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Introduction 
Image Processing is a technique that uses an image to gather a set of characteristics or 
parameters based on that image. This method is very useful for edge detection and object 
movement detection. In today’s world Image Processing is used in every day products such 
as the Kinect for the Xbox, which uses a camera based on the top of the TV and allows the 
user to play a game solely based on their movement.  

 

Figure 1: Kinect, an example of Image Processing (Segers, 2010). 

 

For my Final Year Project, I will be using applications of Image Processing to detect when a 
vehicle driver falls asleep whilst at the wheel. This will be done by using eye detection which 
will warn the driver when they have their eyes closed for a prolonged period of time.  

Millions of Euros are pumped into road safety awareness every year, whether it is a public 
campaign, media advertisements or even new signs on dangerous roads. It is only now that 
the public’s eyes are being opened up to a very real danger which can happen to anyone 
while they are on the road. 

From research gathered (www.rsa.ie, 2010), “Newly published research by the Road Safety 
Authority shows that 1 in 10 Irish drivers has admitted to falling asleep at the wheel while 
driving.” This figure worryingly shows the regular occurrence of falling asleep whilst driving. 
It is often said that texting or talking on the phone while driving increases the risk of 
crashing as it distracts the driver from the road ahead. Therefore when a driver falls asleep 
while they are driving significantly multiplies the risk as the driver has no control over the 
car. 
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Project Description 

Intro 

The design for this project is split into different sections. The first section involves a camera 

mounted in a car which is facing the drivers face. It is set to detect when the drivers eyes 

close for a prolonged period of time. The second section is the software which is used by the 

camera to detect the location of the driver’s eyes. The software then keeps track of the 

eyelids and monitors them as the driver blinks. When the driver closes his/her eyes for too 

long, the software identifies that this is no long a blink and that the driver is indeed asleep. 

Camera & Development Board 

The hardware used for the project will involve a standard camera mounted on the 

dashboard.  The camera will be able to pick up the location of the eyes and keep track of 

them if they close.  

A Beagleboard will be used as the development board for this project. It is a low powered 

single board computer. 

 

Figure 2: BeagleBoard 

 

 The camera will be attached to this board and it will process images received from the 

camera and interpret its results using the OpenCV libraries. 
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Software: OpenCV, Angstrom & Visual Studios 

OpenCV (Open Source Computer Vision) is a library of programming functions for real time 

computer vision.  It is used with a C Language Development Tool, which in this case is Visual 

Studios.  

When a camera receives an image, the CPU attached just sees numbers, which is a problem. 

OpenCV helps to solve that problem. The libraries associated with OpenCV are advanced 

enough to identify a specific characteristic which is needed (e.g, a circle or an edge).  

 

Figure 3: What the computer understands as an image. (Kaehler, 2008) 

Angstrom is an OS (Operating System) which I have decided to use with the BeagleBoard. It 

is an open source linux based OS which has a lot of online support to help deal with Image 

Processing. It is similar to Ubuntu (also a linux based OS). IT has a friendly UI (user interface) 

which is easy to work with. 

Warning System 

In the event of a driver falling asleep, a warning system may be needed to wake up the 

driver. Ideas include an alarm with built in speakers, a vibrator attached to the steering 

wheel or car seat, or an audio warning message built into the car’s speaker system which 

can be accessed through the radio via Bluetooth. 
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Project Plan 

 

Semester 1 

Gantt Chart 

 

 

Edge Detection & Circle Detection 

This process is a good way of learning how to use the basic functions in OpenCV. Edge 

detection is a basic tool which enables the camera to pick up edges from an image. Circle 

detection has a similar function whereby it detects round objects.  

Using OpenCV for image processing is quickly learned. When testing code on certain 

pictures, the SDK draws a line around the shape which it thinks matches the characteristics 

described in the code. This with edge detection, sharp lines are drawn on top of edges. With 

circle detection, lines are also drawn around circular objects when detected. If many objects 

are detected, and if this may be too much, the threshold can be altered. The threshold, 

when reduced, decreases the sensitivity level which in turn shows less detected edges or 

circles.  

When learned, these two methods (circle & edge detection) should assist in Object 

Movement Detection and other more advanced exercises in OpenCV. 

Object Movement 

The detection of moving objects is the main element in this project. It involves calibrating 

the camera so it will detect specified objects as they move across the view of the camera. 

Edge Detection & Circle Detection

Object Movement

Initial Version of Project Web-page

Eye Detection and Eyelid Movement

Real World Demonstration and
Adaptation

Semester 1 

# of Days to Complete
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This method involves detecting certain desired shapes or characteristics in a video sequence 

instead of just an image. When the desired characteristic is viewed by the camera, the SDK 

draws a line around the detected shape. This shape is then followed or tracked by the SDK. 

