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ABSTRACT 

 

This study aims to develop a system to distinguish 

retinal disease from fundus images. Precise and 

programmed analysis of retinal images has been considered 

as an effective way for the determination of retinal diseases 

such as diabetic retinopathy, hypertension, arteriosclerosis, 

etc. In this work, we extracted different retinal features such 

as retinal, optic disc and lesions and then applied 

convolutional neural network based models for the 

detection of multiple retinal diseases with fundus 

photographs involved in structured analysis of the retina 

(STARE) database. It described the innovative solution that 

provides efficient disease detection and deep learning with 

convolutional neural networks (CNNs) has achieved great 

success in the classification of various retinal diseases. A 

variety of neuron-wise and layer-wise visualization 

methods were applied using a CNN, trained with a publicly 
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available retinal disease given image dataset. So, it 

observed that neural networks can capture the colors and 

textures of lesions specific to respective diseases upon 

diagnosis, which resembles human decision-making. And 

this model to deploy Django web framework. We 

experimented with different retinal features as input to 

convolutional neural networks for effective classification of 

retinal images.  

Keywords: Retinal, deep learning, TensorFlow, Keras, 

CNN  

  

  

  

  

  

  

  

 

1. EXISTING SYSTEM:  

They proposed for modality specific attention 

network (MSAN) that used fundus and OCT images 

simultaneously to diagnose ophthalmology, the noise in the 

OCT image may disturb the ROI extraction, they 

implement a Gaussian filter with the kernel size for the 

OCT image denoising and they introduced a deep learning 



•  

method for fundus image classification based on retinal 

nerve fiber layer detecting. The anatomy-based deep 

learning methods they have to detect or segment anatomy 

for training deep learning models and accuracy of anatomy 

extracting affects the performance of classification and 

analyzing the quantitative performance of our proposed 

MSAN, It is necessary to investigate whether different 

attention modules work as expected, their Experimental 

results on a clinically acquired multi-modal retinal image 

dataset demonstrate that MSAN outperforms other well-

known single-modal and multi-modal retinal image 

classification methods. Deep learning-based approach is 

presented for the early detection of diabetic retinopathy 

from retinal images.  

2.1 Drawback:  

 They are not using AlexNet CNN and LeNet CNN for reducing 

errors   

 They are not consider the relation between different 

diseases, and they project cost and time is heavy.  

 They are not using any model deployment process.  
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3.INTRODUCTION 

3.1 Data Science:  

Data science is an interdisciplinary field that uses 

scientific methods, processes, algorithms and systems to 

extract knowledge and insights from structured and 

unstructured data, and apply knowledge and actionable 

insights from data across a broad range of application 

domains.  

The term "data science" has been traced back to 1974, when 

Peter  

Naur proposed it as an alternative name for computer 

science. In 1996, the International Federation of 

Classification Societies became the first conference to 

specifically feature data science as a topic. However, the 

definition was still in flux.  

The term “data science” was first coined in 2008 by 

D.J. Patil, and Jeff Hammerbacher, the pioneer leads of data 

and analytics efforts at LinkedIn and Facebook. In less than 

a decade, it has become one of the hottest and most trending 

professions in the market.  

Data science is the field of study that combines 

domain expertise, programming skills, and knowledge of 

mathematics and statistics to extract meaningful insights 

from data.  
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Data science can be defined as a blend of mathematics, business 

acumen,  

tools, algorithms and machine learning techniques, all of 

which help us in finding out the hidden insights or patterns 

from raw data which can be of major use in the formation 

of big business decisions.  

Data Scientist:  

Data scientists examine which questions need 

answering and where to find the related data. They have 

business acumen and analytical skills as well as the ability 

to mine, clean, and present data. Businesses use data 

scientists to source, manage, and analyze large amounts of 

unstructured data.  

  

Required Skills for a Data Scientist:  

• Programming: Python, SQL, Scala, Java, R, MATLAB.  

• Machine Learning: Natural Language Processing, 

Classification, Clustering.  

• Data Visualization: Tableau, SAS, D3.js, Python, Java, R 

libraries.  

• Big data platforms: MongoDB, Oracle, Microsoft Azure, 

Cloudera.  

  

 3.2  ARTIFICIAL INTELLIGENCE:  

Artificial intelligence (AI) refers to the simulation of 

human intelligence in machines that are programmed to 

think like humans and mimic their actions. The term may 
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also be applied to any machine that exhibits traits 

associated with a human mind such as learning and 

problem-solving.  

 Artificial intelligence (AI) is intelligence demonstrated by 

machines, as opposed to the natural intelligence displayed 

by humans or animals. Leading AI textbooks define the 

field as the study of “intelligent agents” any system that 

perceives its environment and takes actions that maximize 

its chance of achieving its goals. Some popular accounts 

use the term “artificial intelligence” to describe machines 

that mimic “cognitive” functions that humans associate 

with the human mind, such as “learning” and “problem 

solving”, however this definition is rejected by major AI 

researchers.  

Artificial intelligence is the simulation of human 

intelligence processes by machines, especially computer 

systems. Specific applications of AI include expert 

systems, natural language processing, speech recognition 

and machine vision.  

AI applications include advanced web search 

engines, recommendation systems (used by Youtube, 

Amazon and Netflix), Understanding human speech (such 

as Siri or Alexa), self-driving cars (e.g. Tesla), and 

competing at the highest level in strategic game systems 

(such as chess and Go), As machines become increasingly 

capable, tasks considered to require “intelligence” are often 

removed from the definition of AI, a phenomenon known 

https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Human_intelligence
https://en.wikipedia.org/wiki/Human_intelligence
https://en.wikipedia.org/wiki/Human_intelligence
https://en.wikipedia.org/wiki/Human_intelligence
https://en.wikipedia.org/wiki/Animal_cognition
https://en.wikipedia.org/wiki/Animal_cognition
https://en.wikipedia.org/wiki/Animal_cognition
https://en.wikipedia.org/wiki/Intelligent_agent
https://en.wikipedia.org/wiki/Intelligent_agent
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/Human_mind
https://en.wikipedia.org/wiki/Human_mind
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as the AI effect. For instance, optical character recognition 

is frequently excluded from things considered to be AI, 

having become a routine technology.   

Artificial intelligence was founded as an academic 

discipline in 1956, and in the years since has experienced 

several waves of optimism, followed by disappointment 

and the loss of funding  (known as an “AI winter”), 

followed by new approaches, success and renewed funding. 

AI research has tried and discarded many different 

approaches during its lifetime, including simulating the 

brain, modeling human problem solving, formal logic, 

large databases of knowledge and imitating animal 

behavior. In the first decades of the 21st century, highly 

mathematical statistical machine learning has dominated 

the field, and this technique has proved highly successful, 

helping to solve many challenging problems throughout 

industry and academia.  

The various sub-fields of AI research are centered 

around particular goals and the use of particular tools. The 

traditional goals of AI research include reasoning, 

knowledge representation, planning, learning, natural 

language processing, perception and the ability to move 

and manipulate objects. General intelligence (the ability to 

solve an arbitrary problem) is among the field’s long-term 

goals. To solve these problems, AI researchers use versions 

of search and mathematical optimization, formal logic, 

artificial neural networks, and methods based on statistics, 
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probability and economics. AI also draws upon computer 

science, psychology, linguistics, philosophy, and many 

other fields.  

The field was founded on the assumption that human 

intelligence “can be so precisely described that a machine 

can be made to simulate it”. This raises philosophical 

arguments about the mind and the ethics of creating 

artificial beings endowed with human-like intelligence. 

These issues have been explored by myth, fiction and 

philosophy since antiquity. Science fiction and futurology 

have also suggested that, with its enormous potential and 

power, AI may become an existential risk to humanity.  

As the hype around AI has accelerated, vendors have 

been scrambling to promote how their products and 

services use AI. Often what they refer to as AI is simply 

one component of AI, such as machine learning. AI 

requires a foundation of specialized hardware and software 

for writing and training machine learning algorithms. No 

one programming language is synonymous with AI, but a 

few, including Python, R and Java, are popular.  

In general, AI systems work by ingesting large 

amounts of labeled training data, analyzing the data for 

correlations and patterns, and using these patterns to make 

predictions about future states. In this way, a chatbot that is 

fed examples of text chats can learn to produce life like 

exchanges with people, or an image recognition tool can 
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learn to identify and describe objects in images by 

reviewing millions of examples.  

AI programming focuses on three cognitive skills: 

learning, reasoning and self-correction.  

  

Learning processes. This aspect of AI programming 

focuses on acquiring data and creating rules for how to turn 

the data into actionable information. The rules, which are 

called algorithms, provide computing devices with step-by-

step instructions for how to complete a specific task.  

Reasoning processes. This aspect of AI 

programming focuses on choosing the right algorithm to 

reach a desired outcome.  

Self-correction processes. This aspect of AI 

programming is designed to continually fine-tune 

algorithms and ensure they provide the most accurate 

results possible.  

AI is important because it can give enterprises 

insights into their operations that they may not have been 

aware of previously and because, in some cases, AI can 

perform tasks better than humans. Particularly when it 

comes to repetitive, detail-oriented tasks like analyzing 

large numbers of legal documents to ensure relevant fields 
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are filled in properly, AI tools often complete jobs quickly 

and with relatively few errors.  

Artificial neural networks and deep learning 

artificial intelligence technologies are quickly evolving, 

primarily because AI processes large amounts of data much 

faster and makes predictions more accurately than humanly 

possible.  

  

Natural Language Processing (NLP):  

  Natural  language  processing (NLP)  allows 

 machines  to  read and understand human 

language. A sufficiently powerful natural language 

processing system would enable natural-language user 

interfaces and the acquisition of knowledge directly from 

human-written sources, such as newswire texts. Some 

straightforward applications of natural language processing 

include information retrieval, text mining, question 

answering and machine translation. Many current 

approaches use word cooccurrence frequencies to construct 

syntactic representations of text. “Keyword spotting” 

strategies for search are popular and scalable but dumb; a 

search query for “dog” might only match documents with 

the literal word “dog” and miss a document with the word 

“poodle”. “Lexical affinity” strategies use the occurrence 

of words such as “accident” to assess the sentiment of a 

https://en.wikipedia.org/wiki/Natural_language_processing
https://en.wikipedia.org/wiki/Natural_language_processing
https://en.wikipedia.org/wiki/Natural-language_understanding
https://en.wikipedia.org/wiki/Natural-language_understanding
https://en.wikipedia.org/wiki/Natural-language_understanding
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Natural-language_user_interface
https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Text_mining
https://en.wikipedia.org/wiki/Text_mining
https://en.wikipedia.org/wiki/Text_mining
https://en.wikipedia.org/wiki/Question_answering
https://en.wikipedia.org/wiki/Question_answering
https://en.wikipedia.org/wiki/Question_answering
https://en.wikipedia.org/wiki/Question_answering
https://en.wikipedia.org/wiki/Question_answering
https://en.wikipedia.org/wiki/Machine_translation
https://en.wikipedia.org/wiki/Machine_translation
https://en.wikipedia.org/wiki/Machine_translation
https://en.wikipedia.org/wiki/Sentiment_analysis
https://en.wikipedia.org/wiki/Sentiment_analysis
https://en.wikipedia.org/wiki/Sentiment_analysis
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document. Modern statistical NLP approaches can combine 

all these strategies as well as others, and often achieve 

acceptable accuracy at the page or paragraph level.  

Beyond semantic NLP, the ultimate goal of “narrative” 

NLP is to embody a full understanding of commonsense 

reasoning. By 2019, transformer-based deep learning 

architectures could generate coherent text.  

  

 

4. MACHINE LEARNING:  

Machine learning is to predict the future from past 

data. Machine learning (ML) is a type of artificial 

intelligence (AI) that provides computers with the ability to 

learn without being explicitly programmed. Machine 

learning focuses on the development of Computer 

Programs that can change when exposed to new data and 

the basics of Machine Learning, implementation of a 

simple machine learning algorithm using python. Process 

of training and prediction involves use of specialized 

algorithms. It feed the training data to an algorithm, and the 

algorithm uses this training data to give predictions on a 

new test data. Machine learning can be roughly separated 

in to three categories. There are supervised learning, 

unsupervised learning and reinforcement learning.  

https://en.wikipedia.org/wiki/Transformer_(machine_learning_model)
https://en.wikipedia.org/wiki/Transformer_(machine_learning_model)
https://en.wikipedia.org/wiki/Transformer_(machine_learning_model)
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Supervised learning program is both given the input data 

and the corresponding labeling to learn data has to be 

labeled by a human being beforehand. Unsupervised 

learning is no labels. It provided to the learning algorithm. 

This algorithm has to figure out the clustering of the input 

data. Finally, Reinforcement learning dynamically 

interacts with its environment and it receives positive or 

negative feedback to improve its performance.  

Data scientists use many different kinds of machine 

learning algorithms to discover patterns in python that lead 

to actionable insights. At a high level, these different 

algorithms can be classified into two groups based on the 

way they “learn” about data to make predictions: 

supervised and unsupervised learning. Classification is the 

process of predicting the class of given data points. Classes 

are sometimes called as targets/ labels or categories. 

Classification predictive modeling is the task of 

approximating a mapping function from input variables(X) 

to discrete output variables(y). In machine learning and 

statistics, classification is a supervised learning approach in 

which the computer program learns from the data input 

given to it and then uses this learning to classify new 

observation. This data set may simply be bi-class (like 

identifying whether the person is male or female or that the 

mail is spam or non-spam) or it may be multi-class too. 

Some examples of classification problems are: speech 
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recognition, handwriting recognition, bio metric 

identification, document classification etc.  

                         Analyses                                          

Predicts  

 Past Dataset  Machine  Result  

                                      Trains   

Fig: Process of Machine learning  

Supervised Machine Learning is the majority of 

practical machine learning uses supervised learning. 

Supervised learning is where have input variables (X) and 

an output variable (y) and use an algorithm to learn the 

mapping function from the input to the output is y = f(X). 

