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ABSTRACT : Image segmentation means 

assigning a label to each pixel in the image 

such that pixels with same labels share 

common visual characteristics. It makes an 

image easier to analyze in the image 

processing tasks. Segmentation Methods 

based on Discontinuity find for abrupt 

changes in the intensity value. These 

methods are called as Edge or Boundary 

based methods. Edge detection is the 

problem of fundamental importance in 

image analysis. 
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I Introduction  

The Processing of image is very important 

step. The image which is captured from 

camera or any optical instrument contains 

lot of details which is irrelevant. By 

processing the image we keep only the 

relevant information and discard the 

irrelevant information. This chapter 

initially discusses the steps of data 

processing. Here we create the axial profile 

of the captured image. Then we reconstruct 

the image for high quality with calibration 

of image.   

II Image Segmentation  

Image segmentation means assigning a 

label to each pixel in the image such that 

pixels with same labels share common 

visual characteristics. It makes an image 

easier to analyze in the image processing 

tasks. There are many different techniques 

available to perform image segmentation. 

Our motive is to implement almost the same 

concept as we humans try to implement, 

while understanding the image which we 

visualize. In human vision, the complex 

image is immediately segmented into the 

simple objects on the basis of color, 

texture,patterns, shapes, etc. This same 

thing is constructed with the help of the 

image segmentation techniques in the 

computer vision system. We could segment 

the digital image on the basis of these 

features, so that the task of understanding of 

image could be done in a simple and 

humanly way. On the basis of these defined 

features, there are several image 

segmentation techniques which would 

provide the segmented results. Image 

segmentation refers to the process of 

partitioning a digital image into multiple 

segments i. e. set of pixels  in a region are 

similar according to some homogeneity 

criteria such as color, intensity or texture ,so 

as to locate and identify objects and 

boundaries in an image [1].The choice of a 

segmentation technique over another and 

the level of segmentation are decided by the 

particular type of image and characteristics 

of the problem being considered. 

 

III Types of Segmentation  

 IMAGE SEGMENTATION 

TECHNIQUES 
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Basically, there are two categories of 

segmentation techniques: Edge-Based, 

Region 

Based Segmentation, based on the 

discontinuities or similarities as shown in 

fig . 

Detecting Discontinuity 

 

It means to partition an image based on 

abrupt changes in intensity [1], this 

includes image segmentation algorithms 

like edge detection. 

Detecting Similarity 

 

It means to partition an image into regions 

that are similar according to a set of 

predefined criterion [71]; this includes 

image segmentation algorithms like 

thresholding, region growing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Segmentation  

Edge-Based Segmentation 

 

Segmentation Methods based on 

Discontinuity find for abrupt changes in the 

intensity value. These methods are called as 

Edge or Boundary based methods. Edge 

detection is the problem of fundamental 

importance in image analysis. Edge 

detection techniques are generally used for 

finding discontinuities in gray level 

images[4]. Edge detection is the most 

common approach for detecting meaningful 

discontinuities in the gray level. Image 

segmentation methods for detecting 

discontinuities are boundary based 

methods. Edge detection can be done using 

either of the following methods. Edges are 

local changes in the image intensity. Edges 

typically occur on the boundary between 

two regions. Important features can be 

extracted from the edges of an image (e. g., 

corners, lines, curves). Edge detection is an 

important feature for image analysis. These 

features are used by higher-level computer 

vision algorithms (e. g., recognition). Edge 

detection is used for object detection which 

serves various applications like medical 

image processing, biometrics etc. Edge 

detection is an active area of research as it 

facilitates higher level image analysis[6]. 

There are three different types of 

discontinuities in the grey level like point, 

line and edges. Spatial masks can be used to 

detect all the three types of discontinuities 

in an image. 

 

 

All the edge detection operators are 

grouped under two groups as 

 1st order Derivative 

o Prewitt operator 

o Sobel operator 

o Canny operator 

o Test operator 

 2nd Order Derivative: 

o Laplacian operator 

o Zero-crossings. 

 

Region-Based Segmentation 

 

Region based methods are based continuity. 

