
ABSTRACT 

 

Moving objects can be better controlled, managed, and secured using 

tracking systems which may operate on indoor, outdoor, and even global scales 

for vehicles, ships, and airplanes. As the Internet became well established 

globally in the last two decades, many tracking systems have used the Internet as 

a communication means between moving units and the central tracking device. 

However, in developing countries and regions with weak Internet service, Global 

System for Mobile communication (GSM)-based tracking systems are more 

reliable than Internet-based systems. The class of tracking systems that use 

Global Positioning System (GPS) and GSM transceivers use the short message 

service (SMS) to communicate with and track the moving units, which are 

usually smartphones with GPS hardware. The server sends a position request 

SMS to the intended smartphones, which respond once or periodically by 

replying to the server with their GPS information via SMS messages.  However, 

the tracking cost is high due to the number of SMS messages needed for accurate 

tracking.  

In this thesis, a cost-efficient tracking scheme for GPS-GSM based 

tracking system of objects moving over an open area environment is proposed. In 

the proposed scheme, both time and distance quantization are used. The moving 

unit checks it’s moved distance with respect to the last sent position SMS at 

regular time instants. It will send a position update via SMS to the server only if 

the distance moved is greater than a given threshold. The performance of the 

proposed system is evaluated and compared with similar conventional tracking 

systems under one hypothetical and three practical test cases. Practical tests 

showed the ability of the proposed system to perform the tracking task with a 

lower number of SMS messages, and saving 16% to 72% of the tracking cost 

with respect to the tested conventional systems, in the long path tracking test 

(scenario 1) max saving is up to 61.5% while in the short path tracking test 

(scenario2) max saving up to 58.7% with respectively. These results emphasize 

the effectiveness and economic feasibility of the proposed tracking system. 


