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Abstract: The image processing is the technique which can process information which is stored in the form of 

pixels. The Iris detection is the application of image processing. The Hough transformation is the technique 

which locates the circle in the iris. The iris detection has the various steps which are pre-processing, feature 

extraction and segmentation. In this paper, various techniques of iris detection are reviewed and analyzed in 

terms of certain parameters. 
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Introduction  
Image processing is known as the enhancement of raw images assembled from everyday lives that are gathered 

from any sort of sources. The past framework implies handle the photo in the photo plane (pixels) itself while the 

keep going frameworks rely on upon adjusting the change of a photo. In by far most of the general improvement 

methodologies for issues incorporate distinctive mixes of systems from both the classes. A couple instances of 

update operations are edge improvement, pseudso coloring, histogram equalization (HE), contrast extending, 

commotion sifting, un-sharp covering, honing, amplifying, et cetera [1]. Commonly the improvement strategy 

does not extend the unavoidable information content present in the photo however just tries to present it in a 

fitting route for basic assessment. These photo overhaul operations may be either close-by or around the world. 

Overall operations take a shot at the entire picture without a moment's delay while neighborhood operations 

describe spatial shroud i.e., on little sub images over which the operation is to be performed [2]. Image restoration 

manages enhancing the presence of an image. The image is rectified utilizing diversity with enhancing the 

presence of an image. Image segmentation is the most vital part of the image processing. Wall off a whole image 

into a few sections which is something more significant and simpler for further process. These few sections that 

are rejoined will cover the whole image. Segmentation may likewise rely on upon different components that are 

contained in the image. It might be either shading or surface. Automatic face detection is a complex problem in 
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image processing. Numerous methods exist to take care of this problem, for example, template matching, Fisher 

Linear Discriminant, Neural Networks, SVM, and MRC. Success has been accomplished with every strategy to 

changing degrees and complexities. Iris recognition is an automated method of biometric identification that 

utilizations mathematical pattern-recognition techniques on video images of either of the irises of an individual's 

eyes, whose complex random patterns are unique, stable, and can be seen from some distance [3]. Retinal 

scanning is a different, ocular-based biometric innovation that uses the unique patterns on a person's retina blood 

vessels and is regularly confused with iris recognition. Iris recognition utilizes video camera innovation with 

unobtrusive close infrared illumination to acquire images of the detail-rich, intricate structures of the iris which 

are visible externally. Digital templates encoded from these patterns by mathematical and statistical algorithms 

allow the identification of an individual or somebody pretending to be that individual [4]. The task of the 

classifier component appropriate of a full system is to utilize the feature vector gave by the feature extractor to 

dole out the object to a category. Since immaculate classification performance is frequently impossible, a more 

general task is to determine the probability for each of the possible categories. The abstraction gave by the 

feature-vector representation of the input data enables the development of a largely domain-independent theory of 

classification. The degree of difficulty of the classification problem depends on the variability in the feature 

values for objects in the same category relative to the difference between feature values for objects in different 

categories [5]. The variability of feature values for objects in the same category might be because of complexity, 

and might be because of noise. The noise is characterized in exceptionally general terms: any property of the 

sensed pattern, which is not because of the true underlying model but rather to randomness in the world or the 

sensors. All nontrivial decision and pattern recognition problems involve noise in some form. A classifier seldom 

exists in a vacuum. Rather, it is generally to be utilized to recommend actions (put this fish in this bucket, put that 

fish in that bucket), every action having an associated cost. The post-processor utilizes the output of the classifier 

to decide on the recommended action [6]. Reasonably, the simplest measure of classifier performance is the 

classification error rate-the percentage of new patterns that are assigned to the wrong category. Accordingly, it is 

normal to look for minimum-error-rate classification. Be that as it may, it might be vastly improved to 

recommend actions that will minimize the aggregate expected cost, which is known as the risk [7]. Linear 

discriminant analysis (LDA) is utilized to locate a linear combination of features which characterizes or separates 

two or more classes of objects or events. LDA is a parametric approach in supervised learning technique. It was at 

first utilized for dimensionality reduction and feature extraction, and later moved for classification purpose 

also.LDA effortlessly handles the cases where the within-class frequencies are unequal and their performances 

had been analyzed on randomly generated test data. Quadratic Discriminant Analysis (QDA) is utilized as a part 

of machine learning and statistical classification to separate measurements of two or more classes of objects or 

events by a quadric surface. It is a more general version of a linear classifier [8]. QDA is a parametric approach in 

supervised learning which models the probability of every class as a Gaussian circulation, then uses the posterior 

distributions to estimate the class for a given test point. Decision trees is considered to be a decision support tool 

that uses a tree-like structure or model of decisions and all its possible consequences. It is one way to show an 

algorithm. These trees are essentially utilized as a part of operations research, generally in decision analysis, to 

identify a strategy well on the way to achieve a goal [9]. In this process, a decision tree and the closely related 

impact graph is utilized as a visual and analytical decision support tool where the expected values of contending 

alternatives are calculated. In the field of pattern recognition, the k-nearest neighbor algorithm (k-NN) is a method 

for classifying objects based on closest training examples in the feature space. K-NN is a kind of illustration based 

learning, or lazy learning where the function is just approximated locally and all the computation is conceded 

until classification [10]. Naive Bayes classifier is a simple, probabilistic and statistical classifier which is based on 