These techniques divide the entire image 

into sub regions depending on some rules 

like all the pixels in one region must have 

the same gray level[8]. 
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Region-based techniques rely on common 

patterns in intensity values within a cluster 

of neighbouring pixels. The cluster is 

referred to as the region, and the goal of the 

segmentation algorithm is to group the 

regions according to their anatomical or 

functional roles. Compared to edge 

detection method, segmentation algorithms 

based on region are relatively simple and 

more immune to noise [3, 4]. Edge based 

methods partition an image based on rapid 

changes in intensity near edges whereas 

region based methods, partition an image 

into regions that are similar according to a 

set of predefined criteria [5, 1].  

Segmentation algorithms based on region 

mainly include following methods: 

 

Region Growing 

Region growing is a procedure that 

group’s pixels in whole image into sub 

regions or 

larger regions based on predefined 

criterion [7]. Region growing can be 

processed in 

four steps:- 

(i). Select a group of seed pixels in original 

image [6]. 

 

(ii) Select a set of similarity criterion such 

as grey level intensity or color and set up a 

stopping rule. 

 

(iii)Grow regions by appending to each 

seed those neighboring pixels that have 

predefined properties similar to seed 

pixels. 

 

(iv) Stop region growing when no more 

pixels met the criterion for inclusion in 

thatregion (i. e. Size, likeness between a 

candidate pixel & pixel grown so far, 

shape of the region being grown). 

  

Region Splitting and Merging 

 

Rather than choosing seed points, user can 

divide an image into a set of arbitrary 

unconnected regions and then merge the 

regions [2, 4] in an attempt to satisfy the 

conditions of reasonable image 

segmentation. Region splitting and 

merging is usually implemented with 

theory based on quad tree data. 

IV Data Processing  

 
The image data received  from the SD-OCT 

technique, that is the output of the 

spectrometer captured  on the CCD is 

known as ‘Raw Data’ and it comprises  of 

intensity values as a function of 

wavelength. A variety of signal processing 

means are employed  to the raw data for 

image restoration. The  processing  of 

image can be the bottleneck of the system 

when the purpose is to get the  image of the 

tissue on real time in  scanning. There are 

numerous steps which are involved in 

image rebuilding which not only covers the  

conversion of the raw data into z -domain, 

but  data processing steps also, to improve 

the quality of images received[8]  . The 

quality of OCT image  can be enhanced by 

applying  techniques  of noise removal, 

enhancing  resolution, decreasing speckle, 

dispersion rectification etc. 

 

Data processing is the core deciding factor 

for the speed of the system and picture 

quality. Therefore, it is a time consuming 

element of the SD-OCT system design and 

the system must be cautiously selected and 

evaluated. This chapter details the data 

processing methods are used to get rebuild 

images from the system. In Spectral domain 

OCT, the data collected is the interference 

spectrum I, that is, spectral intensities as a 

function of wavelengths[16].  

 

 The sample’s  axial reflectivity depth 

profile can be received by applying a 
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Fourier transform over the  analogous 

modulated ocular spectrum. However, 

before  the Fourier transform, the 

conversion from domain to k (wave 

number) domain is essential. That is 

because the Fourier transform pair of z , the 

axial depth of the sample, is complementary 

to wave number, k. The various stages  

drawn in rebuilding of axial profile from an 

A scan is given in Figure 1.   

 
 

Figure 2: Algorithm for the construction of 

axial profile  
 

To restrain self-cross correlation,  auto-

correlation and camera artefact, spectral 

interfero grams at  every portion along the 

x-direction were collected ,  averaged at 

every wavelength to achieve reference  

spectrum. The background spectrum is then 

deducted  from each A-scan . To facilitate 

the use of the FFT algorithm , to calculate 

the Fourier transform, the input to it should 

be consistently sampled. If not done , the 

resultant imagery could be categorized by a 

depth-dependent enhancement  in axial 

resolution. The indicator noticed  by the 

spectrometer is sample about consistently , 

but because of the nonlinear association 

between the wave number  and wavelength 

, the data will not be equally spaced in k –

space[15]. Thus, for reconstructing  images 

with high quality, the spectral calibration is 

necessary, and the data which is  to be re-

sampled in k -space in a way which  is 

uniformly spaced before  applying the 

Fourier transform. Figure 4.2 shows the 

different steps used  in reconstruction . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 3 Reconstruction of OCT images 

