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Introduction

• Goals for Eye Tracking Technology

– Low cost eye tracking, i.e. web cam

– More versatile and simple systems

• Video games• Video games

• Automotive industry

• Technical Challenges

– New image processing techniques

– New methods for gaze estimation
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Introduction

• Iris center detection is key for low cost eye 
tracking based on a web cam

• New datasets are required to evaluate low 
cost eye tracking methodscost eye tracking methods

• These datasets should contain images 
acquired with low cost hardware and different 
gaze directions

• Most face databases contain subjects gazing at 
the front: YALE, BioID etc.



Objective

• The objective of this work is to create a face 

database, based on a web cam, of users gazing at 

different points in the screen

• Images should be annotated by experts• Images should be annotated by experts

• Public Haar classifiers are evaluated to test their 

ability to detect the eyes when they rotate

M. C. Santana, O. Deniz-Suaez, D. Hernandez-Sosa, and J. Lorenzo. A comparison of 

face and facial feature detectors based on the viola-jones general object detection 

framework. Mach. Vis. Appl., 22(3):481–494,2011.



Gi4E

• Gaze Interaction For Everybody

• Gi4e is a public database of subjects sitting in front of the
computer gazing at 12 different points in the screen

• The dataset consists of 1236 colour images from 103 
different subjects aged from 18 to 83 years old, males and 
femalesfemales

• For each user 12 images are recorded

• The set of images was acquired using a low cost web cam, 
with automatic lighting correction, and the image size is 
800x600 pixels

• No other equipment or specific illumination such as 
infrared was used in image acquisition
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Gi4E

• The database is public and images have been

annotated by three different experts, i.e. eye

corners and iris centers
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Haar Classifiers

• Haar classifiers are based on the idea of a 

boosted cascade of weak classifiers

• Each stage classifier is selected considering a 

combination of features which are computed combination of features which are computed 

on the integral image

• Multi-stage object classifiers are widely used 

for object detection, i.e. facial features 

detection



Haar Classifiers

• Our objective is to evaluate the performance 

of Haar classifiers in presence of eye rotation

• The public classifiers were already trained to 

detect eyesdetect eyes

• If different classifiers have been trained for 

right and left eye� specific eye classifier

• If a single classifier has been trained for both 

eyes� non specific eye classifier



Haar Classifiers
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Experiments

• Images are classified in categories as follows

• The classifiers are evaluated in center and 
corner categories



Experiments

• Distance between the centre of the detected eye, and the 

centre of the labelled eye must be smaller than one quarter of 

the distance between the annotated eyes

• The width of the detected rectangle must be smaller than two 

times the width of a  reference rectangle that surrounds the times the width of a  reference rectangle that surrounds the 

region limited by the eye corners
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Conclusions

• Gi4E dataset provides images of subjects with gaze 
orientation rotations in low resolution.

• Using Gi4E the performance of the different eye 
detectors available has been tested.

• Classifiers specifically trained to detect one eye (right • Classifiers specifically trained to detect one eye (right 
or left) are influenced by the orientation of the eyes, 
whereas they have a better overall performance than 
the classifiers trained to detect both eyes indistinctly.

• The new Gi4E evaluation dataset has proved to be a 
fair and useful evaluation tool for eye detection and 
gaze tracking low cost applications
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