The goal is to approximate the mapping function so well 

that when you have new input data (X) that you can predict 

the output variables (y) for that data. Techniques of 

Supervised Machine Learning algorithms include logistic 

regression, multiclass classification, Decision Trees and 

support vector machines etc. Supervised learning 

requires that the data used to train the algorithm is already 

labeled with correct answers. Supervised learning problems 

can be further grouped into Classification problems. This 

problem has as goal the construction of a succinct model 

that can predict the value of the dependent attribute from 

the attribute variables. The difference between the two 

tasks is the fact that the dependent attribute is numerical for 

categorical for classification. A classification model 
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attempts to draw some conclusion from observed values. 

Given one or more inputs a classification model will try to 

predict the value of one or more outcomes. A classification 

problem is when the output variable is a category, such as 

“red” or “blue”.  

  

 

 

 

 

5. DEEP LEARNING  

           Deep learning is a branch of machine learning 

which is completely based on artificial neural networks, as 

neural network is going to mimic the human brain so deep 

learning is also a kind of mimic of human brain. It’s on 

hype nowadays because earlier we did not have that much 

processing power and a lot of data. A formal definition of 

deep learning is- neurons Deep learning is a particular kind 

of machine learning that achieves great power and 

flexibility by learning to represent the world as a nested 

hierarchy of concepts, with each concept defined in relation 

to simpler concepts, and more abstract representations 

computed in terms of less abstract ones. In    brain 

approximately 100 billion neurons all together this is a 

picture of an individual neuron and each neuron is 

connected through thousands of their neighbors. The 

question here is how it recreates these neurons in a 
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computer. So, it creates an artificial structure called an 

artificial neural net where we have nodes or neurons. It   has 

some neurons for input value and some for output value and 

in between, there may be lots of neurons interconnected in 

the hidden layer.   

  

 

  

  

It need to identify the actual problem in order 

to get the right solution and it should be understood, 

the feasibility of the Deep Learning should also be 

checked (whether it should fit Deep Learning or 

not). It needs to identify the relevant data which 

should correspond to the actual problem and should 

be prepared accordingly. Choose the Deep Learning 

Algorithm appropriately. Algorithm should be used 

while training the dataset. Final testing should be 

done on the dataset.  

Artificial Intelligence   

  

Machine   learning   

  

Deep  learning   
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Deep learning (also known as deep structured 

learning) is part of a broader family of machine learning 

methods based on artificial neural networks with 

representation learning. Learning can be supervised, 

semisupervised or unsupervised.  

Deep-learning architectures such as deep neural 

networks, deep belief networks, deep reinforcement 

learning, recurrent neural networks and convolutional 

neural networks have been applied to fields including 

  

  

  

Check fea sibility for Deep learning   

Identify Relevant Data and Prepare it   

  

  

  

  

  

  

  

  

  

Training Algorithm   

Choose Deep learning Algorithm   

Test the model Performance   
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computer vision, speech recognition, natural language 

processing, machine translation, bioinformatics, drug 

design, medical image analysis, material inspection and 

board game programs, where they have produced results 

comparable to and in some cases surpassing human expert 

performance.  

Artificial neural networks (ANNs) were inspired by 

information processing and distributed communication 

nodes in biological systems. ANNs have various 

differences from biological brains. Specifically, neural 

networks tend to be static and symbolic, while the 

biological brain of most living organisms is dynamic 

(plastic) and analogue.  

The adjective "deep" in deep learning refers to the 

use of multiple layers in the network. Early work showed 

that a linear perceptron cannot be a universal classifier, but 

that a network with a non-polynomial activation function 

with one hidden layer of unbounded width can. Deep 

learning is a modern variation which is concerned with an 

unbounded number of layers of bounded size, which 

permits practical application and optimized 

implementation, while retaining theoretical universality 

under mild conditions. In deep learning the layers are also 

permitted to be heterogeneous and to deviate widely from 

biologically informed connectionist models, for the sake of 

efficiency, trainability and understandability, whence the 

"structured" part.  
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Deep learning is a class of machine learning 

algorithms that uses multiple layers to progressively extract 

higher-level features from the raw input. For example, in 

image processing, lower layers may identify edges, while 

higher layers may identify the concepts relevant to a human 

such as digits or letters or faces.  

 

 

Interpretations:  

Deep neural networks are generally interpreted in 

terms of the universal approximation theorem or 

probabilistic inference.  

The classic universal approximation theorem 

concerns the capacity of feed-forward neural networks with 

a single hidden layer of finite size to approximate 

continuous functions. In 1989, the first proof was published 

by George Cybenko for sigmoid activation functions and 

was generalised to feed-forward multi-layer architectures 

in 1991 by Kurt Hornik. Recent work also showed that 

universal approximation also holds for non-bounded 

activation functions such as the rectified linear unit.  

The universal approximation theorem for deep 

neural networks concerns the capacity of networks with 

bounded width but the depth is allowed to grow proved that 

if the width of a deep neural network with ReLU activation 

is strictly larger than the input dimension, then the network 

https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Image_processing
https://en.wikipedia.org/wiki/Image_processing
https://en.wikipedia.org/wiki/Image_processing
https://en.wikipedia.org/wiki/Image_processing
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can approximate any Lebesgue integrable function; If the 

width is smaller or equal to the input dimension, then deep 

neural network is not a universal approximator.  

The probabilistic interpretation derives from the 

field of machine learning. It features inference, as well as 

the optimization concepts of training and testing, related to 

fitting and generalization, respectively. More specifically, 

the probabilistic interpretation considers the activation 

nonlinearity as a cumulative distribution function. The 

probabilistic interpretation led to the introduction of 

dropout as regularizer in neural networks. The probabilistic 

interpretation was introduced by researchers including 

Hopfield, Widrow and Narendra and popularized in 

surveys such as the one by Bishop.  

Deep learning revolution:  

In 2012, a team led by George E. Dahl won the 

"Merck Molecular Activity Challenge" using multi-task 

deep neural networks to predict the biomolecular target of 

one drug. In 2014, Hochreiter's group used deep learning to 

detect off-target and toxic effects of environmental 

chemicals in nutrients, household products and drugs and 

won the "Tox21 Data Challenge" of NIH, FDA and 

NCATS.  

Significant additional impacts in image or object 

recognition were felt from 2011 to 2012. Although CNNs 

trained by back-propagation had been around for decades, 

and GPU implementations of NNs for years, including 
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CNNs, fast implementations of CNNs on GPUs were 

needed to progress on computer vision. In 2011, this 

approach achieved for the first time superhuman 

performance in a visual pattern recognition contest. Also in 

2011, it won the ICDAR Chinese handwriting contest, and 

in May 2012, it won the ISBI image segmentation contest. 

Until 2011, CNNs did not play a major role at computer 

vision conferences, but in June 2012, a paper by Ciresan et 

al. at the leading conference CVPR showed how max-

pooling CNNs on GPU can dramatically improve many 

vision benchmark records. In October 2012, a similar 

system by Krizhevsky et al. won the large-scale ImageNet 

competition by a significant margin over shallow machine 

learning methods. In November 2012, Ciresan et al.'s 

system also won the ICPR contest on analysis of large 

medical images for cancer detection, and in the following 

year also the MICCAI Grand Challenge on the same topic. 

In 2013 and 2014, the error rate on the ImageNet task using 

deep learning was further reduced, following a similar 

trend in large-scale speech recognition.  

Image classification was then extended to the more 

challenging task of generating descriptions (captions) for 

images, often as a combination of CNNs and LSTMs.  

Some researchers state that the October 2012 

ImageNet victory anchored the start of a "deep learning 

revolution" that has transformed the AI industry.  
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In March 2019, Yoshua Bengio, Geoffrey Hinton and Yann 

LeCun were awarded the Turing Award for conceptual and 

engineering breakthroughs that have made deep neural 

networks a critical component of computing.   

  

 

6. PREPARING THE DATASET:  

 This dataset contains approximately 400 train and 100 test 

image records of features extracted from optical coherence 

tomography (OCT), which were then classified into 4 

classes:  

• CNV  

• DME  

• DRUCEN  

• NORMAL  

  

7. PROPOSED SYSTEM:  

The proposed approach consists stage pretreatments 

were performed in retinal images from data sets and 

standardize them to size then classification was made by 

Convolutional Neural Network which is a deep learning 

algorithm and success was achieved to deep learning 

technique so that a person with lesser expertise in software 

should also be able to use it easily. It proposed system to 

predicting retinal disease. It explains about the 
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experimental analysis of Samples of images are collected 

that comprised of different retinal. The primary attributes 

of the image are relied upon the shape and texture oriented 

features. An efficient disease detection and deep learning 

with convolutional neural networks (CNNs) has achieved 

great success in the classification of various retinal 

diseases. A variety of neuron-wise and layer-wise 

visualization methods were applied using a CNN, trained 

with a publicly available retinal disease given image 

dataset. The sample screenshots displays the retinal disease 

detection using color based classification model. And to 

deploy this model in web application for Django 

framework.   

  

 

 

7.1 Advantages:  

 Increasing throughput & reducing subjectiveness 

arising from human experts in detecting the retinal 

decease.   

 It is essential to detect a particular disease. In our 

country many farmers are not so educated to get 

correct information about all diseases.  

  

  



•  

2. LITERATURE SURVEY 

General  

 A literature review is a body of text that aims to review the 

critical points of current knowledge on and/or 

methodological approaches to a particular topic. It is 

secondary sources and discuss published information in a 

particular subject area and sometimes information in a 

particular subject area within a certain time period. Its 

ultimate goal is to bring the reader up to date with current 

literature on a topic and forms the basis for another goal, 

such as future research that may be needed in the area and 

precedes a research proposal and may be just a simple 

summary of sources. Usually, it has an organizational 

pattern and combines both summary and synthesis.   

 A summary is a recap of important information about the 

source, but a synthesis is a re-organization, reshuffling of 

information. It might give a new interpretation of old 

material or combine new with old interpretations or it might 

trace the intellectual progression of the field, including 

major debates. Depending on the situation, the literature 

review may evaluate the sources and advise the reader on 

the most pertinent or relevant of them.  

  

Review of Literature Survey  

Title   : Retinal image preprocessing, enhancement, and 

registration  
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Author: Carlos Hernandez-Matasa , Antonis A. Argyrosa,b 

, Xenophon Zabulisa  

Year  : 2018  

        The first fundus images were acquired after the invention 

of the ophthalmoscope. The            concept of storing and 

analyzing retinal images for diagnostic purposes exists ever 

since. The first work on retinal image processing was based on 

analog images and regarded the detection of vessels in fundus 

images with fluorescein [1]. The fluorescent agent enhances the 

appearance of vessels in the image, facilitating their detection 

and measurement by the medical professional or the computer. 

However, fluorescein angiography is an invasive and time-

consuming procedure and is associated with the cost of the 

fluorescent agent and its administration. Digital imaging and 

digital image processing have proliferated the use of retinal 

image analysis in screening and diagnosis. The ability to 

accurately analyze fundus images has promoted the use of 

noninvasive, fundus imaging in these domains. Moreover, the 

invention of new imaging modalities, such as optical coherence 

tomography (OCT) and scanning laser ophthalmoscopy (SLO), 

has broadened the scope and applications of retinal image 

processing. This review regards both fundus imaging, as 

implemented by fundus photography and SLO and OCT 

imaging. 
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Title   : Automatic Detection of Diabetic Eye Disease 

Through Deep Learning Using Fundus  

Author: RUBINA SARKI , KHANDAKAR AHMED , 

(Senior Member, IEEE),  

HUA WANG , (Member, IEEE), AND YANCHUN 

ZHANG  

Year  : 2020  

Diabetes Mellitus, or Diabetes, is a disease in which 

a person’s body fails to respond to insulin released by their 

pancreas, or it does not produce sufficient insulin. People 

suffering from diabetes are at high risk of developing 

various eye diseases over time. As a result of advances in 

machine learning techniques, early detection of diabetic 

eye disease using an automated system brings substantial 

benefits over manual detection. A variety of advanced 

studies relating to the detection of diabetic eye disease have 

recently been published. This article presents a systematic 

survey of automated approaches to diabetic eye disease 

detection from several aspects, namely: i) available 

datasets, ii) image preprocessing techniques, iii) deep 

learning models and iv) performance evaluation metrics. 

The survey provides a comprehensive synopsis of diabetic 

eye disease detection approaches, including state of the art 

field approaches, which aim to provide valuable insight 

into research communities, healthcare professionals and 

patients with diabetes.  
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Title   : Retinal Image Analysis Based on Deep Learning  

Author: Baidaa Al-Bander  

Year  : 2018  

The interpretation of ophthalmic images is typically 

performed by trained clinical experts. However, due to the 

volume and complexity of these images, and the large 

variation in pathology, in addition to the variation among 

experts, there has been increasing interest in computer-

assisted assessment and diagnosis of such images. There 

has been particular interest in finding a cost-effective 

approach with high sensitivity and specificity, independent 

of human intervention, and robust enough to be applied to 

large populations in a timely manner to identify retinal 

diseases. This thesis introduces novel deep learning 

methodologies based on convolutional neural networks 

(CNNs) to address key challenges in different retinal image 

analysis tasks. Three retinal image analysis objectives have 

been considered in this research project: fovea and optic 

disc (OD) localisation, choroid and optic disc/cup 

segmentation, and disease and lesion classification tasks. In 

the first retinal image analysis task, simultaneous detection 

of the centres of the fovea and the optic disc from colour 

fundus images is considered as a regression problem.   
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Title   : Classification of Diabetic Retinopathy Images by 

Using Deep Learning Models  

Author: Suvajit Dutta, Bonthala CS Manideep, Syed 

Muzamil Basha, Ronnie D.  

