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! Gaze detection and tracking
2 Human Computer Interaction (HCI)
% Pose
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! Facial expression
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! Feature based methods

Z Template based methods

% Appearance based methods
4 _Support vector machine
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!'Variance projection functions
% Variance projection functions
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! Projection functions

% Generalized projection function (GPF)
® Integral projection function (IPF)

* Variance projection function (VPF)

5 Hybrid projection function (HPF)
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! Quad Tree Decomposition
% Closing
% Edge detector
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! Directional circle Hough Transform
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2 Multi-scale and multi-orientation
% stabilized

* fitted

5 Opical flow
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! Particle Filtering



L3l sl Temled Cand dule 0,5 oo 1,3 solitul 8,50 & 0l 38l 6l ) puSiles ol
VASY b, 5l ool b caled Cand 30,5 oo osliznl oad 0l dais o pi &>l jgam 4b )3
.(Va-Y
f
fR((P|H):_e: E"(y)

f. [ [AI0)] WA-Y

&(y)=1-p(y) , p(y)zp[p(y).q]=Z}/ p.(y)a, 13-y

a4 bgye aS Cul paal jl ol JuSy Jold die) S o i |y ae) Jow abaly cpl o f,
(Yo=Y dlayl)) 09 g0 aibo uedbY 5l oolainl b Jow cpl jo b JuSoo @598 s ool
1 Al
f, (Al)=— =exp| |~ Yooy
L( ) 7 p( ‘5}

L

85 Sl ooy asLus o).u g_im))..o 9 L)'“Jﬁ) A_im)).o L JGBJJ.A )Jsta.a J.wl.ﬂu )‘ aS ol LSfﬁ‘a‘Al
2 Ay aibe Fo (D)= TTEL[AIG)] @pa atm) jo o uSy @9 abbcs ouadbY b Jgb

iE?\.h

el o8 8l Sy alal) !

5 omac lbaSlis 5l a8 wlesls a8l Shes e b, 5 Laeis slp b, [VE] 3, Ken 5 Kim
Wl o @y DB St ade (6l (b9, (sl 9w oo ool Sl plmlr o558
gt 05550 001 a Fitd Tasg o 152 5 IUT g Cangy Sy e 5l g5 S b Dy a >l
Jos amas laSis AL p a5 8L anadS gl el L i A U
G ol i 5 f g i S 90 4] oz (e WnadS 00 S (o0 paTine WS e
el 1h )8 wg m o g dlug o ek 4wl atine pida 4 U aSEL S e S (o
aazg bgoad oo T Sleg,S glad 4 RGB (K5 slad al> yo (gl 1 05800 (2l el
29Lal (ol 005 o0 Sgame (S5 g 4 U 4 Lad Gl )0 oz Hsslal sl ) i S
oz 0l b 899y g Cdllas 5 Joo [ojsel b 05 o0 035 (a3 Gt 99 (o8 iy s b
S Jol (6 b sl aBlis Borkai 5 o9l (59) 5T wliwl b 00 S o Laseiie pgai jo
At o kel Jme g Bio aiile 588 SzsS (Aly At izl 5T Jlesl b g
555 o ol At 5 sl iy 4 4 b pgo Al ye 3 005 o

! Mean Shift

% Likelihood ration

% Connected Component
4 Chromatic color
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! Heuristic

2 Fill factor

% Alignment geometric
4 Closing
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! Projection
% Eye appearance pattern
% Support Vector Machine
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! Dark pupil

% Mean Shift

% Layering algorithm

* Distance reverse algorihm
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! Salient features
% Spatial
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! Neuro-Fuzzy

% Shift invariant Wavelet
% Fuzzy clustering

4 Deformable Template
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! Smoothing
2 Gaussian filter
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! Pattern Recognition
% Property list

® Moment invariant

* Size normalization
5 Principal axes
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! Algebraic Invariants

2 Riemann

3 Characteristic Function and Moment Generating Function
* Characteristic function

> Moment generating function
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2 Sum of Absolute Difference (SAD)
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! Expectation Maximization

% Steerable Filter

¥ Warping

* Block matching algorithm

% Field of Displacement Vectors
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! Block Matching Algorithm (BMA)
% Correlation
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% Variance Projection Function
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Abstract

Eye detection and eye tracking techniques plays important roles in developing Human Computer

Interaction (HCI) systems. Disabled aid applications, Driver fatigue detection and human

identification are some examples. Efficiency of such systems is evaluated with respect to their

accuracy in detecting and tracking of eyes in a video stream. The most important problems in

detecting and tracking of eyes are head position i.e. rotation and orientation, obscure eyes due to

glasses, hear and severe illumination conditions, etc. Therefore, many researches are being

conducted to increase the reliability of these systems.



In the first part of this thesis we are concerned with developing a robust method for detection

of eyes in face image. The proposed method provides a solution which is invariant against similarity

transformation and also robust to severe illumination conditions. Instead of directly using intensity

information for describing the eyes in the face image, we represent the image using topographic

labels. Using a set of functions invariant to similarity transformation, we describe the labeled

topographic image. Finally based on the extracted features a Bayiasian classifier is designed to
detect eyes in the face image.

In second part of the thesis, an eye tracking technique for video sequences is introduced. In

order to track the eyes in the next frame, we search for a region at the neighborhood of each eye
in current frame for which the correlation function is maximized. Thanks to the correlation function,
the computational complexity of the method is considerably low. In the last part of research, a blink
detection method is proposed, we simply measure the distance between eyelids for this purpose

by mapping of gradient image of eyes in vertical direction.

The detection results applied on “XM2VTS” database confirms the superior performance in
different imaging conditions. The result of eye tracking using the proposed method was very

promising.
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