moving 

object that are actively present in the mobile environment, 

  

Monitoring Algorithm 

 

Initialization: compute the initial k NNs and assign thresholds  

// T: Set of all objects that incur violations  

// p
r
r,for =0,l,…..,k,are the new NNs 

For each timeslamp such that T≠Ø//there is at least one violation 

For each inner object pr T-l, mark interval [t3-r , t1 ) as orphan 

 i‟= l; r‟o=0;// i‟is an index over the new thresholds t’r 

For i=l to k // I is an index over the previous thresholds t3 

If interval [t3-r , t1 ) is an non orphan//1
st
 step 

t’=t3:pr
r
=pr ; ∫

'
=t

r
+1;//assignment of initial NNs and t

r
  

Sort objects in T-O in ascending distance from q in sorted list L7 

 While set of current NNs contains ≤ k objects and L7 not empty 

    Remove the next object p Lr 

    Find interval [t
r
r-∫ , ∫

'
∫
4
 ) that contains dr 

    Find interval [t
r
r-∫ , ∫∫

4
 ) that contains dp 

    If [t
r
r-∫ , ∫∫

4
 ) is orphan  

               ∫∫
4
 = t3 ;Mark  [∫r-∫ , ∫∫ ) as non orphan 

Else // not orphan- resolve with p’r in interval [∫r-3 , ∫‟∫ ) 

      If the current distance dr 
r   

of  
 
pr 

r   
is not known 

 

         Obtain location of 
 
p’r

 

Insert p’r  into U // set of inner objects involved in conflicts  

       t’r =(dr
r
+dp)/2; 

   Insert  p in the result 

End while  

If set of current NNs contains k objects 

Send the unicast messages with new thresholds to objects  in T U  
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Else // Case 2,set of current NNs contains k’<k objects (|O| >|I|) 

Repeat  

    Determine radius  r around  q that is expected to contain k objects 

    Broadcast query asking for set U∫ of outer objects in circle (q,r) 

    Insert to Ur outgoing objects in [t3∫ ]  

Until |U|+ k≥k 

Sort U∫ on distance 

Insert the first k-k’ objects of U∫ in the result and in set U2 

Set the last k-k’ thresholds accordingly 

Send unicast messages with thresholds to objects in (T-O) U U2) 

Broadcast a message with thresholds ∫
‟
k 

If there are changes in the k-NN set, inform the client 

 

 

V. CONCLUSION 

 

In this paper we have argued the need of GPS in mobile environment. Here the moving object 

plays a vital role due to its mobility in nature. To identify the current position of this moving 

object we need a GPS monitoring enabled application which calculates its location and 

context. To do this we have given a monitoring algorithm to identify the exact location of 

moving agent in the given time. GPS are utilized in variety of purposes when it is 

implemented in client devices. In the future, the GPS enabled mobile devices and the 

applications in those types of devices satisfy the needs of a common user. The arrival of 

Global Positioning System in the mobile environment allows user to navigate multipurpose 

applications. The mobility fashion of this kind provides accuracy, performance and multitude 

access of data in fast and reliable nature. 
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