Caytiles1 and N. Ch. S. N. Iyengar2  

Year  : 2018  

Diabetes or more precisely Diabetes Mellitus (DM) 

is a metabolic disorder happens because of high blood sugar 

level in the body. Over the time, diabetes creates eye 

deficiency also called as Diabetic Retinopathy (DR) causes 

major loss of vision. The symptoms can originate in the 

retinal area are augmented blood vessels, fluid drip, 

exudates, hemorrhages, and micro aneurysms. In modern 

medical science, images are the indispensable tool for 

precise diagnosis of patients. In the meantime evaluation of 

contemporary medical imageries remains complex. In 

recent times computer vision with Deep Neural Networks 

can train a model perfectly and level of accuracy also will 

be higher than other neural network models. In this study 

fundus images containing diabetic retinopathy has been 

taken into consideration. The idea behind this paper is to 

propose an automated knowledge model to identify the key 

antecedents of DR. Proposed Model have been trained with 

three types, back propagation NN, Deep Neural Network 

(DNN) and Convolutional Neural Network (CNN) after 

testing models with CPU trained Neural network gives 

lowest accuracy because of one hidden layers whereas the 
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deep learning models are out performing NN. The Deep 

Learning models are capable of quantifying the features as 

blood vessels, fluid drip, exudates, hemorrhages and micro 

aneurysms into different classes. Model will calculate the 

weights which gives severity level of the patient’s eye. The 

foremost challenge of this study is the accurate verdict of 

each feature class thresholds.  

  

  

Title   : Retinal image preprocessing, enhancement, and 

registration  

Author: Carlos Hernandez-Matasa , Antonis A. Argyrosa,b 

, Xenophon Zabulisa  

Year  : 2018  

The diabetes retinopathy is the application of 

medical image processing. The retinal images are evaluated 

to diagnose the DR. It is however, time consuming and 

resource demanding to manually grade the images such that 

the severity of DR can be defined. When the tiny blood 

vessels present within the retina are damaged, only then can 

one notice this problem. Blood will flow from this tiny 

blood vessel and features are formed from the fluid that 

exists on retina. The kinds of features involved here due to 

the leakage of fluid and blood from the blood vessels are 

considered to be the most important factors to study this 

problem. The diabetes retinopathy detection techniques has 
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the three phase which pre-processing, segmentation and 

classification. In this work, NN approach is used for the 

classification of diabetes portion from the image. The 

proposed model is implemented in MATLAB and results 

are analyzed in terms of certain parameters.  

  

  

  

9. SYSTEM STUDY  

9.1 Project Goals:  

 Load the data  

• Loading the given dataset  

• Import required libraries packages  

 Pre-process the data  

• Reshape, data augmentations  

 Define model  

• Sequential or Functional  

• Number of layers to be used, Number of nodes to 

be used in the model, Evaluation metrics  

 Compile the model  

• Define loss function, optimizer, weights and bias  

 Fit the model  
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• Train data, Test data, epoch, Batchsize.  

  

9.2 Objectives:  

The goal is to develop a deep learning model for 

Retinal image classification by convolutional neural 

network algorithm for potentially classifying the results in 

the form of best accuracy by comparing the CNN 

architectures.  

  

  

9.3 Scope:  

Most of the related works classifies the disease with 

two classifiers, i.e. whether he/she has a healthy eye or has 

a diabetic retinopathy defective eye. The scope in our 

research is to split this classes into defective and non-

defective stages of diabetic retinopathy. An eye can be 

classified into 4 classes. Besides, extracting hand crafted 

features from raw images after different processing is one 

of the best scopes we have worked in this research. The 

objective of using this method is to get some features which 

are specifically responsible for the diabetic retinopathy.  

  

10. OUTLINE OF THE PROJECT  

10.1 Overview of the system:  
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 Define a problem  

 Gathering image data set  

 Evaluating algorithms  

 Detecting results  

  

The steps involved in Building the data model is depicted 

below.  

  

 

Fig: data flow diagram for CNN model  

11. PROJECT REQUIREMENTS  

General:  

Requirements are the basic constrains that are 

required to develop a system. Requirements are collected 

while designing the system. The following are the 

requirements that are to be discussed.  

                        

  

Data collection  ( Splitting Training set &  

Pre Processing  ( Sequential )   

  

  

  

  

  

Building  classification Model   

Prediction ( Retinal   Disease Prediction )   
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1. Functional requirements  

2. Non-Functional requirements   

3. Environment requirements A. Hardware 

requirements  

B. software requirements  

  

11.1 Functional requirements:  

   The software requirements specification is a technical 

specification of requirements for the software product. It is 

the first step in the requirements analysis process. It lists 

requirements of a particular software system. The 

following details to follow the special libraries like 

tensorflow, keras, matplotlib.  

11.2 Non-Functional Requirements:  

 Process of functional steps,  

1. Problem define  

2. Preparing data  

3. Evaluating algorithm  

4. Improving results  

5. Prediction the result  

12. FEASIBILITY STUDY  

Splitting the dataset:  
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The data use is usually split into training data and test 

data. The training set contains a known output and the 

model learns on this data in order to be generalized to other 

data later on. It has the test dataset (or subset) in order to 

test our models and it will do this using Tensor flow library 

in Python using the Keras method.  

Construction of a Detecting Model:  

Deep learning needs data gathering have lot 

of past image data’s. Training and testing this 

model working and predicting correctly.   

 
Fig: Steps of dataflow diagram  

  

  

  

  

  

12.1 Data Flow Diagram:   

Data Gathering   

CNN Algorithm   

Train model   

Prediction   

Test model   
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Fig: Process of dataflow diagram  

  

A data flow diagram (DFD) is a graphical 

representation of the "flow" of data through an information 

system, modeling its process aspects. A DFD is often used 

as a preliminary step to create an overview of the system 

without going into great detail, which can later be 

elaborated. DFDs can also be used for the visualization of 

data processing (structured design). A DFD shows what 

kind of information will be input to and output from the 

system, how the data will advance through the system, and 

where the data will be stored. It does not show information 

about process timing or whether processes will operate in 

sequence or in parallel, unlike a traditional structured 

flowchart which focuses on control flow, or a UML activity 

workflow diagram, which presents both control and data 

flows as a unified model. Data flow diagrams are also 
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known as bubble charts. DFD is a designing tool used in 

the top down approach to  

Systems Design. Symbols and Notations Used in DFDs 

Using any convention’s DFD rules or guidelines, the 

symbols depict the four components of data flow diagrams.  

External entity: an outside system that sends or receives 

data, communicating with the system being diagrammed. 

They are the sources and destinations of information 

entering or leaving the system. They might be an outside 

organization or person, a computer system or a business 

system. They are also known as terminators, sources and 

sinks or actors. They are typically drawn on the edges of 

the diagram.   

Process: any process that changes the data, producing an 

output. It might perform computations, or sort data based 

on logic, or direct the data flow based on business rules.   

Data store: files or repositories that hold information for 

later use, such as a database table or a membership form.   

Data flow: the route that data takes between the external 

entities, processes and data stores. It portrays the interface 

between the other components and is shown with arrows, 

typically labeled with a short data name, like “Billing 

details.”   

DFD levels and layers A data flow diagram can dive 

into progressively more detail by using levels and layers, 

zeroing in on a particular piece. DFD levels are numbered 
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0, 1 or 2, and occasionally go to even Level 3 or beyond. 

The necessary level of detail depends on the scope of what 

you are trying to accomplish. DFD Level 0 is also called a 

Context Diagram. It’s a basic overview of the whole system 

or process being analyzed or modeled. It’s designed to be 

an at-a-glance view, showing the system as a single high-

level process, with its relationship to external entities. It 

should be easily understood by a wide audience, including 

stakeholders, business analysts, data analysts and 

developers.   

  

 

  

  

  

Level 1:   

 

  

Level 0:   

  

  

  

Image   
Disease  

Recognition   
Disease  
Classification   

  

  

  

Level 2:   

Test image   

Training dataset   

Disease  
Predictio 

n   

Feature  
extraction   

Retinal disease  
prediction   
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Level 3:  

 
  

  

  

  

  

  

13. SYSTEM ARCHITECTURE:   

  

  

  

  

  Training dataset   

Testing dataset   

CNN Model   

  

Retinal  
disease  

prediction   

  Dense  
CNN    

CNN  
Model   

Classified retinal  
disease   

Retinal  
Features   
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14. WORKFLOW DIAGRAM:  
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Fig: Workflow Diagram  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Source  images   

Testing  
Dataset   

Prediction of retinal disease   

        CNN algorithm   

Training  
Dataset   
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15. USECASE DIAGRAM:  

  

  

  

Use case diagrams are considered for high level requirement 

analysis of a system. So when the requirements of a system are 

analyzed the functionalities are captured in use cases. So, it can say 
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that uses cases are nothing but the system functionalities written in 

an organized manner.  

  

  

  

16. CLASS DIAGRAM:  

  

  

  

  

Class diagram is basically a graphical representation 

of the static view of the system and represents different 

aspects of the application. So a collection of class diagrams 

represent the whole system. The name of the class diagram 

should be meaningful to describe the aspect of the system. 

Each element and their relationships should be identified in 

advance Responsibility (attributes and methods) of each 

class should be clearly identified for each class minimum 



•  

number of properties should be specified and because, 

unnecessary properties will make the diagram complicated. 

Use notes whenever required to describe some aspect of the 

diagram and at the end of the drawing it should be 

understandable to the developer/coder. Finally, before 

making the final version, the diagram should be drawn on 

plain paper and rework as many times as possible to make 

it correct.  

  

  

  

  

17. ACTIVITY DIAGRAM:  
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Activity is a particular operation of the system. 

Activity diagrams are not only used for visualizing 

dynamic nature of a system but they are also used to 

construct the executable system by using forward and 

reverse engineering techniques. The only missing thing in 

activity diagram is the message part. It does not show any 

message flow from one activity to another. Activity 

diagram is some time considered as the flow chart. 

Although the diagrams looks like a flow chart but it is not. 

It shows different flow like parallel, branched, concurrent 

and single.  

  

  

18. SEQUENCE DIAGRAM:  
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Sequence diagrams model the flow of logic within 

your system in a visual manner, enabling you both to 

document and validate your logic, and are commonly used 

for both analysis and design purposes. Sequence diagrams 

are the most popular UML artifact for dynamic modelling, 

which focuses on identifying the behaviour within your 

system. Other dynamic modelling techniques include 

activity diagramming, communication diagramming, 

timing diagramming, and interaction overview 

diagramming. Sequence diagrams, along with class 

diagrams and physical data models are in my opinion the 

most important design-level models for modern business 

application development.  

  

  

http://agilemodeling.com/artifacts/activityDiagram.htm
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ER DIAGRAM:  

  

  

  

An entity relationship diagram (ERD), also known as an 

entity relationship model, is a graphical representation of 

an information system that depicts the relationships 

among people, objects, places, concepts or events within 

that system. An ERD is a data modeling technique that 

can help define business processes and be used as the 

https://searchdatamanagement.techtarget.com/definition/data-modeling
https://searchdatamanagement.techtarget.com/definition/data-modeling
https://searchdatamanagement.techtarget.com/definition/data-modeling
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foundation for a relational database. Entity relationship 

diagrams provide a visual starting point for database 

design that can also be used to help determine information 

system requirements throughout an organization. After a 

relational database is rolled out, an ERD can still serve as 

a referral point, should any debugging or business process 

reengineering be needed later.  

  

  

 

 

 

COLLABORATION DIAGRAM:  

  

  

  

A collaboration diagram show the objects and relationships 

involved in an interaction, and the sequence of messages 

https://searchdatamanagement.techtarget.com/definition/relational-database
https://searchdatamanagement.techtarget.com/definition/relational-database
https://searchdatamanagement.techtarget.com/definition/relational-database
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exchanged among the objects during the interaction. The 

collaboration diagram can be a decomposition of a class, 

class diagram, or part of a class diagram.it can be the 

decomposition of a use case, use case diagram, or part of a 

use case diagram. The collaboration diagram shows 

messages being sent between classes and object 

(instances). A diagram is created for each system operation 

that relates to the current development cycle (iteration).  

  

  

  

  

  

  

 

 

 

 ENVIRONMENTAL REQUIREMENTS:   

1. Software Requirements:    

 Operating System   : Windows / Linux  

 Simulation Tool     : Anaconda with Jupyter Notebook  

2. Hardware requirements:  

 Processor       : Pentium IV/III  
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 Hard disk   : minimum 80 GB  

 RAM             : minimum 2 GB  

  

22. SOFTWARE DESCRIPTION:  

Anaconda is a free and open-source distribution of 

the Python and R programming languages for scientific 

computing (data science, machine learning applications, 

large-scale data processing, predictive analytics, etc.), that 

aims to simplify package management and deployment.  

Package versions are managed by the package management 

system “Conda”. The Anaconda distribution is used by 

over 12 million users and includes more than 1400 popular 

data-science packages suitable for Windows, Linux, and 

MacOS. So, Anaconda distribution comes with more than 

1,400 packages as well as the Conda package and virtual 

environment manager called Anaconda Navigator and it 

eliminates the need to learn to install each library 

independently. The open source packages can be 

individually installed from the Anaconda 

repository with the conda install command or 

using the pip install command that is installed with 

Anaconda. Pip packages provide many of the features of 

conda packages and in most cases they can work together. 

Custom packages can be made using the  command, and 

can be shared with others by uploading them to Anaconda 

Cloud, PyPI or other repositories. The default installation 

conda build  

https://en.wikipedia.org/wiki/Free_and_open-source
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https://en.wikipedia.org/wiki/R_(programming_language)
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https://en.wikipedia.org/wiki/R_(programming_language)
https://en.wikipedia.org/wiki/Scientific_computing
https://en.wikipedia.org/wiki/Scientific_computing
https://en.wikipedia.org/wiki/Scientific_computing
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https://en.wikipedia.org/wiki/Predictive_analytics
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https://en.wikipedia.org/wiki/Package_management
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https://en.wikipedia.org/wiki/Python_Package_Index
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of Anaconda2 includes Python 2.7 and Anaconda3 includes 

Python 3.7. However, you can create new environments 

that include any version of Python packaged with conda.  

