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Abstract: 

 

Robust, non-intrusive human eye detection drawback has been a basic and 

challenging drawback for laptop vision space. Not only it is a problem of its own, 

it can be used to ease the problem of finding the locations of other facial features 

for recognition tasks and human-computer interaction purposes as well. Many 

previous works have the potential of determinative the locations of the human eyes 

however the main task during this thesis isn't solely a vision system with eye 

detection capability. My aim is to design a real-time, robust, scale-invariant eye 

pupil detection system with human eye movement indication property using the 

movements of eye pupil. The most crucial part in eye detection system is to spot 

the attention location. This system is focus on four major parts of preprocessing 

phase which are image enhancement using median filtering, threshold process; 

Morphology and sobel filter for eye detection. Real time FPGA implementation is 

done by alteraquartus ii software with cyclone II FPGA. 
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I. Introduction 

Eye tracking and eye movement-based interaction using computer vision 

techniqueshave the potential to become an important component in future 

perceptual userinterfaces.In general, the term “eye detection” is widely used when 
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static face images are of concern and the main aim is to find the face region which 

contains both eyes, and eyetracking term is used referring to the process of 

continuously eyes in video sequences that contains solely face pictures..In this 

thesis the term eye trackingmeans real-time, continuously detection of human eyes 

individually and extraction ofeye features with scale invariance property and 

without making the assumption thatthe image sequences contain only face images. 

 

II. Related Work 

Eyes movement state recognition is to research how to detect the visual process of 

gazing accurately and non-intrusively. With the research of gazing direction, we 

can obtain the location information of saccade selection and monitoring process in 

people’s variable observation, and take it as a channel of Human Computer 

Interaction. Sirohey proposed a method that uses Canny Edge Detector [1] to get 

an edge map [2]. Then it groups the edges so that only the ones on the face contour 

arepreserved. An conic is suitable the boundary between head and background 

victimisation head contour. Graf et al. developed a method to locate faces in gray 

scale images [3].After band pass filtering, morphological operations are applied to 

enhance region swith high intensity that have certain shapes (e.g. eyes). The 

histogram of theprocessed image typically exhibits a prominent peak. Based on the 

peak value and itswidth, adaptive threshold values are selected in order to generate 

two binarized images. Connected components are identified in both binarized 

images to identify theareas of candidate facial features. Combinations of such areas 

are then evaluated withclassifiers, to determine whether and where a face is 

present. 

III. Preprocessing techniques 

a) Image Enhancement using Median Filter 
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The implementation of the improved median filtering algorithm is used to reduce 

noise in the image, like the adaptive median filter and the standard median filter. 

The simple plan is to look at the element values within the selected window of the 

signal and replace the crying and distorted or blurred pixels with the 

median/effective median. The program works by employing a moving fastened 

three × three window of element neighborhoods. For every movement the 

operation of the improved algorithm is applied. The 3x3 fixed windows was used 

to reduce the complexity of the process and also to reduce the time required to sort 

the pixels values in ascending order. The proposed algorithm achieves very good 

results when the impulse noise introduced in the image is less than or equal 50%. 

 

b)Image Thresholding 

In several vision applications, it is useful to be able to separate out the regions of 

the image like objects during which we tend to have an interest, from the regions 

of the image that correspond to background. Thresholding often provides an easy 

andconvenient way to perform this segmentation on the basis of the different 

intensitiesin the foreground and background regions of an image. Generally 

thresholding canbe divided into two categories; Global Thresholding and Adaptive 

Thresholding. 

 

Global thresholding is a method to convert a gray scale image into a binary 

image,which is a special type of gray scale having only two pixel values; black and 

white,using threshold value(s) for the whole image. Single or multiple threshold 

levels canbe determined for the image to be segmented; for single value 

thresholding eachpixel in the image is compared with this threshold and if the 

pixel's intensity ishigher than the threshold, the pixel is set to white (or black) in 

the output similarly if it is less than the threshold, it is set to black (or white). 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 249



Adaptive thresholding the opposite hand selects a personal threshold for each pixel 

supported the variance of intensity values in its native neighborhood. This allows 

forthresholding of an image whose global intensity histogram doesn't contain 

distinctivepeaks and as a result can overcome the problem of changing lighting 

conditions in the image. 

