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Abstract 

       A  Biometric  system  provides  perfect  identification  of  individual  based  on  a  

unique biological  feature  or  characteristic  possessed  by  a  person  such  as  finger  print,  hand 

writing,  heartbeat,  face  recognition  and  eye  detection.  Among  them  eye  detection  is  a better  

approach since Human  Eye  does not  change throughout the life  of  an  individual.  It is regarded 

as the most reliable and accurate biometric identification system available. This paper presents an 

algorithm to extract eyes from an image containing a human face using a skin color model. The face 

region is extracted from the image using YCbCr color space. Then construct a ghost image 

depending on the characteristics of eye region in color space that have high Cb and low Cr to detect 

eyes area. The algorithm is applied on frontal facial and 30º view images. The results demonstrated 

successful detection. 

 

Introduction  

Automatic extraction of human head, face 

boundaries, and facial features is critical in 

the areas of face recognition, criminal 

identification, security, surveillance systems, 

human computer  interfacing,  and  model-

based video  coding  [M. H. Yang, 2006, W. 

Huang , R. Mariani,2009]. In order to detect 

faces and find the facial features correctly, 

researchers have proposed a variety of 

methods which can be divided into two 

categories. One is based on gray-level 

template matching, and the other is based on 

computation of geometric relationship among 

facial features [G. C. Feng, 2008]. Eye 

detection is also the most important and 

critical task of face detection [C. C. Chiang, 

2003].  

The problem of human eye detection, 

localization, and tracking has received 

significant attention during the past several 

years because of wide range of human-

computer interaction (HCI) and surveillance 

applications. As eyes are one of the most 

important salient features of a human face, 

detecting and localizing them helps 
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researchers working on face detection, face 

recognition, iris recognition, facial expression 

analysis, etc[Kun Peng, Liming Chen, 2005]. 

In this paper, we propose an algorithm of eye 

detection using the characteristics of image 

color in eye regions. 

Proposed Algorithm 

The eye detection is achieved in three 

stages. In the first stage, after reading a single 

face image, the main concern is to identify the 

image region which contains a face regardless 

of its orientation and background. The face 

area is extracted from a color image using 

YCbCr color model. It is followed by 

constructing what I call a ghost image 

according to the characteristics of eye region. 

Finally eye areas are localized and check the 

correctness of the algorithm using the 

projection functions which employed in each 

eye. Figure (1) shows the process steps. 

1. Face Area Extract    

      After reading facial image I(n,m), 

preprocessing is performed to remove noise 

and convert the image from RGB color space 

to HVS color space. Then YCbCr color space 

is obtained by the following equations: 

 

 

                          Cb =  0.148* H - 0.291* V + 0.439 * S        (1) 

                          Cr =  0.439* H - 0.368 * V - 0.071 * S        (2) 
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After analyzing YCbCr color space found that 

the best results to localize skin area could be 

found by using the following thresholds: 

(139 <=Cr <=165) & (140<=Cb <=192) & 

(0.01<=Hue <=0.1)  

Once the skin color area is localized the 

resultant image is converted to binary image. 

The process of erosion and dilation is carried 

out to remove unwanted pixels which were 

falsely detected as skin color pixels as shown 

in Figure (2). 

  

                         

 

2. Construct Ghost Image 

This stage is based on the idea that the eye 

regions have high Cb and low Cr. The ghost 

image is constructed by: 

 

GI = 2*Cb - Cr                              (3) 

 

This formula is designed to emphasize pixels 

with high Cb and make the pixels with lower 

Cr weaker and causes the pixels with high Cb 

and low Cr brighten, Figure (3) shows the 

ghost image.          

       

 

3. Eye Region Localization 

The step of the eye detection is determining 

the top, left and right sides of the face region. 

This step is important since finding the 

boundaries of the face region narrow down 

the area in which the eyes are.  

       Once the face region boundaries have detected, 

the upper part of the face is taken because it 

contains the eyes. Then find the center (xc, 

yc) of the upper part of the face and move to 

the left and to the right looking for the pixels 

of high values which represent the eyes area. 

The pixel values of this region can be found 

using the following threshold   100 <= P <= 

131. 

      

 Figure(4) Determine the center of Upper Part  
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        The following steps used to find the eyes area: 

a. Find the center (xc, yc) of the upper part. 

b. At point (xc, yc), move left until 15 

consecutive pixels with the threshold 

100<=Pij<=131 are found. Check the 

boundaries of each pixel in this region. If the 

number of the pixel boundary in the range 

100<=Pij<=131 is greater than 5 then this 

pixel is belong to the eye area. 

c. At point (xc, yc), move right until 15 

consecutive pixels with the threshold 

100<=Pij<=131 are found. Check the 

boundaries of each pixel in this region. If the 

number pixels of the pixel boundary  in the 

range 100<=Pij<=131 is greater than 5  then 

this pixel is belong to the eye area. 