  

22.1 ANACONDA NAVIGATOR:  

Anaconda Navigator is a desktop graphical user 

interface (GUI) included in Anaconda® distribution that 

allows you to launch applications and easily manage conda 

packages, environments, and channels without using 

commandline commands. Navigator can search for 

packages on Anaconda.org or in a local Anaconda 

Repository.  

Anaconda. Now, if you are primarily doing data 

science work, Anaconda is also a great option. Anaconda is 

created by Continuum Analytics, and it is a Python 

distribution that comes preinstalled with lots of useful 

python libraries for data science.  

Anaconda is a distribution of the Python and R 

programming languages for scientific computing (data 

science, machine learning applications, largescale data 

processing, predictive analytics, etc.), that aims to simplify 

package management and deployment.  

In order to run, many scientific packages depend on 

specific versions of other packages. Data scientists often 

use multiple versions of many packages and use multiple 

environments to separate these different versions.  
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The command-line program conda is both a package 

manager and an environment manager. This helps data 

scientists ensure that each version of each package has all 

the dependencies it requires and works correctly.  

Navigator is an easy, point-and-click way to work 

with packages and environments without needing to type 

conda commands in a terminal window. You can use it to 

find the packages you want, install them in an environment, 

run the packages, and update them – all inside Navigator.  

  

The following applications are available by default in 

Navigator:  

 JupyterLab  

 Jupyter Notebook  

 Spyder  

 PyCharm  

 VSCode  

 Glueviz  

 Orange 3 App  

 RStudio  

 Anaconda Prompt (Windows only)  

 Anaconda PowerShell (Windows only)  

  

  

  

  

  

https://jupyterlab.readthedocs.io/en/stable/
https://jupyterlab.readthedocs.io/en/stable/
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Anaconda Navigator is a desktop graphical user 

interface (GUI) included in Anaconda distribution.  

Navigator allows you to launch common Python 

programs and easily manage conda packages, 

environments, and channels without using commandline 

commands. Navigator can search for packages on 

Anaconda Cloud or in a local Anaconda Repository.  

Anaconda comes with many built-in packages that 

you can easily find with conda list on your anaconda 

prompt. As it has lots of packages (many of which are 

rarely used), it requires lots of space and time as well. If 

you have enough space, time and do not want to burden 

yourself to install small utilities like JSON, YAML, you 

better go for Anaconda.  

  

Conda :  

Conda is an open source, cross-platform, language-

agnostic package manager and environment management 

system that installs, runs, and updates packages and their 

dependencies. It was created for Python programs, but it 

can package and distribute software for any language (e.g., 

R), including multilanguage projects. The conda package 

and environment manager is included in all versions of 

Anaconda, Miniconda, and Anaconda Repository.  
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Anaconda is freely available, open source 

distribution of python and R programming languages 

which is used for scientific computations. If you are doing 

any machine learning or deep learning project then this is 

the best place for you. It consists of many softwares which 

will help you to build your machine learning project and 

deep learning project. these softwares have great graphical 

user interface and these will make your work easy to do. 

you can also use it to run your python script. These are the 

software carried by anaconda navigator.  

  

  

22.2 JUPYTER NOTEBOOK:  

This website acts as “meta” documentation for the 

Jupyter ecosystem. It has a collection of resources to 

navigate the tools and communities in this ecosystem, and 

to help you get started.  

Project Jupyter is a project and community whose 

goal is to "develop open-source software, open-standards, 

and services for interactive computing across dozens of 

programming languages". It was spun off from IPython in 

2014 by Fernando Perez.  

Notebook documents are documents produced by the Jupyter 

Notebook  

App, which contain both computer code (e.g. python) and 

rich text elements (paragraph, equations, figures, links, 

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
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etc…). Notebook documents are both human-readable 

documents containing the analysis description and the 

results (figures, tables, etc.) as well as executable 

documents which can be run to perform data analysis.  

  

Installation: The easiest way to install the 

Jupyter Notebook App is installing a scientific 

python distribution which also includes 

scientific python packages. The most common 

distribution is called Anaconda  

  

Running the Jupyter Notebook  

Launching Jupyter Notebook App: The Jupyter 

Notebook App can be launched by clicking on 

the Jupyter Notebook icon installed by  

Anaconda in the start menu (Windows) or by 

typing in a terminal  

(cmd on Windows): “jupyter notebook”  

  

This will launch a new browser window (or a 

new tab) showing the Notebook Dashboard, a 

sort of control panel that allows (among other 

things) to select which notebook to open.  

  

When started, the Jupyter Notebook App 

can access only files within its start-up folder 

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
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(including any sub-folder). No configuration is 

necessary if you place your notebooks in your 

home folder or subfolders. Otherwise, you need 

to choose a Jupyter Notebook App start-up 

folder which will contain all the notebooks.  

  

Save notebooks: Modifications to the notebooks 

are automatically saved every few minutes. To 

avoid modifying the original notebook, make a 

copy of the notebook document (menu file -> 

make a  

copy…) and save the modifications on the copy.  

  

Executing a notebook: Download the notebook 

you want to execute and put it in your notebook 

folder (or a sub-folder of it).  

 Launch the jupyter notebook app  

 In the Notebook Dashboard navigate to find the 

notebook: clicking on its name will open it in a new 

browser tab.  

 Click on the menu Help -> User Interface Tour for 

an overview of the Jupyter Notebook App user 

interface.  

 You can run the notebook document step-by-step 

(one cell a time) by pressing shift + enter.  

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
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 You can run the whole notebook in a single step by 

clicking on the menu Cell -> Run All.  

 To restart the kernel (i.e. the computational engine), 

click on the menu Kernel -> Restart. This can be 

useful to start over a computation from scratch (e.g. 

variables are deleted, open files are closed, etc…).  

  

Purpose: To support interactive data science and scientific 

computing across all programming languages.  

  

File Extension: An IPYNB file is a notebook document 

created by Jupyter Notebook, an interactive computational 

environment that helps scientists manipulate and analyze 

data using Python.  

  

JUPYTER Notebook App: The Jupyter Notebook App is 

a server-client application that allows editing and running 

notebook documents via a web browser. The Jupyter 

Notebook App can be executed on a local desktop requiring 

no internet access (as described in this document) or can be 

installed on a remote server and accessed through the 

internet.  

In addition to displaying/editing/running notebook 

documents, the Jupyter  

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://www.google.com/search?q=project+jupyter+purpose&sa=X&ved=2ahUKEwin49vtmdjyAhXx4zgGHXSOCuwQ6BMoADAkegQINxAC&cshid=1630307847256010
https://www.google.com/search?q=project+jupyter+purpose&sa=X&ved=2ahUKEwin49vtmdjyAhXx4zgGHXSOCuwQ6BMoADAkegQINxAC&cshid=1630307847256010
https://www.google.com/search?q=interactive&stick=H4sIAAAAAAAAAONgVuLUz9U3MM0uyYpfxMqdmVeSWpSYXJJZlgoApkTFPhsAAAA&sa=X&ved=2ahUKEwin49vtmdjyAhXx4zgGHXSOCuwQmxMoATAkegQINxAD&cshid=1630307847256010
https://www.google.com/search?q=interactive&stick=H4sIAAAAAAAAAONgVuLUz9U3MM0uyYpfxMqdmVeSWpSYXJJZlgoApkTFPhsAAAA&sa=X&ved=2ahUKEwin49vtmdjyAhXx4zgGHXSOCuwQmxMoATAkegQINxAD&cshid=1630307847256010
https://www.google.com/search?q=interactive&stick=H4sIAAAAAAAAAONgVuLUz9U3MM0uyYpfxMqdmVeSWpSYXJJZlgoApkTFPhsAAAA&sa=X&ved=2ahUKEwin49vtmdjyAhXx4zgGHXSOCuwQmxMoATAkegQINxAD&cshid=1630307847256010
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
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Notebook App has a “Dashboard” (Notebook Dashboard), a 

“control panel” showing local files and allowing to open 

notebook documents or shutting down their kernels.  

  

kernel: A notebook kernel is a “computational engine” that 

executes  

the code contained in a Notebook document. The 

ipython kernel, referenced in this guide, executes 

python code. Kernels for many other languages 

exist (official kernels).  

When you open a Notebook document, the associated 

kernel is automatically launched. When the notebook is 

executed (either cell-by-cell or with menu Cell -> Run All), 

the kernel performs the computation and produces the 

results. Depending on the type of computations, the kernel 

may consume significant CPU and RAM. Note that the 

RAM is not released until the kernel is shut-down  

  

Notebook Dashboard: The Notebook Dashboard is the 

component which is shown first when you launch 

Jupyter Notebook App. The Notebook Dashboard is 

mainly used to open notebook documents, and to 

manage the running kernels (visualize and shutdown).  

The Notebook Dashboard has other features similar to a file manager, 

namely navigating folders and renaming/deleting files  

https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#dashboard
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#kernel
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id7
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id7
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
http://jupyter.readthedocs.org/en/latest/#kernels
http://jupyter.readthedocs.org/en/latest/#kernels
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id8
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#id8
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-app
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html#notebook-document
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Working Process:  

 Download and install anaconda and get the most 

useful package for machine learning in Python.  

 Load a dataset and understand its structure using 

statistical summaries and data visualization.  

 Machine learning models, pick the best and build 

confidence that the accuracy is reliable.  

Python is a popular and powerful interpreted language. Unlike R, 

Python is a complete language and platform that you can use for 

both research and development and developing production 

systems. There are also a lot of modules and libraries to choose 

from, providing multiple ways to do each task.  

It can feel overwhelming.  

  

The best way to get started using Python for machine 

learning is to complete a project.  

• It will force you to install and start the Python 

interpreter (at the very least).  

• It will give you a bird’s eye view of how to step 

through a small project.  

• It will give you confidence, maybe to go on to 

your own small projects.  
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When you are applying machine learning to your own 

datasets, you are working on a project. A machine learning 

project may not be linear, but it has a number of well-

known steps:  

• Define Problem.  

• Prepare Data.  

• Evaluate Algorithms.  

• Improve Results.  

• Present Results.  

  

The best way to really come to terms with a new 

platform or tool is to work through a machine learning 

project end-to-end and cover the key steps. Namely, from 

loading data, summarizing data, evaluating algorithms and 

making some predictions.  

Here is an overview of what we are going to cover:  

1. Installing the Python anaconda platform.  

2. Loading the dataset.  

3. Summarizing the dataset.  

4. Visualizing the dataset.  

5. Evaluating some algorithms.  

6. Making some predictions.  

  

22.3 PYCHARM:  
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 PyCharm is a dedicated Python Integrated Development 

Environment (IDE) providing a wide range of essential 

tools for Python developers, tightly integrated to create a 

convenient environment for productive Python, web, and 

data science development. Code faster and with more easily 

in a smart and configurable editor with code completion, 

snippets, code folding and split windows support.  

PyCharm Features  

• Intelligent Coding Assistance - PyCharm provides 

smart code completion, code inspections, on-the-fly 

error highlighting and quickfixes, along with 

automated code refactorings and rich navigation 

capabilities.  

• Intelligent Code Editor - PyCharm’s smart code 

editor provides firstclass support for Python, 

JavaScript, CoffeeScript, TypeScript, CSS, popular 

template languages and more. Take advantage of 

language-aware code completion, error detection, 

and on-the-fly code fixes!  

• Smart Code Navigation - Use smart search to jump 

to any class, file or symbol, or even any IDE action 

or tool window. It only takes one click to switch to 

the declaration, super method, test, usages, 

implementation, and more.  

• Fast and Safe Refactorings - Refactor your code the 

intelligent way, with safe Rename and Delete, 

https://www.jetbrains.com/help/pycharm/python.html
https://www.jetbrains.com/help/pycharm/python.html
https://www.jetbrains.com/help/pycharm/python.html
https://www.jetbrains.com/help/pycharm/web-frameworks.html
https://www.jetbrains.com/help/pycharm/web-frameworks.html
https://www.jetbrains.com/help/pycharm/web-frameworks.html
https://www.jetbrains.com/help/pycharm/scientific-tools.html
https://www.jetbrains.com/help/pycharm/scientific-tools.html
https://www.jetbrains.com/help/pycharm/scientific-tools.html
https://www.jetbrains.com/help/pycharm/scientific-tools.html
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Extract Method, Introduce Variable, Inline Variable 

or Method, and other refactorings. Language and 

frameworkspecific refactorings help you perform 

project-wide changes.  

• Built-in Developer Tools - PyCharm’s huge 

collection of tools out of the box includes an 

integrated debugger and test runner; Python profiler; 

a built-in terminal; integration with major VCS and 

built-in database tools; remote development 

capabilities with remote interpreters; an integrated 

ssh terminal; and integration with Docker and 

Vagrant.  

• Debugging, Testing and Profiling - Use the 

powerful debugger with a graphical UI for Python 

and JavaScript. Create and run your tests with coding 

assistance and a GUI-based test runner. Take full 

control of your code with Python Profiler integration.  

• VCS, Deployment and Remote Development - 

Save time with a unified UI for working with Git, 

SVN, Mercurial or other version control systems. 

Run and debug your application on remote machines. 

Easily configure automatic deployment to a remote 

host or VM and manage your infrastructure with 

Vagrant and Docker.  

• Database tools - Access Oracle, SQL Server, 

PostgreSQL, MySQL and other databases right from 

the IDE. Rely on PyCharm’s help when editing SQL 
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code, running queries, browsing data, and altering 

schemas.  

• Web Development - In addition to Python, 

PyCharm provides first-class support for various 

Python web development frameworks, specific 

template languages, JavaScript, CoffeeScript, 

TypeScript, HTML/CSS, AngularJS, Node.js, and 

more.  

• Python Web frameworks - PyCharm offers great 

framework-specific support for modern web 

development frameworks such as Django, Flask, 

Google App Engine, Pyramid, and web2py, 

including Django templates debugger, manage.py 

and appcfg.py tools, special autocompletion and 

navigation, just to name a few.  