 

c) Morphological Operations 

Mathematical Morphology (MM) is built to represent objects based on the 

interaction between analysis and processing of image to contribute a special nature, 

especially geometrical structures. It is based on the processing of essential 

operations classified as Set Theory, Lattice Theory, Topology and Random 

Functions in the field of image creation adaptively. MM is usually employed for 

geometrical structures in the context of digital image, but also include in paradigm 

of other spatial structures designed for extracting images. 

 

Dilation and Erosion 

Dilation and Erosion have a wide array of effect in removing noise being processed 

to define the operation of pixels. They are typically used to implement binary 

images when applied to morphological operations. However, it is chosen in a 

certain aspectin grayscale images to define a convolution of fixed mask. For 

dilation, it defines the effect of inter level coding enlargement of the boundaries 

composed of laying foreground pixels. Thus areas of foreground pixels designed to 

reduce the time complexity followed in useful tools. Thus foreground pixels are 

modeled respectively to iterate size, and holes with a concept of representing the 

operations performed. 
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Opening and Closing 

Mathematical morphology has two major vital operators such as Opening and 

Closing. It is mainly applied over the binary images. However, the fundamental 

effect opening approach is alike erosion. Here, removal of few foreground pixels is 

done from the edge regions of foreground pixels. This method is little destructive 

compared to erosion. Whereas, closing is same like dilation that is enlarges the 

boundaries the foreground image and shrinks the background color holes. It 

remains less destructive than original boundary shape. In opening, the erosion 

approach is followed by dilation. In case of closing, reverse operation of opening is 

carried out i.e dilation process is followed by erosion utilizing same structure 

element in both closing and dilation.In general, opening is to disconnect the small 

connections of different image parts, while closing is to fill the gap between 

different image parts. 

 

d) Sobel Filters for Edge Detection 

In this work, edge detection is done by Sobel operator, which is a crucial edge 

detection algorithm is chosen because, it always takes less time to extract 

information from the image in entire screen. Even though existing conventional 

methods have clear and crisp edges it takes more time for execution and utilizing 

complex algorithm results in memory management problems. To view 

morphological image processing in real time, robustness and few range of 

precision are sacrificed to achieve high gain speed. 
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IV Proposed Methodology 

 

 

Original image  Median filter            Threshold Morphology  Sobel filter 

Figure 1 Pupil Detection Methodologies with Median Filter 

In figure 1 explains the flow of pupil detection methodologies. Original image is 

filtered by median filter to remove noises present in original image. Proper 

threshold is applied on filtered image to separate the pupil region. Here I used 

threshold value is 30. Dilation process is involved to remove extra eyelashes and 

eyelids. Finally Sobel filter has given clear pupil region.  

V Results 

FPGA Synthesis results of the proposed hardware architecture (for 640x480 pixel image) 

 

Table 1. Device utilization summary(cyclone II FPGA) 

logic 

utilization  

Used Available Utilization (%) 

 Existing Proposed Existing Proposed Existing Proposed 

Number of 

logic 

elements 

396 354 33216 33216 0.37 0.33 

Number of 

Registers 

462 420 53200 53200 0.86 0.78 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 252



Number of 

fully used 

LUT-FF 

pairs    

315 300 543 543 58 55 

Number of 

M4K 

memory 

3 3 140 140 2 2 

 

The proposed hardware architecture for pupil detection was implemented with the 

Verilog Hardware Description Language to target  Cyclone II FPGA. 

