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o Keywords:

Tithe:  Foarly Dinbetic Hetiopathy Detection Using Deep Learning Algorithms
Domain and Sub-domain:  lmage processing,Neural Network

Objectives:
I To study existing worl o rctinal findns phiotographs using decp learning

algorithinms,

2. 'To per-process datan for Levter featine extiaction,

4. To apply classification algovithim like template matehing algorithrm,

Abstract:
Predicting the presence of evonenrysis i the fundus images and the identi-

fication of dinbetic retinopat by i early-stage has always heen a major challenge
for decades, Diahetic Retinopathy (DR) is affected by prolonged high blood glu-
come Jevel which Teacds to miierovasenlar complications and inveversible vision loss.
Micronnenrysimg formution ool macnlar edemn in the vetinal is the initial sign
of DI and diaguosis at the vipht tine canreduee the risk ol non proliferated
dinbetic vetinopathy, ‘Thie tapid improvement, of deep learning makes it gradu-
ally hecome mn efficient techinigue to provide an interesting soltion for medical
o nnalysis problens

"Il proposed systen anal o5 e presence ol microanenrysi in fundus image
using, convolutional neuyal network algorithms that embeds deep learning as a
core component aceclernted with GPU(Graphics Processing Unit) which will
perform medical image detoction and segmentation with high-performance and
low-letency inference, The cmantic sepmentation algorithn is utilized to clas-
sily the fundug pictiee aenormal or infeeted, Semantic sepmentation divides

G image pixels based on their common semantic to identify the feature of

HHCTORLICUrYHI,

The proposed system: can e trend ellectively using deep convolution neural
network for semantic scppaontation ol Tnndus images whicle canincrease: the
cfliciency and accuyacy of SPDIC(non proliferated dinbetic retinopatly) pre-

diction.

Microanenrs i, Dinhetic Retinopathy, Decp convolution neural

network, Semantic sepmentation, non proliferated diabetic retinopathy.



¢ Problem Definition:
To analyse the presence of doacroanenrvsin i fundus image nsing convolitional
neural network algorithis ot cmbeds deep learning as a core component aceel-
crated with GPU(Graphic 1 ocessing Unit) which will perforn inedical image

detection and segmentation with high-performanee and low-lateney inference.

e List of Modules:1)Sclection of retinal fundus image
lmage preprocessing,
3)Featuie extraction

2)
)
1Segmentation
5) Template Matching
L

6)Lesion detection algorithn

e Current Market Survey:
The main causing of visual loss in the world is diabetic retinopathy. In the
initial stages of this discaxc 1he retinal microvasculature is affected by several
abnormalities in the eve lis such as the microaneurysius and /or dot hem-
orrhages, vascular hvper ponucability signs, exudates, and capillary closures.
Microaneurysm dynamics primarily increase the risk that the laser photocoag-
ulation requires progﬁ‘.ssi(m to the level. Diabetic retinopathy lesions are com- -
monly accepted to he reversed and the progression of the retinopathy can only
be slower during the carly + cos of the disease. The identification by repeated
examination of pativm's affecred of these mitial lesions (mainly Microancurysms
and small blood cells) is expecied as a new possibility of improving retinopathy

treatment.

Early detection and treati av of DR are very important because it is a pro-
gressive disease and its scve depaiids on the number aud (ypes ol lesions in
the fundus image The niar components of a healthy retina are blood vessels,
optic discs, and macula, and auy variations in these components are symptoms

of eve discase.

[



e Scope of The Project:

1. In the present work. more emphasis is given for the retinal images in the
Non-proliferative stage of Diabetic Retinopathy. Further, there is a scope
to extend this work 111 arca of proliferative stage of Diabetic [tctinopa-

thy.

2. Various algorithms lave heen adopted for segmentation purpose and they
have been tested for their consistency. However, the algorithm that is not

covered in this work 1mav be tried to obtain still better results.

3. The images from the <1andard databases are used for evaluation purpose.
The real time images can be used for evaluation with the assistance of

expert ophthalmologists

4. It is further suggested that the future extension of this work may consider
the segmentation ol i) abnormal features like drisen.cotton wool spot

ete. during developing, of antomatic sereening systen of DR.