 

Table 1 Segmentation Techniques 

Comparison 
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V Proposed Segmentation Steps 

 Image acquisition 

 

The image acquisition is the first and most 

important part of a standard iris recognition 

systems. A box of alumina is established in 

front of a digital video camera and holding 

by a stand carrier[58]. It is an effective way 

for eye image acquisition because it 

provides standard functions which are 

curtaining any external lights, aligning the 

human's eye against the camera lens and 

avoiding human's head or camera vibration 

and providing  suitable camera 

movements[11]. 

 

 

The necessary action in an iris detection 

system is the appropriate acquisition of the 

optical image. As iris is minute in 

dimension and dark in color ( Asian 

people), it is hard to obtain  good images for 

study using the model CCD camera and 

normal lighting. Thus, an  apparatus for 

image acquisition should  be intended, that 

can bring the  iris image of adequately good 

quality[16]. The procedure of measuring 

must be fast, comfy for the patient under 

examination.  
 

In addition, the dimension of the pupil 

might alter due to the deviation of the 

hippus and  illumination  and the 

associated elastic twist in the iris surface 

may interfere with the results of pattern 

matching.  

 

For the reason of precise texture analysis, 

it is essential to balance the deformation. 

consequently, by using the constant white 

beam from the  camera a preset narrow 

pupil size can be obtained[14]. 

 

The recorded  image is of the  type Joint 

Pictures Expert Group (JPEG). The new 

iris image has small contrast and might 

have uniform illumination created  by the 

position of the video camera light source. 

These might damage the output  of the 

texture analysis. Thus, there is a 

requirement  for the  pre-processing 

process. The image shall be recorded like a 

photo from windows movie maker 

software. For the windows movie maker 

software options and  for  image example 

needs  to be preprocessed[11]. 

 

Iris localization 

 

Locating the Iris can be done by following 

the darkness density of the pupil by dilation 

processes. This method is more efficient to 

locate the iris than the other method where 

the location is found by integro-differantial 

operators [12].To get the best way for 

following the darkness density of the pupil 

the low pass filter was used. But for 

choosing the effected mask of the  low pass 

filter, the coefficients in the mask may be 

biased. This is typically for application-

specific reasons. The effected mask may be 

weighted the center pixel, or the diagonal 

pixels more heavily than the other pixels. 

These types of masks are often multiplied 

by 1/N to get one, where N is the sum of the 

mask coefficients. This is the equivalent of 

linearly remapping the image data after the 

convolution [13].  

 

 

As compared with the  other part of the eye, 

the pupil is very much darker. To locate the 

position of the iris, it could   follow the 

darkness density of the pupil. Darkness 

density pupil scheme is much  better  

method to locate the iris. Some other 

methods, like integro - differential operator 
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that are sensible to the spectacular spot 

reflection of the non-diffused artificial light 

pointing to the centre of the user's eye.   

This detection approach comprises  in using 

initially an edge detection  technique to 

estimate the position of the eye in the global 

image and secondly integro-differential 

operators to search  iris centre, pupil 

boundary  and iris boundary. Thus,  when 

this spot takes place in the pupil close to 

from the pupil/iris frontier, the discovery of 

the inner border of the iris can fail. It is 

simple to identify the inner edge between 

the iris  and the pupil, but the outer edge of 

the iris is further difficult to identify. 

Image enhancement 

 

Histogram equalization may have a very 

effective method used for enhancing 

images. In the original image histogram 

(An image histogram is a chart that shows 

the distribution of  intensities in an intensity 

image) the gray-levels of the image are too 

close to each other. And this image's 

density function is not uniform or near 

uniform. This means that the probabilities 

of the gray-levels are not equal. An ideal 

image's density function should be uniform, 

i.e. the probabilities of the gray-levels 

should be equal to each other. When the 

original histogram transformed to a uniform 

histogram (histogram equalization) the new 

image will be close to ideal. Histogram 

equalization method may be used twice 

before image segmentation: 

 

a) For the green part of the  sharpened 

image (to equalize the data of an eye 

image). 

b) For the final image analysis step (to 

equalize the data of an iris image). 