 

        To check the correctness of the previous 

step the intensity changes on the face have 

been found. This is done by calculating the 

average for each horizontal value and vertical 

value (equation (4)). After that, find the most 

significant valleys, which will indicate the eye 

region. The second largest valley with the 

next lowest y-coordinate is the eye. This step 

is done for the left and right side of the face.  
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        If the horizontal and vertical values belong to 

the area that allocated in the previous steps 

then the algorithm works in a good manner.  

 

Pi-1,j+1 Pi-1,j Pi-1,j-1 

Pi,j+1 Pi,j Pi,j-1 

Pi+1,j+1 Pi+1,j Pi+1,j-1 

 

Experimental Results 

    The proposed algorithm was implemented 

in MATLAB and 100 facial images from 

GTAV Face Database were used to test the 

algorithm.  The input images vary greatly in 

background, expression and illumination, 

some images also including glasses wearing. 

The eyes are marked with red rectangles.  

Figure (4) shows some true detection. The 

accuracy of eye detection was 89.6%.   

Conclusion 

    This paper has been introduced an eye 

localization and detection algorithm for facial 

color image. The algorithm detects eyes in 

face image. A flexible threshold applied on 

eye candidates. The proposed method can 

deal with glasses wearing. The eye detection 

will fail if   eyes are closed or the reflection of 

glasses is strong. Closed eyes will not 

influence the results of eye location; however, 

the precise eye detection will fail because the 

intensity variance on the eye region is 

changed.  

GTVA Face Database 

    This database includes a total of 44 persons 

with 27 pictures per person which correspond 

to different pose views (0º, ±30º, ±45º, ±60º 

and v90º) under three different illuminations 

(environment or natural light, strong light 
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source from an angle of 45º, and finally an 

almost frontal mid-strong light source. 

Furthermore, at least 10 more additional 

frontal view pictures are included with 

different occlusions and facial expression 

variations. The resolution of the images 

are240x320 and they are in BMP format 

[F.Tarrés, A. Rama]. 
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 تحذيذ العين باستخذام خصائص اللونيت للصور في هنطقت العين

 

القادر خضر   بيذاء عبذ

عت البصرة  امج/كليت العلوم/قسن علوم الحاسباث

 

 

ٌٕفز انُظاو انًؼخًذ ػهى انظفاث انحٌٍٕت حؼزٌفا يخكايلا ػٍ انفزد نغزع ححذٌذِ ٔ حًٍٍشِ يٍ خلال اػخًادِ ػهى يؼانى 

 ٔ خط انٍذ ٔ ضزباث انقهب ٔ حًٍٍش انٕجّ أ اكخشاف بظًت الاطابغفزٌذة ًْٔ طفاث ػائذة نشخض يا يثم  (خهقٍت)حٌٍٕت 

كذنك ًٌكٍ , ٌؼخبز اكخشاف انؼٍٍ انًٕضٕع الأبزس ٔالأفضم ػهى اػخبار إٌ ػٍٍ الإَساٌ لا حخغٍز خلال سُٕاث حٍاحّ . انؼٍٍ 

. اػخبارِ الأكثز يٕثٕقٍت ٔدقت يخٕفز حانٍا 

حٍث ٌخى فً انبذاٌت ,   ٌقذو ْذا انبحث خٕارسيٍت لاسخخلاص انؼٍٍ يٍ طٕر ححخٕي ػهى ٔجِٕ بشزٌت يسخخذيا حقٍُت نٌٕ انبشزة 

يؼخًذا  (شـبحٍــت)ٔيـٍ ثى ٌخى بُـاء طٕرِ يؼكٕسـت الأنٕاٌ   , YCBCrاسخخلاص انٕجّ يٍ انظٕرة يسخخذيا فضاء الأنٕاٌ 

انخٕارسيٍت حى .  يٍ أجم اكخشـاف يُطقت انؼٍٍ Cr  ٔأقــم Cbػهـى يٕاطفاث يُطقت انؼٍـٍ ضًٍ فضاء انـٕاٌ ٌأخذ أػهـى 

)حطبٍقٓا ػهى طٕر ححخٕي ػهى ٔجِٕ ايايٍت ٔيائهت بذرجت  
o

 .ٔقذ أػطج َخائج اكخشاف َاجحت ٔكبٍزة  (30