• JavaScript & HTML - PyCharm provides first-

class support for JavaScript, CoffeeScript, 

TypeScript, HTML and CSS, as well as their modern 

successors. The JavaScript debugger is included in 

PyCharm and is integrated with the Django server 

run configuration.  

• Live Edit - Live Editing Preview lets you open a 

page in the editor and the browser and see the 

changes being made in code instantly in the browser. 

PyCharm auto-saves your changes, and the browser 

smartly updates the page on the fly, showing your 

edits.  
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• Scientific Tools - PyCharm integrates with IPython 

Notebook, has an interactive Python console, and 

supports Anaconda as well as multiple scientific 

packages including Matplotlib and NumPy.  

• Interactive Python console - You can run a REPL 

Python console in PyCharm which offers many 

advantages over the standard one: on-the-fly syntax 

check with inspections, braces and quotes matching, 

and of course code completion.  

• Scientific Stack Support - PyCharm has built-in 

support for scientific libraries. It supports Pandas, 

Numpy, Matplotlib, and other scientific libraries, 

offering you best-in-class code intelligence, graphs, 

array viewers and much more.  

• Conda Integration - Keep your dependencies 

isolated by having separate Conda environments per 

project, PyCharm makes it easy for you to create and 

select the right environment.  

• Customizable and Cross-platform IDE - Use 

PyCharm on Windows, Mac OS and Linux with a 

single license key. Enjoy a fine-tuned workspace 

with customizable color schemes and key-bindings, 

with VIM emulation available.  

• Customizable UI - Enjoy a fine-tuned workspace 

with customizable color schemes and key-bindings.  

• Plugins - More than 10 years of IntelliJ platform 

development gives PyCharm 50+ IDE plugins of 

different nature, including support for additional 
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VCS, integrations with different tools and 

frameworks, and editor enhancements such as Vim 

emulation.  

• Cross-platform IDE - PyCharm works on 

Windows, Mac OS or Linux. You can install and run 

PyCharm on as many machines as you have, and use 

the same environment and functionality across all 

your machines.  

  

 

  

 

 

  

  

  

 

 

3. METHODOLOGY: 

 Preprocessing and Training the model (CNN): The dataset 

is preprocessed such as Image reshaping, resizing and 

conversion to an array form. Similar processing is also 

done on the test image. A dataset consisting of about 
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images of retinal disease images, out of which any image 

can be used as a test image for the software.   

 

  

The train dataset is used to train the model (CNN) so that it 

can identify the test image and the disease it has CNN has 

different layers that are Dense, Dropout, Activation, 

Flatten, Convolution2D, and MaxPooling2D. After the 

model is trained successfully, the software can identify the 

disease if the retinal image contained in the dataset. After 

successful training and preprocessing, comparison of the 

test image and trained model takes place to predict the 

disease.  

  

CNN Model steps:  

  

Conv2d:  

The 2D convolution is a fairly simple operation at heart: 

you start with a kernel, which is simply a small matrix of 

weights. This kernel “slides” over the 2D input data, 

performing an elementwise multiplication with the part of 

the input it is currently on, and then summing up the results 

into a single output pixel.  

  

  

  

  
Raw image   Build a sequential  

model   

CNN train   Disease  prediction   

CNN Weights   
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The kernel repeats this process for every location it slides 

over, converting a 2D matrix of features into yet another 

2D matrix of features. The output features are essentially, 

the weighted sums (with the weights being the values of the 

kernel itself) of the input features located roughly in the 

same location of the output pixel on the input layer.  

Whether or not an input feature falls within this “roughly 

same location”, gets determined directly by whether it’s in 

the area of the kernel that produced the output or not. This 

means the size of the kernel directly determines how many 

(or few) input features get combined in the production of a 

new output feature.  

This is all in pretty stark contrast to a fully connected layer. 

In the above example, we have 5×5=25 input features, and 

3×3=9 output features. If this were a standard fully 

connected layer, you’d have a weight matrix of 25×9 = 225 

parameters, with every output feature being the weighted 

sum of every single input feature. Convolutions allow us to 

do this transformation with only 9 parameters, with each 

output feature, instead of “looking at” every input feature, 

only getting to “look” at input features coming from 

roughly the same location.  

Do take note of this, as it’ll be critical to our later 

discussion.  
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MaxPooling2D layer  

Downsamples the input along its spatial dimensions (height 

and width) by taking the maximum value over an input 

window (of size defined by pool_size) for each channel of 

the input. The window is shifted by strides along each 

dimension.  

The resulting output, when using the "valid" padding 

option, has a spatial shape (number of rows or columns) of: 

output_shape = math.floor((input_shape - pool_size) / 

strides) + 1 (when input_shape >= pool_size)  

The resulting output shape when using the "same" padding 

option is: output_shape = math.floor((input_shape - 1) / 

strides) + 1  

Arguments  

• pool_size: integer or tuple of 2 integers, window size 

over which to take the maximum. (2, 2) will take the max 

value over a 2x2 pooling window. If only one integer is 

specified, the same window length will be used for both 

dimensions.  

• strides: Integer, tuple of 2 integers, or None. Strides 

values. Specifies how far the pooling window moves for 

each pooling step. If None, it will default to pool_size.  

• padding: One of "valid" or "same" (case-insensitive). 

"valid" means no padding. "same" results in padding 
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evenly to the left/right or up/down of the input such that 

output has the same height/width dimension as the input.  

• data_format: A string, one of channels_last (default) or 

channels_first. The ordering of the dimensions in the 

inputs. channels_last corresponds to inputs with shape 

(batch, height, width, channels) while channels_first 

corresponds to inputs with shape (batch, channels, height, 

width). It defaults to the image_data_format value found in 

your Keras config file at ~/.keras/keras.json.  

If you never set it, then it will be "channels_last".  

  

  

Input shape  

• If data_format='channels_last': 4D tensor with shape 

(batch_size, rows, cols, channels).  

• If data_format='channels_first': 4D tensor with shape 

(batch_size, channels, rows, cols).  

Output shape  

• If data_format='channels_last': 4D tensor with shape 

(batch_size, pooled_rows, pooled_cols, channels).  

• If data_format='channels_first': 4D tensor with shape 

(batch_size, channels, pooled_rows, pooled_cols).  

Flatten layer  

It is used to flatten the dimensions of the image obtained 

after convolving it. Dense: It is used to make this a fully 
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connected model and is the hidden layer. Dropout: It is used 

to avoid over fitting on the dataset and dense is the output 

layer contains only one neuron which decide to which 

category image belongs.  

Flatten is used to flatten the input. For example, if flatten is 

applied to layer having input shape as (batch_size, 2,2), 

then the output shape of the layer will be (batch_size, 4)  

Flatten has one argument as follows 

keras.layers.Flatten(data_format = None) data_format is an 

optional argument and it is used to preserve weight 

ordering when switching from one data format to another 

data format. It accepts either channels_last or 

channels_first as value. channels_last is the default one and 

it identifies the input shape as (batch_size, ..., channels) 

whereas channels_first identifies the input shape as 

(batch_size, channels, ...)  

  

Dense layer  

Dense implements the operation: output = 

activation(dot(input, kernel) + bias) where activation is the 

element-wise activation function passed as the activation 

argument, kernel is a weights matrix created by the layer, 

and bias is a bias vector created by the layer (only 

applicable if use_bias is True). These are all attributes of 

Dense.  
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Note: If the input to the layer has a rank greater than 2, then 

Dense computes the dot product between the inputs and the 

kernel along the last axis of the inputs and axis 0 of the 

kernel (using tf.tensordot). For example, if input has 

dimensions (batch_size, d0, d1), then we create a kernel 

with shape (d1, units), and the kernel operates along axis 2 

of the input, on every sub-tensor of shape (1, 1, d1) (there 

are batch_size * d0 such sub-tensors). The output in this 

case will have shape (batch_size, d0, units).  

Besides, layer attributes cannot be modified after the layer 

has been called once (except the trainable attribute). When 

a popular kwarg input_shape is passed, then keras will 

create an input layer to insert before the current layer. This 

can be treated equivalent to explicitly defining an 

InputLayer.  

Arguments  

• units: Positive integer, dimensionality of the output 

space.  

• activation: Activation function to use. If you don't 

specify anything, no activation is applied (ie. "linear" 

activation: a(x) = x).  

• use_bias: Boolean, whether the layer uses a bias 

vector.  

• kernel_initializer: Initializer for the kernel weights 

matrix.  

• bias_initializer: Initializer for the bias vector.  
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• kernel_regularizer: Regularizer function applied to 

the kernel weights matrix.  

• bias_regularizer: Regularizer function applied to the 

bias vector.  

• activity_regularizer: Regularizer function applied to 

the output of the layer (its "activation").  

• kernel_constraint: Constraint function applied to the 

kernel weights matrix.  

• bias_constraint: Constraint function applied to the 

bias vector.  

Input shape  

N-D tensor with shape: (batch_size, ..., input_dim). The 

most common situation would be a 2D input with shape 

(batch_size, input_dim).  

  

  

 

 

Output shape  

N-D tensor with shape: (batch_size, ..., units). For instance, 

for a 2D input with shape (batch_size, input_dim), the 

output would have shape (batch_size, units).  

  

Dropout layer  
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The Dropout layer randomly sets input units to 0 

with a frequency of rate at each step during training time, 

which helps prevent overfitting. Inputs not set to 0 are 

scaled up by 1/(1 - rate) such that the sum over all inputs is 

unchanged.  

Note that the Dropout layer only applies when training is 

set to True such that no values are dropped during 

inference. When using model.fit, training will be 

appropriately set to True automatically, and in other 

contexts, you can set the kwarg explicitly to True when 

calling the layer.  

(This is in contrast to setting trainable=False for a Dropout 

layer. trainable does not affect the layer's behavior, as 

Dropout does not have any variables/weights that can be 

frozen during training.)  

Arguments  

• rate: Float between 0 and 1. Fraction of the input 

units to drop.  

• noise_shape: 1D integer tensor representing the 

shape of the binary dropout mask that will be 

multiplied with the input. For instance, if your inputs 

have shape (batch_size, timesteps, features) and you 

want the dropout mask to be the same for all 

timesteps, you can use noise_shape=(batch_size, 1, 

features).  
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seed: A Python integer to use as random seed.  

  

Image Data Generator:   

It is that rescales the image, applies shear in some range, 

zooms the image and does horizontal flipping with the 

image. This Image Data Generator includes all possible 

orientation of the image.   

Training Process:   

train_datagen.flow_from_directory is the function 

that is used to prepare data from the train_dataset directory 

Target_size specifies the target size of the image. 

Test_datagen.flow_from_directory is used to prepare test 

data for the model and all is similar as above. fit_generator 

is used to fit the data into the model made above, other 

factors used are steps_per_epochs tells us about the number 

of times the model will execute for the training data.   

  

Epochs:   

It tells us the number of times model will be trained in 

forward and backward pass.   

Validation process:  

Validation_data is used to feed the validation/test data into the 

model.  

Validation_steps denotes the number of validation/test 

samples.  
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25. ARTIFICIAL NEURAL NETWORK:  

Artificial Neural Networks (ANN) are multi-layer 

fully-connected neural nets that look like the figure below. 

They consist of an input layer, multiple hidden layers, and 

an output layer. Every node in one layer is connected to 

every other node in the next layer. We make the network 

deeper by increasing the number of hidden layers.  

Artificial Neural Network(ANN) uses the processing 

of the brain as a basis to develop algorithms that can be 

used to model complex patterns and prediction problems.  

Key Points related to the architecture:  

The network architecture has an input layer, hidden layer 

(there can be more than 1) and the output layer. It is0 also 

called MLP (Multi Layer Perceptron) because of the 

multiple layers.The hidden layer can be seen as a 

“distillation layer” that distills some of the important 

patterns from the inputs and passes it onto the next layer to 

see. It makes the network faster and efficient by identifying 

only the important information from the inputs leaving out 

the redundant information  
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3. The activation function serves two 

notable purposes: - It captures 

non-linear relationship between 

the inputs  

- It helps convert the input into a more useful output.  

  

  

Key advantages of neural Networks:  

ANNs have some key advantages that make them most 

suitable for certain problems and situations:  
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1. ANNs have the abil1ity to learn and model non-linear 

and complex relationships, which is really important 

because in real-life, many of the relationships between 

inputs and outputs are non-linear as well as complex.  

2. ANNs can generalize — After learning from the initial 

inputs and their relationships, it can infer unseen 

relationships on unseen data as well, thus making the model 

generalize and predict on unseen data.  

3. Unlike many other prediction techniques, ANN does 

not impose any restrictions on the input variables (like how 

they should be distributed). Additionally, many studies 

have shown that ANNs can better model heteroskedasticity 

i.e. data with high volatility and non-constant variance, 

given its ability to learn hidden relationships in the data 

without imposing any fixed relationships in the data. This 

is something very useful in financial time series forecasting 

(e.g. stock prices) where data volatility is very high.  

  

  

26. ARCHITECTURE OF CNN:  

CONVOLUTIONAL NEURAL NETWORK:  

A Convolutional neural network (CNN) is one type 

of Artificial Neural Network. A Convolutional neural 

network (CNN) is a neural network that has one or more 

convolutional layers and are used mainly for image 
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processing, classification, segmentation and also for other 

auto correlated data.  

  

  

  

 

 

Models API:  

There are three ways to create Keras models:  

• The Sequential model, which is very straightforward 

(a simple list of layers), but is limited to single-input, 

single-output stacks of layers (as the name gives 

away).  

• The Functional API, which is an easy-to-use, fully-

featured API that supports arbitrary model 

architectures. For most people and most use cases, 

this is what you should be using. This is the Keras 

"industry strength" model.  

• Model subclassing, where you implement everything 

from scratch on your own. Use this if you have 

complex, out-of-the-box research use cases.  

  

Types of Keras Models  
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Models in keras are available in two types:  

• Keras Sequential Model  

• Keras Functional API  

1. Sequential Model in Keras  

It allows us to create models layer by layer in 

sequential order. But it does not allow us to create models 

that have multiple inputs or outputs. It is best for simple 

stack of layers which have 1 input tensor and 1 output 

tensor.  