¢ Literature Survey:
Wei Zhou et al [26] proposcd the sparse principal component analysis based un-
supervised classification aj proach (SPCAUCN) for microancurvsms (MA) de-
tection. The characteristic- 1 the sparse Priucipal Component Analysis which
blends the elastic net penalty with Principle Component Analysis can be used
to select effective features. Non-MAs data vary widely, the collection of non-
microaneurysms training scts is quite subject to data, huge training sets not
only take time and impact sy inbalance problems. Since the nou-MA class
samples need not e taken nito account, the class imbalance issue can be pre-

(

vented.

C. P. Wilkinson et al [27] introduced the Early Treatment Diabetic Retinopathy
Study (ETDRS) based on the initial classification systeun,  Build consensus
regarding the classificavior 0 DR and diabetic macular edema clinical disease
classification systcins availiic around the world, and improve communication
and coordination of treatient among doctors who care for diabetic patients. A
research was carricd out i advance of the Wisconsin Epidemiological Studies
on Diabetic Retinopathy jniblications. Each Member reviewed it by c¢-mail.

To stratify responses a el Delphi Bramework was used. Separate diabetic



retinopathy and macled cdema systems were developed at a later workshop.
The group members reasse ¢ these and the modified Delphi svsten was used

again to measure degrees o1 ocrcement

Varun Gulshan ct al [28° nouialized the Deep Convolutional Neural Network
(DCNN) for the recognition of DR in retinal fundus picturcs. Deep learning
can be used in retinal fundis photographs to create an algorithm to identify
DR and diabetic macular ~loma auntomatically. Based on the major decision
of the ophthalmologist teani. the specificity and sensitivity of the algorithm for
determining DR stated as moderate or worse DR or both were generated. The
algorithm with 96.5

Carla Agurto ct al [20] sugeosed the Multiscale Amplitude modlulation-frequency
-modulation (AM-FM) approach for discrimination between pathological and
normal retinal pictures. The arcas included microaneurysnis, exudates, retinal
neovascularization, hemorrhage, patterns of normal vessels and normal retinal
background. The instantaicons amplitude cumulative distribution tunctions,
the immediate frequenc nitude and 1he relative instant frequency angles
of several scales are utilized o= texture feature vectors. They used inter structure
similarity with distance metrics between extracted feature vectors. The results
show that the pathological lcsions and normal retinal structures are statistically
different based on AM-FM characteristics.

e Software and Hardwarc requirements of the project:

1. Software

\

1. Microsoft visual studio 2010 C Net,CUDA(Compute Unified Device
Architecture)

2. Operating System \Windows XP. Windows 7
2. Hardware

1. RAM-: 2 GB or more

2. HDD-: 500 GB or e

3. Processor : Pentiny 10 GlHz o higher



¢
.\X
H
\
i
i
)

e Contribution to societ N

1. Early identification is been done using this application to normal patients.
2. This system can usclnl i hospitals for pre checkup. 11 the big svstem is

not available.
* Probable date of completion: Janary 2021

¢ Outcomes:

1. This System will provide an antomated system that will assist ophthal-

mologists to grade (he undus inages as carly NPDR, moderate NPDR,
and severe NPDR.
2. By using principle cotnponent analysis, dimension of data s significantly

reduce.
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Project Review -1 Problen

1 Statement, Motivation, obje¢

tives and Literature Review,

—
- “]—-_D;r-c- Remark | Sign of
" Sr. Question /Grade | Guide
No. B
.‘ Does the statement gives clear identification about what )_, K’es /‘Qézf ’
I | vour project will accomplish? o é&&/
2. | Is the statement short and concise? / Hes
Can a person who is not familiar with the pr oject
3. | understand scope of the project by readling the project qes yb/‘}
| problem statement?
4| The project’s objectives of study (whal product, proc ss, \ \fQS }6%/ )
resource ete.) are being addressed? —t
So|ls jll}llnr type of methadology / model used for existing /H 220 \195 é&j
work?
Is the studied literature suflicient to decide scope of the ] ‘165 bﬂbﬁ
0. | project?
‘ Are the objectives set will help to achieve goal of the Yes é‘d?/
5 7. | project?
j Does Research gap identified will lead to find motivation éﬂb/,
| $. | of project? \‘[Q_S
9. [ Does your project contribute to our society by any means \'feS ,‘aé/’
and will lead to find motivation? Vi e
| 10| Are the objectives clearly and ulmmbn.uouqlv listed? - Mes W"