Bayes theorem (from Bayesian insights) with strong (naive) independence assumptions and maximum posteriori 
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hypothesis. As Bayesian classifiers are statistical in nature, they can predict the probability of a given sample 

having a place with a particular class. A Support Vector Machine (SVM) performs classification by building a N-

dimensional hyperplane that optimally separates the data into two categories. A support vector machine (SVM) is 

utilized as a part of computer science for a set of related supervised learning methods that dissect input data and 

learns from it and afterward utilize it for performing classification and regression analysis 

Literature Review  

Yang Hu, et.al, (2016) presented the iris code calculation from the point of view of optimization [11]. The 

traditional iris code is the solution of an optimization problem which minimizes the distance between the feature 

values and iris codes. It was investigated using two additional objective terms. The main objective term exploits 

the spatial relationships of the bits in different positions of an iris code. The second objective term mitigates the 

influence of less reliable bits in iris codes. The two objective terms can be applied to the optimization problem 

individually, or in a combined scheme. We lead experiments on four benchmark datasets with fluctuating image 

quality. The experimental results demonstrate that the iris code produced by solving the optimization problem 

with the two additional objective terms achieves a generally improved performance in comparison to the 

traditional iris code calculated by binarizing feature values based on their signs.  

Peter Chondro, et.al, (2016) aimed to introduce an algorithm that particularly enhances maxillary sinuses utilizing 

a novel contrast enhancement technique based on the adaptive morphological texture analysis for occipitomental 

see radiographs [12]. As indicated by the experimental results, the proposed method can increase the diagnosis 

accuracy by 83.45% compared with the figured tomography methodology as the gold standard. The proposed 

ToMA was thoroughly tested and compared with two other representative enhancement schemes. The results 

revealed the proposed ToMA can improve the contrast of SXR better than prior methods while having the lowest 

computational complexity. To some extent, ToMA can be implemented in a parallel programming scheme to 

increase the software efficiency with conceivable application on the generally utilized picture archiving and 

communication system (PACS). 

Iliana V. Voynichka, et.al, (2016) proceeded with our investigation into how certain factors influence facial 

recognition by investigating what are the most statistically significant pixel-features in an image that differentiate 

a given individual face from whatever is left of the individual faces in a given data set [13]. Specifically, we 

propose an algorithm to infer a mask of the pixels with the highest statistical significance levels to identify a given 

face based on this mask. Our investigation demonstrates that making a mask utilizing the two-sample t-test, 

chooses the pixels that are most representative of a given individual face physiognomy when compared to face 

images of whatever is left of the individuals in a given database. 

Estefan Ortiz, et.al, (2015) examined a strategy to improve accuracy through a dilation-aware enrolment step that 

chooses one or more enrolment images based on the watched distribution of dilation ratios for that eye [14]. 

Additionally, they demonstrate that an image with median dilation is the optimal single eye image dilation-aware 

enrolment decision. The results in the multiple image enrolment likewise demonstrate that utilizing this strategy 

has measurable performance increases over the baseline random enrolment. The results of those subjects whose 

pupil dilation variance corresponded to the upper 75th percentile were studied. It was found that there still 

remained an improvement over the random selection strategy. 

Shraddha Gangwar, et.al, (2015) classified and described the various available clustering methods available till 

date which can be examined and manipulated by utilize and demand of the required image processing model [15]. 

Here, the evolution of the clustering techniques was supplied from simplicity to complexity describing their pros 
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and cons. This paper will be helpful to every one of the researchers who need to apply one of the clustering 

methods to their research model. To the extent the various examined techniques are concerned, we understand to a 

confined level that each of the method have its own pros and cons.  

Zhen Lei, et.al, (2015) expanded the original "shallow" face descriptors to "deep" discriminant face features by 

introducing a stacked image descriptor (SID) [16]. With deep structure, more complex facial information can be 

extracted and the discriminant and compactness of feature representation can be improved. The SID is learned in a 

forward optimization way, which is computational efficient compared to deep learning. Broad experiments on 

various face databases are conducted to demonstrate that SID can achieve high face recognition performance with 

compact face representation, compared with other cutting edge descriptors. Compared to deep learning, the time 

complexity of SID is lower when applied to large scale training data. The SID is a good decision to learn 

discriminative representation from large scale data, particularly when GPU device is not available. 

Ryan Rakvic, et.al, (2015) studied the energy efficiency of a GPU with an application to iris recognition [17]. 

Utilizing GPU based code written as a part of the C++ compatible CUDA dialect, energy consumption tests are 

performed on basic image processing techniques including image inversion, thresholding, dilation, erosion and 

memory/computationally intensive calculations, for example, the template matching. We demonstrate that 

portions of these algorithms implemented on the GPU reduce energy consumption by as much as 272 times. 