This model is not suited when any of the layer in the 

stack has multiple inputs or outputs. Even if we want non-

linear topology, it is not suited.  

  

  

 

 

2. Functional API in Keras  

It provides more flexibility to define a model and add 

layers in keras. Functional API allows us to create models 

that have multiple input or output. It also allows us to share 

these layers. In other words. we can make graphs of layers 

using Keras functional API.  

As functional API is a data structure, it is easy to save 

it as a single file that helps in recreating the exact model 
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without having the original code. Also its easy to model the 

graph here and access its nodes as well.  

  

  

Model Subclassing in Keras  

Sequential model does not allow you much 

flexibility to create your models. Functional API also only 

has a little of customization available for you. But you may 

create your own fully-customizable models in Keras. This 

is done by subclassing the Model class and implementing a 

call method.  

Input() is used to instantiate a Keras tensor.  

A Keras tensor is a symbolic tensor-like object, 

which we augment with certain attributes that allow us to 

build a Keras model just by knowing the inputs and outputs 

of the model.  

For instance, if a, b and c are Keras tensors, it 

becomes possible to do: model = Model(input=[a, b], 

output=c)  

kernels:  

Each convolutional layer contains a series of filters 

known as convolutional kernels. The filter is a matrix of 

integers that are used on a subset of the input pixel values, 

the same size as the kernel. Each pixel is multiplied by the 
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corresponding value in the kernel, then the result is 

summed up for a single value for simplicity representing a 

grid cell, like a pixel, in the output channel/feature map. 

These are linear transformations, each convolution is a type 

of affine function.  

In computer vision the input is often a 3 channel 

RGB image. For simplicity, if we take a greyscale image 

that has one channel (a two dimensional matrix) and a 3x3 

convolutional kernel (a two dimensional matrix). The 

kernel strides over the input matrix of numbers moving 

horizontally column by column, sliding/scanning over the 

first rows in the matrix containing the images pixel values. 

Then the kernel strides down vertically to subsequent rows. 

Note, the filter may stride over one or several pixels at a 

time, this is detailed further below.  

In other non-vision applications, a one dimensional 

convolution may slide vertically over an input matrix.  

Padding:  

To handle the edge pixels there are several approaches:  

• Losing the edge pixels  

• Padding with zero value pixels  

• Reflection padding  
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Reflection padding is by far the best approach, where the 

number of pixels needed for the convolutional kernel to 

process the edge pixels are added onto the outside copying 

the pixels from the edge of the image. For a 3x3 kernel, one 

pixel needs to be added around the outside, for a 7x7 kernel 

then three pixels would be reflected around the outside. The 

pixels added around each side is the dimension, halved and 

rounded down.  

Traditionally in many research papers, the edge pixels are 

just ignored, which loses a small proportion of the data and 

this gets increasing worse if there are many deep 

convolutional layers. For this reason, I could not find 

existing diagrams to easily convey some of the points here 

without being misleading and confusing stride 1 

convolutions with stride 2 convolutions.  

With padding, the output from a input of width w and 

height h would be width w and height h (the same as the 

input with a single input channel), assuming the kernel 

takes a stride of one pixel at a time.  

Strides:  

It is common to use a stride two convolution rather 

than a stride one convolution, where the convolutional 

kernel strides over 2 pixels at a time, for example our 3x3 

kernel would start at position (1,1), then stride to (1,3), then 
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to 1, 5) and so on, halving the size of the output 

channel/feature map, compared to the convolutional kernel 

taking strides of one.  

With padding, the output from an input of width w, 

height h and depth 3 would be the ceiling of width w/2, 

height h/2 and depth 1, as the kernel outputs a single 

summed output from each stride.  

Rectified Linear Unit (ReLU):  

A Rectified Linear Unit is used as a non-linear 

activation function. A ReLU says if the value is less than 

zero, round it up to zero.  

Normalisation:  

Normalisation is the process of subtracting the mean 

and dividing by the standard deviation. It transforms the 

range of the data to be between -1 and 1 making the data 

use the same scale, sometimes called Min-Max scaling.  

It is common to normalize the input features, standardising 

the data by removing the mean and scaling to unit variance. 

It is often important the input features are centred around 

zero and have variance in the same order. With some data, 

such as images the data is scaled so that it’s range is 

between 0 and 1, most simply dividing the pixel values by 

255.  
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Batch normalisation:  

Batch normalisation has the benefits of helping to make a 

network output more stable predictions, reduce overfitting 

through regularisation and speeds up training by an order 

of magnitude.  

Batch normalisation is the process of carrying 

normalisation within the scope activation layer of the 

current batch, subtracting the mean of the batch’s 

activations and dividing by the standard deviation of the 

batches activations.  

This is necessary as even after normalizing the input as 

some activations can be higher, which can cause the 

subsequent layers to act abnormally and makes the network 

less stable.  

Batch normalization applies a transformation that 

maintains the mean output close to 0 and the output 

standard deviation close to 1.  

Importantly, batch normalization works differently during 

training and during inference.  

During training (i.e. when using fit() or when calling the 

layer/model with the argument training=True), the layer 

normalizes its output using the mean and standard 

deviation of the current batch of inputs. That is to say, for 

each channel being normalized, the layer returns gamma * 
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(batch - mean(batch)) / sqrt(var(batch) + epsilon) + beta, 

where:  

• epsilon is small constant (configurable as part of the 

constructor arguments)  

• gamma is a learned scaling factor (initialized as 1), 

which can be disabled by passing scale=False to the 

constructor.  

• beta is a learned offset factor (initialized as 0), which 

can be disabled by passing center=False to the 

constructor.  

During inference (i.e. when using evaluate() or predict() 

or when calling the layer/model with the argument 

training=False (which is the default), the layer normalizes 

its output using a moving average of the mean and standard 

deviation of the batches it has seen during training. That is 

to say, it returns gamma * (batch - self.moving_mean) / 

sqrt(self.moving_var + epsilon) + beta.  

self.moving_mean and self.moving_var are non-trainable 

variables that are updated each time the layer in called in 

training mode, as such:  

• moving_mean = moving_mean * momentum + 

mean(batch) * (1 - momentum)  

• moving_var = moving_var * momentum + 

var(batch) * (1 - momentum)  
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As such, the layer will only normalize its inputs during 

inference after having been trained on data that has similar 

statistics as the inference data.  

Arguments  

• axis: Integer, the axis that should be normalized 

(typically the features axis). For instance, after a 

Conv2D layer with data_format="channels_first", 

set axis=1 in BatchNormalization.  

• momentum: Momentum for the moving average.  

• epsilon: Small float added to variance to avoid 

dividing by zero.  

• center: If True, add offset of beta to normalized 

tensor. If False, beta is ignored.  

• scale: If True, multiply by gamma. If False, gamma 

is not used. When the next layer is linear (also e.g. 

nn.relu), this can be disabled since the scaling will be 

done by the next layer.  

• beta_initializer: Initializer for the beta weight.  

• gamma_initializer: Initializer for the gamma 

weight.  

• moving_mean_initializer: Initializer for the moving 

mean.  

• moving_variance_initializer: Initializer for the 

moving variance.  

• beta_regularizer: Optional regularizer for the beta 

weight.  

• gamma_regularizer: Optional regularizer for the 

gamma weight.  
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• beta_constraint: Optional constraint for the beta 

weight.  

• gamma_constraint: Optional constraint for the 

gamma weight.  

Call arguments  

• inputs: Input tensor (of any rank).  

• training: Python boolean indicating whether the 

layer should behave in training mode or in inference 

mode.  

  

27. TYPES OF CNN:  

• AlexNet  

• LeNet  

  

27.1. ALEXNET:  

AlexNet is the name of a convolutional neural network 

which has had a large impact on the field of machine 

learning, specifically in the application of deep learning to 

machine vision. AlexNet was the first convolutional 

network which used GPU to boost performance.  

AlexNet architecture consists of 5 convolutional 

layers, 3 max-pooling layers, 2 normalization layers, 2 fully 

connected layers, and 1 softmax layer. Each convolutional 

layer consists of convolutional filters and a nonlinear 
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activation function ReLU. The pooling layers are used to 

perform max pooling.  

Architecture of AlexNet:  

  

Fig: Architecture of AlexNet  

Convolutional layers:  

Convolutional layers are the layers where filters are applied to the 

original image, or to other feature maps in a deep CNN. This is 

where most of the userspecified parameters are in the network. The 

most important parameters are the number of kernels and the size 

of the kernels.  
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Pooling layers:  

Pooling layers are similar to convolutional layers, 

but they perform a specific function such as max pooling, 

which takes the maximum value in a certain filter region, 

or average pooling, which takes the average value in a filter 

region. These are typically used to reduce the 

dimensionality of the network.  

Dense or Fully connected layers:  

Fully connected layers are placed before the 

classification output of a CNN and are used to flatten the 

results before classification. This is similar to the output 

layer of an MLP.  

  

27.2. LENET:  

LeNet was one among the earliest convolutional 

neural networks which promoted the event of deep 

learning. After innumerous years of analysis and plenty of 

compelling iterations, the end result was named LeNet.  

Architecture of LeNet-5:  

LeNet-5 CNN architecture is made up of 7 layers. 

The layer composition consists of 3 convolutional layers, 2 

subsampling layers and 2 fully connected layers.  
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Fig: Architecture of LeNet  

  

Convolutional layers:  

Convolutional layers are the layers where filters are 

applied to the original image, or to other feature maps in a 

deep CNN. This is where most of the userspecified 

parameters are in the network. The most important 

parameters are the number of kernels and the size of the 

kernels.  
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Pooling layers:  

Pooling layers are similar to convolutional layers, 

but they perform a specific function such as max pooling, 

which takes the maximum value in a certain filter region, 

or average pooling, which takes the average value in a filter 

region. These are typically used to reduce the 

dimensionality of the network.  

Dense or Fully connected layers:  

Fully connected layers are placed before the classification 

output of a CNN and are used to flatten the results before 

classification. This is similar to the output layer of an MLP.  

  

28. LIST OF MODULES:  

1. Manual Net  

2. AlexNet  

3. LeNet  

4. Deploy  

  

  

  

  

  

  

29. MODULE DESCRIPTION:  
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29.1. IMPORT THE GIVEN IMAGE FROM 

DATASET:  

We have to import our data set using keras 

preprocessing image data generator function also we 

create size, rescale, range, zoom range, horizontal flip. 

Then we import our image dataset from folder through 

the data generator function. Here we set train, test, and 

validation also we set target size, batch size and class-

mode from this function we have to train using our own 

created network by adding layers of CNN.  
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29.2. TO TRAIN THE MODULE BY GIVEN IMAGE 

DATASET:  

  To train our dataset using classifier and fit generator 

function also we make training steps per epoch’s then total 

number of epochs, validation data and validation steps 

using this data we can train our dataset.  

  

  

  

29.3. WORKING PROCESS OF LAYERS IN CNN 

MODEL:  
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A Convolutional Neural Network (ConvNet/CNN) is 

a Deep Learning algorithm which can take in an input 

image, assign importance (learnable weights and biases) to 

various aspects/objects in the image and be able to 

differentiate one from the other. The pre-processing 

required in a ConvNet is much lower as compared to other 

classification algorithms. While in primitive methods 

filters are hand-engineered, with enough training, 

ConvNets have the ability to learn these 

filters/characteristics. The architecture of a ConvNet is 

analogous to that of the connectivity pattern of Neurons in 

the Human Brain and was inspired by the organization of 

the Visual Cortex. Individual neurons respond to stimuli 

only in a restricted region of the visual field known as the 

Receptive Field. Their network consists of four layers with 

1,024 input units, 256 units in the first hidden layer, eight 

units in the second hidden layer, and two output units.   

 Input Layer:    

Input layer in CNN contain image data. Image data 

is represented by three dimensional matrixes. It needs to 

reshape it into a single column. Suppose you have image of 

dimension 28 x 28 =784, it need to convert it into 784 x 1 

before feeding into input.   

 Convo Layer:  

Convo layer is sometimes called feature extractor 

layer because features of the image are get extracted within 
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this layer. First of all, a part of image is connected to Convo 

layer to perform convolution operation as we saw earlier 

and calculating the dot product between receptive field (it 

is a local region of the input image that has the same size 

as that of filter) and the filter. Result of the operation is 

single integer of the output volume. Then the filter over the 

next receptive field of the same input image by a Stride and 

do the same operation again. It will repeat the same process 

again and again until it goes through the whole image. The 

output will be the input for the next layer.  

  

  

Fig: CNN model trained dataset accuracy  

  

Pooling Layer:  

Pooling layer is used to reduce the spatial 

volume of input image after convolution. It is 

used between two convolution layers. If it 

applies FC after Convo layer without applying 

pooling or max pooling, then it will be 
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computationally expensive. So, the max pooling 

is only way to reduce the spatial volume of input 

image. It has applied max pooling in single depth 

slice with Stride of 2. It can observe the 4 x 4 

dimension input is reducing to 2 x 2 dimensions.  

Fully Connected Layer (FC):  

Fully connected layer involves weights, biases, and 

neurons. It connects neurons in one layer to neurons in 

another layer. It is used to classify images between 

different categories by training.  

 Softmax / Logistic Layer:  

Softmax or Logistic layer is the last layer of CNN. It resides at the 

end of  

FC layer. Logistic is used for binary classification and 

softmax is for multiclassification.  

  

Fig: CNN model trained dataset loss values  
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Output Layer:  

Output layer contains the label which is in the form of one-hot 

encoded.  

Now you have a good understanding of CNN.  

29.4. CLASSIFICATION IDENTIFICATION:  

 We give input image using keras preprocessing package. 

That input Image converted into array value using pillow 

and image to array function package. We have already 

classified disease of retina in our dataset. It classifies what 

are the retinal disease. Then we have to predict our retinal 

diseases using predict function.   

