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Project Recap: 

Harris 2 – Intruder Detection System 

 

Our project was to design a system that detects human intrusion inside a room of 
15’ by 15’ by 8’.  We needed the system to be capable of filtering out non-human motion 
so we devised a two part detection scheme.  The preliminary detector was a PIR 
(passive infra-red) sensor that was activated when there were changes in heat.  The 
response of the PIR sensor would be sent to a microcontroller that would command a 
camera to take a picture of the room.  The picture was then wirelessly transmitted to a 
central computer which did image processing on the capture.  This transmission was 
done using Zigbee technology.  To do the image processing, we used a background 
subtraction algorithm in MATLAB that found the differences between a reference image 
and the captured image.  The image processing also used blob detection to count the 
number of intruders in the picture.  This information was then displayed on a Graphical 
User Interface (GUI).  The GUI also displayed the pertinent images used throughout the 
process. 

At the beginning of the project, we mostly worked with everyone together 
because the design process needed everyone’s involvement.  After we split the work 
into four components (the hardware detection, the wireless transfer, the image 
processing, and the GUI) we mostly worked individually.  Then once we had completed 
our separate components we integrated all the parts together. 

We completed most of the project, but it was not completely successful because 
our cameras did not work as we had originally intended.  So the system was never fully 
integrated, but we were able to demonstrate that the PIR sensors worked and that the 
data could be transmitted wirelessly.  We also were able to show that the image 
processing and GUI worked using manually captured images.  So everything in our 
design worked except for the camera. 