 

The preceding image needs to decrease the 

effect of uniform deformation and 

illumination. Additionally, it needs to 

make the texture more accurate. After that 

the iris texture will be capable to extract 

the data which are significant for 

assessment. 

 

a)Average filter: An average  filter is  very 

useful to remove deformation from the iris 

picture outline, since every pixel acquire to 

set to the approximation  of the pixels in 

their vicinity.  

 

b) Enhancement contrast filter: The 

Morphological Top-hat and bottom-hat 

filters can be used jointly to improve 

contrast in an image . This can be  done by 

the following steps: 

i) By generating  a flat disk-shaped 

structured  element, with R equal to 3, as 

shown 

in diagram . 

ii) By creation of Top-hat filter into  the 

iris image to receive  the top most values 

with their location. Moreover creating  

bottom- hat filter to receive  the bottom 

values with their location in the image. 

iii) By addition of  the top-hat image to the 

novel image, and after that  deducting  the 

bottom-hat image from the output, the 

texture feature will be more  clearer. 

After that  the iris image improvement in 

contrast is performed . 

 

c)  Histogram equalization: It is the last  

step for image analysis and it is  very 

important to equalize the values of the 

preceding  texture image and the result  

image will include a consistent distribution 

of intensities.  

 

Image segmentation 

 

Segmentation is the separation of images 

into more meaningful information based on 

similarity or difference, continuity or 

discontinuity. Segmentation using graph 

cut methods, depends on assignment of 

appropriate weight. The paths obtained by 
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the default shortest path algorithms, have 

no optimal way of handling inconsistencies 

(such as the irregularity in OCT images), as 

thus it sometimes obtains the wrong paths, 

which we call the ”wrong short-cuts”. To 

avoid the wrong short-cuts, we reassign the 

weights to promote the homogeneity 

between adjacent edges using fuzzy 

histogram hyperbolization. In other words, 

the edges with high value get higher 

weights, while those with low values 

become lower. The idea behind this is that, 

the transition between layers of OCT 

images which are from dark to light or vice 

versa are improved. This means we can 

better identify the layers by searching for 

the changes or transitions between layer 

boundaries. Additionally, we take into 

account the transition between the layers is 

in most cases very smooth, making it quite 

difficult to segment the layers. Now if 

were-emphasize on this changes, such that 

they become clearer, this aids the algorithm 

in successful segmentation and avoiding 

wrong short-cuts.  

 

It is important to see the differences 

between the iris images for different 

persons and a convergence between the iris 

images of the same person in data values. 

After image segmentation, taking STD 

values for each image segment may give 

suitable results because of its features, 

where it reduces the huge numbers of iris 

image data and exhibits the variations 

between image segments. This step 

prepares the iris pattern data to be used in 

the next stage neural network.  STD curves 

of two iris segmentation images for the 

same eye [7] In the previous figure, the little 

differences of the values between the two 

images are due to the random noise from the 

camera and the small change in 

illumination. This equalization for the same 

iris images STD values will lead to give 

different STD curves between different iris 

images.  

 

To provide appropriate calculation to the 

subsequent  stage, the final image will be 

divided into 64  segments, each segment 

contains  8x8 pixels, then a standard 

deviation (STD) can be calculated  for 

every square segment. In practice STD 

which calculates the average value of 

nested pixels is believed to be the more 

appropriate one for data translation.  

 

VI Conclusion 

This paper discusses Image Segmentation. 

Types of Segmentation and their 

comparison was presented and tabulated. 

The objective is to Segment OCT images. 

For that OCT images are captured and their 

Axial Profile is Constructed and Noise is 

Removed. The OCT image is passed to the 

Four Standard Steps Image Acquisition, Iris 

Localization, Image Enhancement and 

Image Segmentation. Here presented 

segmentation of OCT images can be done 

by createing their Axial Profile.   
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