 

The retinal disease recognition method is based on a two-channel 

architecture that is able to recognize disease of retina. The retina 

disease parts are cropped and extracted and then used as the input 

into the inception layer of the CNN. The Training phase involves 

the feature extraction and classification using convolution neural 

network.   

Libraries Required:  

  tensorflow: Just to use the tensor board to compare the 

loss and adam curve our result data or obtained log.  

  keras: To pre-process the image dataset.  
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  matplotlib: To display the result of our predictive 

outcome.  

  os: To access the file system to read the image from the 

train and test directory from our machines.  

  

TensorFlow:  

TensorFlow is a Python library for fast numerical 

computing created and released by Google. It is a 

foundation library that can be used to create Deep Learning 

models directly or by using wrapper libraries that simplify 

the process built on top of TensorFlow.  

TensorFlow is a software library or framework, 

designed by the Google team to implement machine 

learning and deep learning concepts in the easiest manner. 

It combines the computational algebra of optimization 

techniques for easy calculation of many mathematical 

expressions.  

Let us now consider the following important features of 

TensorFlow −  

• It includes a feature of that defines, optimizes and 

calculates mathematical expressions easily with the 

help of multi-dimensional arrays called tensors.  

• It includes a programming support of deep neural 

networks and machine learning techniques.  

• It includes a high scalable feature of computation 

with various data sets.  
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• TensorFlow uses GPU computing, automating 

management. It also includes a unique feature of 

optimization of same memory and the data used.  

  

Keras:  

Keras runs on top of open source machine libraries 

like TensorFlow, Theano or Cognitive Toolkit (CNTK). 

Theano is a python library used for fast numerical 

computation tasks. TensorFlow is the most famous 

symbolic math library used for creating neural networks 

and deep learning models. TensorFlow is very flexible and 

the primary benefit is distributed computing. CNTK is deep 

learning framework developed by Microsoft. It uses 

libraries such as Python, C#, C++ or standalone machine 

learning toolkits. Theano and TensorFlow are very 

powerful libraries but difficult to understand for creating 

neural networks.  

Keras is based on minimal structure that provides a clean 

and easy way to create deep learning models based on 

TensorFlow or Theano. Keras is designed to quickly define 

deep learning models. Well, Keras is an optimal choice for 

deep learning applications.  

Features  

Keras leverages various optimization techniques to make 

high level neural network API easier and more performant. 

It supports the following features −  
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• Consistent, simple and extensible API.  

• Minimal structure - easy to achieve the result without 

any frills.  

• It supports multiple platforms and backends.  

• It is user friendly framework which runs on both 

CPU and GPU.  

• Highly scalability of computation.  

  

Matplotlib:  

Matplotlib is one of the most popular Python 

packages used for data visualization. It is a cross-platform 

library for making 2D plots from data in arrays. Matplotlib 

is written in Python and makes use of NumPy, the 

numerical mathematics extension of Python. It provides an 

object-oriented API that helps in embedding plots in 

applications using Python GUI toolkits such as PyQt, 

WxPythonotTkinter. It can be used in Python and IPython 

shells, Jupyter notebook and web application servers also.  

Matplotlib has a procedural interface named the Pylab, 

which is designed to resemble MATLAB, a proprietary 

programming language developed by MathWorks. 

Matplotlib along with NumPy can be considered as the 

open source equivalent of MATLAB.  

os:  
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The OS module in Python comes with various 

functions that enables developers to interact with the 

Operating system that they are currently working on. In this 

article we’ll be learning mainly to create and delete a 

directory/folder, rename a directory and even basics of file 

handling.  

Python OS module provides the facility to establish 

the interaction between the user and the operating system. 

It offers many useful OS functions that are used to perform 

OS-based tasks and get related information about operating 

system.  

The OS comes under Python's standard utility 

modules. This module offers a portable way of using 

operating system dependent functionality.  

  

30. DEPLOY  

Deploying the model in Django Framework and 

predicting output  

In this module the trained deep learning model is 

converted into hierarchical data format file (.h5 file) which 

is then deployed in our django framework for providing 

better user interface and predicting the output whether the 

given OCT image is CNV / DME / DRUSEN / NORMAL.  

30.1 django  



•  

Django is a high-level Python web framework that 

enables rapid development of secure and maintainable 

websites. Built by experienced developers, Django takes 

care of much of the hassle of web development, so you can 

focus on writing your app without needing to reinvent the 

wheel. It is free and open source, has a thriving and active 

community, great documentation, and many options for 

free and paid-for support.   

Django helps you write software that is:  

Complete  

Django follows the "Batteries included" 

philosophy and provides almost everything 

developers might want to do "out of the box". 

Because everything you need is part of the one 

"product", it all works seamlessly together, 

follows consistent design principles, and has 

extensive and up-to-date documentation.  

Versatile  

Django can be (and has been) used to build almost 

any type of website — from content management 

systems and wikis, through to social networks 

and news sites. It can work with any client-side 

framework, and can deliver content in almost any 

format (including HTML, RSS feeds, JSON, 

https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/
https://docs.djangoproject.com/en/stable/


•  

XML, etc). The site you are currently reading is 

built with Django!  

  

Internally, while it provides choices for almost 

any functionality you might want (e.g. several 

popular databases, templating engines, etc.), it 

can also be extended to use other components if 

needed.  

Secure  

Django helps developers avoid many common 

security mistakes by providing a framework that 

has been engineered to "do the right things" to 

protect the website automatically. For example, 

Django provides a secure way to manage user 

accounts and passwords, avoiding common 

mistakes like putting session information in 

cookies where it is vulnerable (instead cookies 

just contain a key, and the actual data is stored in 

the database) or directly storing passwords rather 

than a password hash.  

  

A password hash is a fixed-length value created 

by sending the password through a cryptographic 

hash function. Django can check if an entered 

password is correct by running it through the 

hash function and comparing the output to the 

stored hash value. However due to the "one-way" 

https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Cryptographic_hash_function
https://en.wikipedia.org/wiki/Cryptographic_hash_function


•  

nature of the function, even if a stored hash value 

is compromised it is hard for an attacker to work 

out the original password.  

  

Django enables protection against many 

vulnerabilities by default, including SQL 

injection, cross-site scripting, cross-site request 

forgery and clickjacking (see Website security for 

more details of such attacks).  

Scalable  

Django uses a component-based “shared-

nothing” architecture (each part of the 

architecture is independent of the others, and can 

hence be replaced or changed if needed). Having 

a clear separation between the different parts 

means that it can scale for increased traffic by 

adding hardware at any level: caching servers, 

database servers, or application servers. Some of 

the busiest sites have successfully scaled Django 

to meet their demands (e.g. Instagram and 

Disqus, to name just two).  

  

  

 

 

 

https://developer.mozilla.org/en-US/docs/Learn/Server-side/First_steps/Website_security
https://developer.mozilla.org/en-US/docs/Learn/Server-side/First_steps/Website_security
https://developer.mozilla.org/en-US/docs/Learn/Server-side/First_steps/Website_security
https://en.wikipedia.org/wiki/Shared_nothing_architecture
https://en.wikipedia.org/wiki/Shared_nothing_architecture
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•  

Maintainable  

Django code is written using design principles 

and patterns that encourage the creation of 

maintainable and reusable code. In particular, it 

makes use of the Don't Repeat Yourself (DRY) 

principle so there is no unnecessary duplication, 

reducing the amount of code. Django also 

promotes the grouping of related functionality 

into reusable "applications" and, at a lower level, 

groups related code into modules (along the lines 

of the Model View Controller (MVC) pattern).  

Portable  

Django is written in Python, which runs on many 

platforms. That means that you are not tied to any 

particular server platform, and can run your 

applications on many flavours of Linux, 

Windows, and Mac OS X. Furthermore, Django 

is well-supported by many web hosting providers, 

who often provide specific infrastructure and 

documentation for hosting Django sites.  

  

  

https://developer.mozilla.org/en-US/docs/Glossary/MVC
https://developer.mozilla.org/en-US/docs/Glossary/MVC
https://developer.mozilla.org/en-US/docs/Glossary/MVC


 

  

31. CODING:  

To build a model for training and testing:  

  

Module 1:  

import os import numpy as np # 

linear algebra import 

matplotlib.pyplot as plt  

# Dl framwork - tensorflow, keras a backend  import tensorflow as tf import 

tensorflow.keras.backend as K from tensorflow.keras.models import Model, Sequential 

from tensorflow.keras.layers import Input, Dense, Flatten, Dropout, BatchNormalization  

from tensorflow.keras.layers import Conv2D, SeparableConv2D, LeakyReLU, Activation 

from tensorflow.keras.optimizers import Adam from 

tensorflow.keras.preprocessing.image import ImageDataGenerator from 

tensorflow.keras.callbacks import ModelCheckpoint, ReduceLROnPlateau, 

EarlyStopping from IPython.display import display from os import listdir from os.path 

import isfile, join from PIL import Image import glob  

from tensorflow.keras.preprocessing.image import ImageDataGenerator 

from tensorflow.keras.layers import Convolution2D from 

tensorflow.keras.layers import Flatten from tensorflow.keras.layers 

import Dense import warnings warnings.filterwarnings('ignore') 

dir_name_train_NORMAL = 'dataset/train/NORMAL' 

dir_name_train_CNV = 'dataset/train/CNV' dir_name_train_DME = 

'dataset/train/DME'  

dir_name_train_DRUSEN = 'dataset/train/DRUSEN' def 

plot_images(item_dir, n=6):     all_item_dir = os.listdir(item_dir)     

item_files = [os.path.join(item_dir, file) for file inall_item_dir][:n]     

plt.figure(figsize=(35, 10))     for idx, img_path in 

enumerate(item_files):  

        plt.subplot(2, n, idx+1)         img = 

plt.imread(img_path)         

plt.imshow(img, cmap='gray')         



 

plt.axis('off')     plt.tight_layout() def 

Images_details_Print_data(data, path):     

print(" ====== Images in: ", path)         

for k, v in data.items():         

print("%s:\t%s" % (k, v)) def 

Images_details(path):  

    files = [f for f in glob.glob(path + "**/*.*", recursive=True)]     

data = {}     data['images_count'] = len(files)     data['min_width'] = 

10**100  # No image will be bigger than that     data['max_width'] = 

0     data['min_height'] = 10**100  # No image will be bigger than 

that     data['max_height'] = 0     for f in files:  

        im = Image.open(f)         width, height = im.size         

data['min_width'] = min(width, data['min_width'])         

data['max_width'] = max(width, data['max_height'])         

data['min_height'] = min(height, data['min_height'])         

data['max_height'] = max(height, data['max_height'])     

Images_details_Print_data(data, path) print("") 

print("Trainned data for CNV:") print("")  

Images_details(dir_name_train_CNV) 

print("") 

plot_images(dir_name_train_CNV, 10) 

print("") print("Trainned data for 

DME:") print("")  

Images_details(dir_name_train_DME) 

print("") 

plot_images(dir_name_train_DME, 10) 

print("") print("Trainned data for 

DRUSEN:") print("")  

Images_details(dir_name_train_DRUSEN) print("")  

plot_images(dir_name_train_DRUSEN, 10) 

print("") print("Trainned data for 

NORMAL:") print("")  

Images_details(dir_name_train_NORMAL) print("")  

plot_images(dir_name_train_NORMAL, 10)  



 

Classifier=Sequential()  

Classifier.add(Convolution2D(32,(3,3),input_shape=(200,200,3),activation='relu'))  

Classifier.add(MaxPooling2D(pool_size=(2,2)))  

Classifier.add(Flatten())  

Classifier.add(Dense(38, activation='relu'))  

Classifier.add(Dense(4, activation='softmax'))  

Classifier.compile(optimizer='rmsprop',loss='categorical_crossentropy',metrics=['accuracy']) 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.2,zoom_range=0.2,horizo 

ntal_flip=True) test_datagen=ImageDataGenerator(rescale=1./255) 

training_set=train_datagen.flow_from_directory('dataset/train',target_size=(200,200),batch_si 

ze=32,class_mode='categorical') img_dims = 150  

epochs = 2 batch_size = 32 #### Fitting the model history = 

Classifier.fit_generator(            training_set, 

steps_per_epoch=training_set.samples /  batch_size,             epochs=epochs,             

validation_data=test_set,validation_steps=test_set.samples /  batch_size) def 

graph():  

    #Plot training & validation accuracy values     

plt.plot(history.history['accuracy'])     

plt.plot(history.history['val_accuracy'])     

plt.title('Model accuracy')     

plt.ylabel('Accuracy')     plt.xlabel('Epoch')     

plt.legend(['Train', 'Test'], loc='upper left')     

plt.show()  

    # Plot training & validation loss values     

plt.plot(history.history['loss'])     

plt.plot(history.history['val_loss'])     

plt.title('Model loss')     plt.ylabel('Loss')     

plt.xlabel('Epoch')     plt.legend(['Train', 

'Test'], loc='upper left')     plt.show() graph()  

  

  

  
  
  



 

  

Module 2:  

  

# Dl framwork - tensorflow, keras a backend   

import tensorflow as tf import 

tensorflow.keras.backend as K from 

tensorflow.keras.models import Model from 

tensorflow.keras.models import Sequential from 

tensorflow.keras.layers import Input from 

tensorflow.keras.layers import Dense from 

tensorflow.keras.layers import Flatten from 

tensorflow.keras.layers import Conv2D from 

tensorflow.keras.layers import Dropout from 

tensorflow.keras.layers import LeakyReLU from 

tensorflow.keras.layers import Activation from 

tensorflow.keras.optimizers import Adam  

from tensorflow.keras.preprocessing.image import ImageDataGenerator 

from tensorflow.keras.callbacks import ModelCheckpoint from 

tensorflow.keras.callbacks import ReduceLROnPlateau from 

tensorflow.keras.callbacks import EarlyStopping import warnings  

warnings.filterwarnings('ignore') 

model = Sequential() # 1st 

Convolutional Layer  

model.add(Conv2D(filters=96, input_shape=(200,200,3), kernel_size=(11,11), strides=(4,4), 

padding='valid')) model.add(Activation('relu'))  

