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Abstract--- Personal identification is very vital in this digital 

era for simpler mobile phone unlocking to criminal identification 

in the scene of crime. There are various methods of personal 

identification ranging from non-invasive methods of presence of 

moles in the visible parts of the body to the invasive DNA 

karyotyping. Other in the spectrum being fingerprinting, lip 

print, foot print, tongue print, palate print etc. As age advances 

there might be slight variations in finger print, ear biometric etc, 

where as in iris the amount of pigmentation might vary but the 

pattern remains almost same from birth to death, unless 

otherwise there is any injury to the iris which is very remote. Iris 

pattern recognition is a non-invasive method of biometric 

identification. Iris architecture is not only complex but also 

unique to an individual. In this article a methodology is been 

proposed to match iris pattern. 

Keywords--- Canny Edge Detection, Correlation Co-efficient, 

Iris Biometric, Iris Pattern Matching. 

I. INTRODUCTION 

Iris recognition by pattern matching is the process of 

identifying a person by analyzing the pattern of the iris. Iris 

is a thin, shallow, cone shaped structure surrounding the 

pupillary aperture with root located posteriorly compared to 

free (pupillary) margin. From person to person the iris size 

varies with a range of 10.2 to 13.0mm and an average size 

of 12 mm diameter and a circumference of 37mm. Although 

iris is named after the rainbow its range of colours includes 

only from blue to darkest brown, which varies in the two 

eyes of an individual and even within the same iris. Colour 

of the iris is due to the amount of pigment cells which 

selectively absorbs and reflects the light of different 

frequencies. The size of pupil present in the centre of iris 

dilates when light falls on it and contacts on decrease in the 

intensity of light. For this research the light intensity is 

maintained constant while capturing iris image to get proper 

pattern of iris. 

Digital image processing is used as a tool for iris pattern 

matching. Image processing has a wide range of inbuilt 

algorithms and filters for processing image. The iris pattern 

of ridges and folds (formed by vessels and nerves supported 

by connective tissue) varies from person to person. For the 

ID purpose the unique iris character can be used. Iris 

patterns are much more unique compare to fingerprints. 

Error rate of iris is less than one in million compared to 

finger print and facial recognition. There are more chance of 

variation in face and finger print of a person as he gets older 

whereas the iris pattern is considered to remain constant. 

Many attempts like edge detection, pattern matching are 

been made for iris biometric. Here one such attempt is 

made; filters like RGB to grey, canny edge detection, and 
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morphological operations are performed on the image to get 

better accurate results.   

II. RELATED WORK 

The methodology canny edge detection used in [1] work 

gave good results. This method successfully identifies and 

also matches the iris from the database. The system need to 

be trained before recognizing the iris. The use of database 

has made the system more usable and compatible. Iris is a 

circle with an average diameter of 12mm and circumference 

of 37mm.  

The work in [2] can be used to detect the circle at the 

starting phase and then to proceed with pattern matching. 

The author has given clear and efficient methods to find 

circle. [3] In this the author has elaborated several efficient 

techniques for iris recognition. It gives clear idea about what 

is existing systems and what can be done or enhanced. The 

article gives clear picture about iris structure and iris 

anatomy has been elaborated in detail. He has also 

illustrated the limitations and advantages of existing 

systems.  

III. RESEARCH METHODOLOGY & RESULTS 

This system has series of sub system which correspond to 

every step of iris pattern matching. The stages are: 

 Image acquisition. 

 RGB to gray scale image. 

 Canny edge detection. 

 Area opening. 

 Imclose morphological operation. 

 Imfill 

 Bwboundaries. 

 Correlation coefficient. 

1. Image acquisition 

Image acquisition is a process of capturing image. This is 

very important stage for this system since the pattern and 

structure of iris has to be clear.  

The pupil present in the centre of iris has a property of 

enlarging and contracting depending on the intensity of light 

falls on it, hence the image should be taken under fixed light 

intensity.  

The photographs of iris images are taken using slit-lamp 

microscope; it is a low powered microscope which has a slit 

lamp with high intensity light.  

This slit lamp has different filters to get different views of 

the eyes. After image acquisition image is resized to desired 

dimension and size. 
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Fig. 1: Image acquisition and resizing 

2. RGB to gray scale image 

rgb2gray filter is applied on image. This filter gives gray 

scale intensity image by eliminating hue saturation and 

retains luminance. It eliminates all colours in the image and 

gives a black and white image or gray scale image as shown 

in figure2 

 
Fig. 2: Image conversion from RGB to gray scale 

3. Canny edge detection 

It is a process of finding boundaries in the images. 

Discontinuities in brightness are detected. Edge detection 

are used for data extraction and segmentation. In this canny 

edge filter is applied for the gray scaled image to get the 

clear patterns present in the iris. 

 
Fig. 3: Canny edge image of iris 

4. Area opening and imclose morphological operation 

Area opening function is used on the edge detected 

image. It is a function to remove connected components 

smaller than specified pixels from the binary image and it 

gives a new binary image. A structuring element of disk size 

2 is created; structuring elements are used for morphological 

operations. Imclose morphological operation is performed 

on the binary image that is dilation followed by erosion. 

Dilation is a process of getting maximum value of all pixels 

in the input neighbourhood pixel’s whereas erosion is a 

process of getting minimum value of all pixels in the input 

neighbourhood pixel’s. 

 
Fig. 4: Morphological operation on iris image 

5. Imfill and bwboundaries 

Imfill and bwboundries are applied to get clear structure 

and pattern of iris and pupil. This performs flood-fill 

operation on background pixels of the input binary image. 

Bwboundaries are used to extract the boundaries of exterior 

objects and inside hole boundaries present in the binary 

images.  

 
Fig. 5: Imfill and bwboundaries on iris image 

6. Correlation coefficient 

Iris images to be compared are applied with above filters 

and then correlation coefficient between processed images is 

determined. The correlation coefficient returns the 

numerical difference value between two iris images. If the 

correlation coefficient is 1 then the iris matches that is the 

iris images taken belongs to same person if the value varies 

then the iris belongs to different persons. If the iris pattern 

matches the resultant images will be as shown in the figure8. 

If the iris pattern doesn’t match then the resultant image will 

be as shown in figure9, the difference in the colour shows 

the pattern difference between two iris. 

 
Fig. 6: Matched iris patterns 

 
Fig. 7: Different iris patterns 
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This methodology works well even when the iris colours 

are different as shown in figures 8 and 9. 

 
Fig. 8: Pattern matched for different coloured iris               

 
 Fig. 9: Different pattern for different coloured iris 

IV. CONCLUSION 

Iris recognition is an automated pattern matching 

technique for biometric identification. The complex iris 

patterns which are unique even in the right and left eye of 

the same individual. The results from the study are 

comparatively accurate. But the results of matching can vary 

even if there is slight change in the intensity of light thrown 

on the iris while capturing. The limitation is that capturing 

of clear accurate iris image to show the detailed rich patterns 

and colour of the iris is challenging. Images used for this 

work are taken from slit-lamp microscope, which are 

commonly used by Ophthalmologist. This work can be 

progressed to detect left and right iris and further more for 

authentication, person identification in medico legal cases. 
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