VI. CONCLUSION 

Eye detection is the beginning of the iris recognition system that is very effectively 

to be applied in security system. Eye detection is applicable in security system and 

drowsiness detection. Security is the degree of protection against danger, lost and 

criminal. Eye tracking and eye movement analysis may be particularly interesting 

for the applications depending on user-computer dialogue since they represent 

measures which can provide valuable information about the visual and attentional 

aspects of human. In order to detect eyes with different sizes without so much 

computational work and without using databases of different sizes for each image, 

I have developed a threshold based pupil detection method. Pupil detection is 

experimentally tested with 100 human eyes which gives 95% result successfully.  

References 

1. J. Canny, (1986). “A Computational Approach to Edge Detection”. IEEE Trans. 

Pattern Analysis and Machine Intelligence, vol. 8, no. 6, pp. 679-698. 

2. S.A. Sirohey, (1993). “Human Face Segmentation and Identification”.Technical 

Report CS-TR-3176, Univ. of Maryland. 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 253



3. H.P. Graf, T. Chen, E. Petajan, and E. Cosatto, (1995).“Locating Faces 

andFacial Parts”.Proc. First Int’l Workshop Automatic Face and Gesture 

Recognition, pp. 41-46. 

4. T.S. Jebara and A. Pentland, (1997).“Parameterized Structure from Motion for 

3D Adaptive Feedback Tracking of Faces”. Proc. IEEE Conf. ComputerVision and 

Pattern Recognition, pp. 144-150. 

5. Y. Miyake, H. Saitoh, H. Yaguchi, and N. Tsukada, (1990).“Facial Pattern 

Detection and Color Correction from Television Picture for Newspaper Printing”. 

J. Imaging Technology, vol. 16, no. 5, pp. 165-169. 

6. D. Saxe and R. Foulds, (1996). “Toward Robust Skin Identification in Video 

Images”.Proc. Second Int’l Conf. Automatic Face and Gesture Recognition, pp. 

379-384. 

7. R. Kjeldsen and J. Kender, (1996).“Finding Skin in Color Images”.Proc.Second 

Int’l Conf. Automatic Face and Gesture Recognition, pp. 312-317. 

8. K. Sobottka and I. Pitas, (1996).“Face Localization and Feature Extraction 

Based on Shape and Color Information”, Proc. IEEE Int’l Conf. Image Processing, 

pp. 483-486. 

9. H. Wangand S.-F. Chang, (1997).“A Highly Efficient System for Automatic 

Face Region Detection in MPEG Video”. IEEE Trans. Circuits and Systemsfor 

Video Technology, vol. 7, no. 4, pp. 615-628. 

10. Y. Dai and Y. Nakano, (1995). “Extraction for Facial Images from Complex 

Background Using Color Information and SGLD Matrices”.Proc. First Int’l 

Workshop Automatic Face and Gesture Recognition, pp. 238-242. 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 254



11. Q. Chen, H. Wu, and M. Yachida, (1995).“Face Detection by Fuzzy 

Matching”. Proc. Fifth IEEE Int’l Conf. Computer Vision, pp. 591-596. 

12.  T. Sakai, M. Nagao, and S. Fujibayashi, (1969).“Line Extraction and Pattern 

Detection in a Photograph”. Pattern Recognition, vol. 1, pp. 233-248. 

13.  I. Craw, H. Ellis, and J. Lishman, (1987). “Automatic Extraction of Face 

Features”. Pattern Recognition Letters, vol. 5, pp. 183-187. 

14.  A. Yuille, P. Hallinan, and D. Cohen, (1992).“Feature Extraction from Faces 

Using Deformable Templates”. Int’l J. Computer Vision, vol. 8, no. 2, pp. 99-111. 

15. M. Turk and A. Pentland, (1991).“Eigenfaces for Recognition”. J. Cognitive 

Neuroscience, vol. 3, no. 1, pp. 71-86. 

16. R. O. Duda, P. E. Hart, and D. G. Stork, (2001).“Pattern Classification”.John 

Wiley and Sons, Inc., second ed. 

International Journal of Scientific Research and Review

Volume 8, Issue 6, 2019

ISSN NO: 2279-543X

Page No: 255