# Max Pooling  

model.add(MaxPooling2D(pool_size=(2,2), strides=(2,2), padding='valid'))  

# 2nd Convolutional Layer model.add(Conv2D(filters=256, kernel_size=(11,11), 

strides=(1,1), padding='valid')) model.add(Activation('relu'))  



 

# Max Pooling model.add(MaxPooling2D(pool_size=(2,2), strides=(2,2), 

padding='valid')) # Max Pooling 

model.add(MaxPooling2D(pool_size=(2,2), strides=(2,2), padding='valid'))  

# Passing it to a Fully Connected layer 

model.add(Flatten()) # 1st Fully Connected Layer 

model.add(Dense(4096, input_shape=(200*200*3,))) 

model.add(Activation('relu')) # Add Dropout to 

prevent overfitting model.add(Dropout(0.4)) # 2nd 

Fully Connected Layer model.add(Dense(4096)) 

model.add(Activation('relu'))  

# Add Dropout 

model.add(Dropout(0.4)) # 

3rd Fully Connected Layer 

model.add(Dense(1000)) 

model.add(Activation('relu'))  

# Add Dropout 

model.add(Dropout(0.4)) # 

Output Layer 

model.add(Dense(4)) 

model.add(Activation('softmax')) 

model.summary() # Compile the 

model  

model.compile(loss = 'categorical_crossentropy', optimizer='adam', metrics=['accuracy']) 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.2,zoom_range=0.2,horizo 

ntal_flip=True)  

test_datagen=ImageDataGenerator(rescale=1./255)  

training_set=train_datagen.flow_from_directory('dataset/train',target_size=(200,200),batch_si 

ze=32,class_mode='categorical') img_dims = 150 epochs = 20 batch_size = 32  

#### Fitting the model history = model.fit(            training_set, 

steps_per_epoch=training_set.samples / batch_size,             epochs=epochs,             

validation_data=test_set,validation_steps=test_set.samples / batch_size) 

import matplotlib.pyplot as plt def graph():  



 

    #Plot training & validation accuracy values     

plt.plot(history.history['accuracy'])     

plt.plot(history.history['val_accuracy'])     

plt.title('Model accuracy')     

plt.ylabel('Accuracy')     plt.xlabel('Epoch')     

plt.legend(['Train', 'Test']  loc='upper left')     

plt.show()  

    # Plot training & validation loss values     

plt.plot(history.history['loss'])     

plt.plot(history.history['val_loss'])     

plt.title('Model loss')     plt.ylabel('Loss')     

plt.xlabel('Epoch')     plt.legend(['Train', 

'Test']  loc='upper left')     plt.show() graph()  

  

Module 3:  

Retinal Image Classification:  

  

from tensorflow.keras.callbacks import ModelCheckpoint, ReduceLROnPlateau, 

EarlyStopping from tensorflow.keras.layers import Convolution2D  

from tensorflow.keras.layers import MaxPooling2D 

from tensorflow.keras.layers import Flatten from 

tensorflow.keras.layers import Dense import 

warnings  

warnings.filterwarnings('ignore')  

Classifier=Sequential()  

Classifier.add(Convolution2D(256,3,3,input_shape=(300,300,3),activation='relu'))  

Classifier.add(MaxPooling2D(pool_size=(2,2)))  

Classifier.add(Convolution2D(128,3,3,activation='relu'))  

Classifier.add(MaxPooling2D(pool_size=(2,2)))  

Classifier.add(Flatten())  

Classifier.add(Dense(256, activation='relu'))  

Classifier.add(Dense(4, activation='softmax'))  



 

Classifier.compile(optimizer='rmsprop',loss='categorical_crossentropy',metrics=['accuracy']) 

Classifier.summary() from tensorflow.keras.preprocessing.image import 

ImageDataGenerator 

train_datagen=ImageDataGenerator(rescale=1./255,shear_range=0.2,zoom_range=0.2,horizo 

ntal_flip=True) test_datagen=ImageDataGenerator(rescale=1./255) 

training_set=train_datagen.flow_from_directory('dataset/train',target_size=(300,300),batch_si 

ze=32,class_mode='categorical') from IPython.display import display img_dims = 150 

epochs = 100 batch_size = 32  

Classifier.fit_generator( training_set, steps_per_epoch=training_set.samples / batch_size,             

epochs=epochs,             validation_data=test_set,validation_steps=test_set.samples / 

batch_size) import h5py import tensorflow as tf Classifier.save('Retinal1.h5') from 

tensorflow.keras.models import load_model classifierLoad = 

tf.keras.models.load_model('Retinal1.h5') import numpy as np  

from tensorflow.keras.preprocessing import image 

test_image=image.load_img('normal.jpeg',target_size=(300,300)) 

import matplotlib.pyplot as plt img = plt.imshow(test_image) 

test_image=image.img_to_array(test_image) 

test_image=np.expand_dims(test_image,axis=0) 

result=classifierLoad.predict(test_image) prediction = result[0] 

classes=training_set.class_indices classes 

prediction=list(prediction) prediction classes=['CNV', 

'DME','DRUSEN','NORMAL'] output=zip(classes,prediction) 

output=dict(output) output if output['CNV']==1.0 :  

    print("CNV") elif 

output['DME']==1.0:  

    print("DME") elif 

output['DRUSEN']==1.0 :  

    print("DRUSEN") elif 

output['NORMAL']==1.0:  

    print("NORMA”)  

PyCharm: Views.py  

from django.shortcuts import render from 

django.http import HttpResponseRedirect from 



 

django.urls import reverse_lazy from 

django.views.generic import TemplateView from 

employee.forms import EmployeeForm from 

django.views.generic import DetailView from 

employee.models import Employee  

class EmployeeImage(TemplateView):     

form = EmployeeForm     template_name 

= 'emp_image.html'     def post(self, 

request, *args, **kwargs):  

        form = EmployeeForm(request.POST, request.FILES)         if form.is_valid():             

obj = form.save()             return 

HttpResponseRedirect(reverse_lazy('emp_image_display', kwargs={'pk':  

obj.id}))         context = 

self.get_context_data(form=form)         return 

self.render_to_response(context)     def get(self, 

request, *args, **kwargs):  

        return self.post(request, *args, **kwargs) class 

EmpImageDisplay(DetailView):  

    model = Employee     template_name = 

'emp_image_display.html'     

context_object_name = 'emp' def 

retinal(request):     result1 = 

Employee.objects.latest('id')     import numpy 

as np     import tensorflow as tf     from 

tensorflow import keras     import h5py  

    from tensorflow.keras.preprocessing import image     

test_image = image.img_to_array(test_image)     

test_image = np.expand_dims(test_image, axis=0)     

result = models.predict(test_image)     prediction = 

result[0]     prediction = list(prediction)     

classes=['CNV', 'DME','DRUSEN','NORMAL']     

output = zip(classes, prediction)     output = 

dit(output)     if output['CNV'] == 1.0:  



 

        a = "CNV"  
    elif output['DME'] == 1.0:  

        a = "DME"     elif 

output['DRUSEN'] == 1.0:  

        a = "DRUSEN"     elif 

output['NORMAL'] == 1.0:  

        a = "NORMAL"  

  

emp_image.html  

<!DOCTYPE html>   

<html lang="en">   

<head>   

    <meta charset="UTF-8">   

    <title>IMAGE UPLOAD</title>  

</head> <style>   label 

{ font-size: 20px; 

color:red; font-family:  

Algerian;  

} body  

  {     background: 

url(../static/image/para.gif);     

background-repeat: no-repeat;     

background-position: center;     

background-size: 100% 100%;     min-

height: 100vh; }  

<!--  button-->  

<!--{-->  

<!--font-size: 20px;-->  

<!--font-family:  wide latin;--> <!--color:black;-->  

<!--background-color: green;-->  

<!--  box-shadow: 5px 5px blue, 10px 10px red, 15px 15px green;-->  

<!--}--> .button {   background-color: 

#4CAF50; /* Green */   border: none;   

color: white;   padding: 16px 32px;   text-



 

align: center;   text-decoration: none;   

display: inline-block;   font-size: 16px;   

margin: 4px 2px;   transition-duration: 

0.4s;   cursor: pointer;  

} .button1 {   background-

color: white;   color: black;   

border: 2px solid #4CAF50;  

}  

#ss { font-size: 20px; 

color:#20fc03; background-

color: black; font-family:  

Times new roman;  

}  

.button1:hover {   background-

color: #4CAF50;   color: white;  

}  

  
h2 { font-size: 20px; 

color:black; background-color: 

white; font-family:  Times new 

roman;  

} a { font-size: 20px; 

color:yellow; font-family:  

Times new roman;  

} .alerts-border {     border: 

4px #ff0000 dashed;  

  

    animation: blink 0.2s;     animation-iteration-

count: infinite;  

}  

  

@keyframes blink { 50% { border-color:yellow ; }  

} button { font-

family: Algerian; 



 

font-size: 35px; font-

weight: bold; }  

.alerts-border { width:500px; 

margin-top:7%; margin-

left:28%; padding: 10px 10px 

10px 10px; </style>  

<body style="background-color: lightblue;">  

<center><h2 class="blink_me">RETINAL IMAGE CLASSIFICATION USING DEEP  

LEARNING ALGORITHM</h2></center><br><br><br><br>  

<div class=" alerts-border"style="  box-shadow: 0 19px 38px rgba(0,0,0,0.30), 0 15px 12px 

rgba(0,0,0,0.22);">     <div id="aa" 

class="cardheader"><h2>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;

&nbsp;&nbs 

p;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&n 

bsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;UPLOAD IMAGE HERE</h2></div>  

  <div class="card-body">  

      <div class="login-form">  

    <form method = "post" enctype="multipart/form-data">   

        {% csrf_token %}   

        {{ form.as_p }}   

        <button class="button button1" type="submit">Upload</button>  

    </form>  

      </div>  

  </div>  

</div>  

</body>   

</html>   

  

emp_image_display.html  

<!DOCTYPE html>  

<html> <style>   label 

{ font-size: 20px; 



 

color:red; font-family:  

Algerian; } body  

  {     background: 

url(../static/image/emo.gif));     

background-repeat: no-repeat;     

background-position: center;     

background-size: cover;     -webkit-

background-size: cover;  

    -moz-background-size: cover;     -o-

background-size: cover;     min-height: 

100vh;  

}   button { font-size: 20px; font-family:  wide latin; 

color:black; background-color: green;   box-shadow: 5px 5px 

blue, 10px 10px red, 15px 15px green;  

}  

#ss { font-size: 20px; 

color:#20fc03; background-

color: black; font-family:  

Times new roman;  

} h2 { font-size: 20px; 

color:black; background-color: 

white; font-family:  Times new 

roman;  

}  

a { font-size: 20px; 

color:#FA2204 ; font-family:  

Times new roman;  

}  

.alerts-border {     border: 4px 

#ff0000 dashed;     animation: blink 

0.2s;     animation-iteration-count: 

infinite;  

}  

@keyframes blink { 50% { border-color:yellow ; }  



 

}  

</style>  

<body>  

{% load static %}  

<center>  

    <img src="{{emp.UPLOAD_IMAGE.url}}" alt="Smiley face" width="225" 

height="225">  

    <br>  

    <a href="{% url 'reina' %}">Result</a>&#160;&#160;&#160;  

    <a href="{% url 'home' %}">Go Back!!!</a>  

</center>  

</body>  

</html>  

  

result.html  

{% load static %}  

<!DOCTYPE html>  

<html lang="en">  

<head>  

    <meta charset="UTF-8">  

    <title>RETINAL IMAGE CLASSIFICATION OUTPUT RESULT</title> </head> 

<style>   label { font-size: 20px; color:red; font-family:  Algerian;  

} body  

  {     background: 

url(../static/image/paral.gif);     

background-repeat: no-repeat;     

background-position: center;     

background-size: cover;     -webkit-

background-size: cover;  

    -moz-background-size: cover;     -o-

background-size: cover;     min-height: 

100vh;  



 

}   button { font-size: 20px; font-family:  wide latin; 

color:black; background-color: green;   box-shadow: 5px 5px 

blue, 10px 10px red, 15px 15px green;  

}  

#ss { font-size: 20px; 

color:#20fc03; background-

color: black; font-family:  

Times new roman;  

}  

.blink_me {   animation: blinker 2s 

linear infinite;  

}  

@keyframes blinker {  

  50% {     

opacity: 0;  

  } } h2 { background-color: 

#101010; font-family: 

Algerian; font-size: 33px; 

letter-spacing: 3px; 

color:#56ff00;  

} h1,h3 { font-family: 

Algerian; font-size: 

33px; letter-spacing: 

3px; color:yellow;  

} a { font-size: 20px; 

color:yellow  ; font-family:  

Times new roman;  

}  

</style>  

<body>  

<center><h2 class="blink_me">RETINAL IMAGE CLASSIFICATION USING  

ARTIFICIAL NEURAL NETWORK</h2></center><br><br><br><br>  

 <marquee direction="down"><center><b><h1>{{out}}</h1></b></center></marquee> 

<h3><a href="{% url 'hoem' %}">Go Back!!!</a></h3>  



 

</body>  

</html>  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 



 

 

Output Screenshot:  

  

  

  

  

  

 



 

Conclusion:  

It focused how image from given dataset (trained dataset) and past data set 

used to predict the pattern of retinal diseases using CNN model. This brings some 

of the following insights about retinal disease prediction. The major benefit of the 

CNN classification framework is the ability to classify images automatically. The 

eye diseases mainly contribute to blindness and often can’t be remedied because 

the patients are diagnosed too late with the diseases. In this study, we have 

discussed the overview of methodologies for detecting the abnormalities in retinal 

images which includes collection of retinal image data set, preprocessing 

techniques, feature extraction techniques and classification schemes.  

  

  

32. Future Work:  

  

 Medical department wants to automate the detecting of retinal disease from 

eligibility process (real time).  

 To optimize the work to implement in Artificial Intelligence environment.  

  

  