This method is useful when tracking the movement of the eyes when they open and close.  

During the design process for tracking objects movement, problems arose. When the users 

face was being tracked by the camera, the line would be drawn around the face. But, when 

viewing this process on the SDK, the video looked more like a sequence of pictures. The 

video stream was lagging due to the lack of quality resolution in the webcam in the laptop.  

This could be a major problem, because when on the road, if the Beagleboard lags for a long 

period of time, the driver’s eyes could be closed for a potentially dangerous amount of time. 

This was the first major problem faced during the project development stage. 

Initial Version of Project Web-Page 

The web page will be used to track progress of the entire project implementation. All areas 

of the project will be covered and frequently updated on it. These areas include: 

 Ideas for design expansion. 

 Solutions for current problems. 

 Plans for future problems / dilemmas. 

 Testing procedures / results to determine the efficiency of the product. 

Design expansion is always a possibility. All ideas are to be noted in the website. One idea is 

an app which does the same project task with a smartphone camera. Another is a pulse 

monitor on the steering wheel of the car, which could predict when a drivers is about to fall 

asleep or even if they are in danger of a heart attack. This would be done by notifying the 

driver if they have an unusual pulse, which could also prepare the air bags in case of a crash 

being imminent. 

Problems and solutions should always be logged. It may be useful to put them on the 

website to allow other students solutions who may have had a similar problem. This is 

handy also as a reference tool in case a similar problem occurs. A solution can be quickly 

found and used. 

Planning for future problems is also a great idea it can prevent a bad idea from progressing 

too far. It can also allow for solutions to be made now for a problem which may well arise in 

the near future. 

Testing is a key procedure in project design. Putting it on the website allows for easy 

comparison of results. These results can determine how efficient a design is and how much 

it has improved compared to the first prototype.  

Eye Detection & Eyelid Movement 

Delayed until Semester two. 
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Real World Demonstration and Adaptation 

Delayed until Semester two. 

 

Semester 2 

 

 

Eye Detection & Eyelid Movement 

For this part of the project, previous exercises in OpenCV will be collaborated to implement 

the project idea. Various tests will be done to track the location of the eyes in various 

conditions (e.g, in strong sunlight, in dim lighting conditions). 

No obstacle can get in the way of the camera as it is tracking the eyelids. This includes 

environmental factors, including the sunlight and darkness, shadows. It also includes 

sunglasses, hats and hair. 

01-Jan 15-Jan 29-Jan 12-Feb 26-Feb 11-Mar 25-Mar 08-Apr

Website Maintenance

Eye Detection & Eyelid Movement

BeagleBoard Implementation

Image Processing on Angstrom

Real World Demonstration & Adaptation
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Figure 4: Example of Eye detection 

As the eyes are of a small shape compared to most Image Processing examples, a good 

quality camera will be needed to ensure the eyes can be accurately visible at all times. 

Different people have different sized eyes, some people sit closer to the dash board than 

other, some people wear glasses. The list goes on and on. All these varieties must be taken 

into account when designing the product. 

 

BeagleBoard Implementation 

The BeagleBoard is connected to a webcam via the USB hub, a power source, and is 

mounted on the dashboard. It runs on the Angstrom OS. This is setup by firstly downloading 

all necessary OpenCV libraries, Image processing libraries, and also the Angstrom image. 

These are then downloaded via Ubuntu and unzipped on to an SD media card . The SD card 

is partitioned into sections, the Angstrom image and the bootloader files. The SD card is 

then placed into the BeagleBoard. When run for the first time, the BeagleBoard must boot 

up the Angstrom image. After that, it is then ready to use.  
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Figure 5: Real time setup 

 

Image Processing on Angstrom 

Angstrom uses a desktop interface which is similar to Ubuntu. The terminal can be used to 

process commands. 

Unlike a standard computer, Angstrom on BeagleBoard does not have an SDK. This means 

coding on a regular computer and then transferring the code to the BeagleBoard where it 

can be manipulated to work on Angstrom. 

In order to work with the webcam and OpenCV, updates may be needed. This requires the 

use of the internet, otherwise these drivers may be installed manually which would be an 

extremely time consuming additional choir. As the BeagleBoard has no Ethernet port, one 

way to connect to the internet would be to get a USB to Ethernet adapter. 

Real World Demonstration and Adaptation 

This is in-car testing of the camera to check if it can identify if a driver falls asleep. When 

successful the warning should wake up the driver.  

The real world demonstration is the final test, and the test which sees if the is a true place in 

the market for the chosen product. It also allows for unpredictable scenarios which may not 

be recreational in a lab testing area. 

Adaptations which may be chosen during this testing may include a short term LED light 

which turns on when passing through a tunnel or if the driver has shadowy eyes due to the 

eyebrows which may inhibit the visibility of the eyes.  
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