Vibhav Prakash Singh, et.al, (2015) designed an efficient content based image retrieval system is developed for 

normal and abnormal classes of mammograms [18]. The pre-processing steps incorporate are artifact suppression 

utilizing CCL and Morphological operation, automatic pectoral muscle removal, and image enhancement utilizing 

CLAHE. After pre-processing, the images were segmented utilizing modified region growing algorithm, and 

utilizing this segmented image. At long last, images are retrieved utilizing Euclidean distance similarity measure. 

Experiments on benchmark database confirm that the proposed segmentation and retrieval framework performs, 

encouraging than Fuzzy c mean, Ostu, and Region Growing based segmentation and retrieval approaches.  

Juan E. Tapia, et.al, (2015) studied that past researchers have explored various approaches for predicting the 

gender of a person based on features of the iris texture [19]. This paper is the first to predict gender specifically 

from similar binary iris code that could be utilized for recognition. Utilizing this approach, with a person-disjoint 

training and testing evaluation, one could achieve 89% correct gender prediction utilizing the fusion of the best 

features of iris code from the left and the right eyes. In any case, our results likewise demonstrate that selecting 

features that speak to the areas of the iris that allow the most stable texture computations improves performance 

relative to utilizing features from all areas of the iris. This is likely because of a combination of the high feature 

dimensionality when utilizing the whole area of the iris, and the way that segmentation inaccuracies can make a 

few areas of the iris less stable for texture computation. 
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Table of Comparison 

Authors Names Year Description Outcomes 

Yang Hu, et.al,  2016 It was investigated using two 

additional objective terms. The main 

objective term exploits the spatial 
relationships of the bits in different 

positions of an iris code. The second 

objective term mitigates the influence 
of less reliable bits in iris codes. 

The experimental results demonstrate 

that the iris code produced by solving 

the optimization problem with the two 
additional objective terms achieves a 

generally improved performance in 

comparison to the traditional iris code 
calculated by binarizing feature values 

based on their signs.  

Peter Chondro, 

et.al 

2016 Introduced an algorithm that 

particularly enhances maxillary sinuses 
utilizing a novel contrast enhancement 

technique based on the adaptive 

morphological texture analysis for 
occipitomental see radiographs. 

ToMA can be implemented in a 

parallel programming scheme to 
increase the software efficiency with 

conceivable application on the 

generally utilized picture archiving and 
communication system (PACS). 

Iliana V. 

Voynichka, et.al 

 An algorithm was proposed to infer a 

mask of the pixels with the highest 

statistical significance levels to 
identify a given face based on this 

mask. 

Making a mask utilizing the two-

sample t-test, chooses the pixels that 

are most representative of a given 
individual face physiognomy when 

compared to face images of whatever 

is left of the individuals in a given 
database. 

Estefan Ortiz, 

et.al, 

2015 A strategy was examined to improve 

accuracy through a dilation-aware 

enrolment step that chooses one or 
more enrolment images based on the 

watched distribution of dilation ratios 

for that eye.  

The results of those subjects whose 

pupil dilation variance corresponded to 

the upper 75th percentile were studied. 

Shraddha 

Gangwar, et.al, 

2015 The various available clustering 

methods available till date were 

classified and described which can be 

examined and manipulated by utilize 
and demand of the required image 

processing model. 

To the extent the various examined 

techniques are concerned, it is 

understood to a confined level that 

each of the method have its own pros 
and cons. 

Zhen Lei, et.al, 2015 The SID is learned in a forward 
optimization way, which is 

computational efficient compared to 

deep learning. 

The SID is a good decision to learn 

discriminative representation from 

large scale data, particularly when 

GPU device is not available. 

Ryan Rakvic, et.al, 2015 Utilizing GPU based code written as a 

part of the C++ compatible CUDA 

dialect, energy consumption tests are 
performed on basic image processing 

techniques.  

We demonstrate that portions of these 

algorithms implemented on the GPU 

reduce energy consumption by as much 
as 272 times. 
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Vibhav Prakash 

Singh, et.al, 

2015 An efficient content based image 

retrieval system is developed for 
normal and abnormal classes of 

mammograms. 

Experiments on benchmark database 

confirm that the proposed 
segmentation and retrieval framework 

performs, encouraging than Fuzzy c 

mean, Ostu, and Region Growing 

based segmentation and retrieval 
approaches. 

Juan E. Tapia, 

et.al, 

2015 This paper is the first to predict gender 

specifically from similar binary iris 

code that could be utilized for 
recognition.  

Utilizing this approach, with a person-

disjoint training and testing evaluation, 

one could achieve 89% correct gender 
prediction utilizing the fusion of the 

best features of iris code from the left 

and the right eyes. 

Conclusion  

In this work, it is concluded that iris detection is the most efficient application of image processing. The iris 

detection process can be implemented with the technique of circular detection techniques. In this paper, various 

techniques are detected and reviewed and analyzed. The most efficient technique is circular Hough 

transformation.  
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