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A motion tracking system made from affordable hardware components is 
implemented to be used inside the University of Kufa (UoK) buildings to 
track and detect any suspicious activities. The current research objectives are 
to automatically monitor, track intruders using sensors, servo, and camera 
that occurs around the system using Arduino microcontroller. The mounted 
camera track, capture the moving object and sending a live broadcast to a 
receiving host which could be a desktop computer, laptop, tablet or a 
smartphone. In this study, we consider the problem of automated position 
estimation using the electronic circuit of inexpensive binary motion sensors. 
We present simulation and experiments with Passive Infrared (PIR) motion 
sensors that suggest our current estimator. Fritzing software simulator is used 
to test and draw the circuits of the system. The proposed design worked 
efficiently during the experiments and shown high performance with 360 
degrees of detection for the sensing environments.

Keywords:

Environmental sensing
Motion tracking
PIR motion sensor
Security systems
Surveillance

Copyright © 2019 Institute of Advanced Engineering and Science. 
All rights reserved.

Corresponding Author:

Nabeel Salih Ali,
Information Technology Research and Development Centre
University of Kufa, Kufa, P.O. Box (21), Najaf Governorate, Iraq.
Email: nabeel@uokufa.edu.iq

1. INTRODUCTION
Sensing environments and security systems are the most significant technologies to keep valuable 

things safe [1]. Automation of security systems has been an active area of research for privacy concerns. 
Many of technologies for automated security, wireless networks, and sensing have emerged since the 
properties become more critical and useful for (Companies, Labs, Government offices, etc.) [2-4]. Over the 
past few years, a lot of surveillance and tracking systems applied in the environments that need to be 
monitored and controlled remotely based on detecting devices [5]. Algorithms are also involved in improving 
and enhancing the operations to be automated [6] [7]. To make such systems, electronic components can be 
assembled to individual formation system based on the purpose that designed [8]. Automatic monitoring 
systems are specific devices created to rescue lives and save the valuables from theft, damage, etc. [9], [10]. 
By notifying the in charge person through an online application, camera, alarm, or text message or under any 
circumstances. Automated systems can be derived to be smart to do the tracking job without need any human 
interactions [11], [12]. Since environmental sensing devices need sensors to provide information about the 
movements, a lot of sensing devices are available in markets can be [13]. Security systems deliver the highest 
level of security to all facilitates which is always can be accessed by the public [14-15]. For that purpose, a 
video surveillance system is sufficient to monitor movements [16]. The primary focus will be on the sensing 
device (sensors, detectors, etc.) which give automated surveillance instead of the human surveillance which 
provide broad real-time support against any threat and helps in investigations [17]. 
To accomplish the sensing function, sensors need to be addressed as the primary resources. Where the 
camera must work to detect any movements with high resolution for the intruders through the area that 