Remark and Suggestions:

Cede is  available opensource, asked them mo%

Name dll(l Sign of Reviewers: N

P&ot M- g%mddq _
Mg. S B. B)wom;ewé%&f/

(%)
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Tl e T T —
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[ [ ) . 3 N |
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. WO o0 ization's busi :ss poal ¢ ission”?
Sponsoring Qrganization’s | “."M\ goal and mission’ . ol
.- [ Whois the projeet’s end user? Hosp
4. | Whatiis the projected cost of producing 3 yroduct? Meb |
S |Is project achievable I specified Time, Cost Bud el)? ves
C 6. |Arcthe requirements wit' iy the scope of the project? yes
7. |1s the scope properly defined? Hes
8. | Does the problem statement cleqyl define scope of the 1.
project”? ! d ! 712 \'eS gh'/}
V.| Do the project requirements (it into awvatlable soltware
Jec \1 es ‘
and hardware?
100 | Whet her the milestones are stated completely and es ,556/
\— | project timeline is given? 1 °
' 11, | Whet her risks like technical risks, Operational risks, 1
| schedule risks, business risks are identificd correctly or , 165 gﬁg’—— |
! not? a —
- 12, | Whet her Risk prioritization is done properly or not and /7 o5 é&/‘
. . E |
‘ any back up plan is there or not? \1 | -
| Remark and Suggestions:
|

————————
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ring Requirement Analysis

1L in expoote Tiver nresentation cove
wwmi expected (0 s.'s.'_'_*:.Lu!*_;;_:sle;"';::"~ pate | Remark/ | Sign of
No. | B __Erade Guide
LTS nformation domain analysis complete, ‘1 ‘195 é@
) | consistent and accurate”
2 [ 1s problem statement categorized in identified yes éé/
~|areaand targeted towards specific area there in”?
31 T external and internal interfacing properly Yes }&/
defined?”
4] Are requirement consistent with schedule, \ \185 ;&/
resources and budget? -
5] Are all requirements traceable to system level? \ qes 'afb/‘,
- 6/ What is needed to make the product? / es ’5&&7/
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1&8

not?
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|
|
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R\
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3
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/

Sr. Question n,gu l(uu,ulf | Sigl‘I of
No. | B I _V/N(:I’flfl( I (j' ”‘1‘:’__,
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(product) and project goals? Jes |
* 3] Docs the design  address all the issues form the / es gb/
requirement’? k(
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Schedule of Project Work

Semester 11

Activity Scheduled Date

1 | Progress Monitoring for second semester Last Week of December

2 | Software Model Selection Process First week of January

3 | Forth presentation about progress of project Second week of January
work. Review 1: Modeling (Model Refinement
and Algorithm development)

4 | Coding Process and Implementation Third week of January

5 Coding Process and Implementation Fourth week of January

6 | Coding Process and Implementation First Week of February

7 | Fifth presentation about progress of project Second week of February
work. Review II : Coding / Implementation

8 | Writing a test cases & Selection of Testing tools | Third week of February

9 | Writing a test cases & Selection of Testing tools | Fourth Week of February

10 | Writing a test cases & Validation techniques First week of March

11 | Sixth presentation about progress of project Second week of March
work Review III: Validation and Testing

12 | Report writing process Starts Third week of March

13 | Review IV : Team Work and Final Fourth week of March
Presentation

14 | Submission of final project report and Project First week of April
Work Review V : Report Writing

15 |Project Examination As per SPPU
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1. Contest Participation Detalls.

_A. Participation In project Competition / Contest

'Sr. [ Name and Place of Project Competition and | Date Certificates prizes won
No. | Exhibition it any
1 . .
Alpha Aeks & Saence Colleqe , Chenmai| \4-3. 2| —
2 ~J
Samatth, Co E, Belhe 20121
3
4
Attach attested copy of certificate(s)
B. Paper Publication/ Presentation/IPR
Sr. | Name of Organizer Date Certificates prizes won |
No. it any
1 LT JCRT, T5sN-23320 — 2882, |Jan,202)
2
vol- 9, T Ssue-1-
3 T~
)4

Attach attested copy of certificate(s)

Name and Sign of Reviewers:
1.(Guide)- g - S -B. Bkona\e_ _
2.(Reviewer1) — fPe.

3.(Reviewerz) Hj}y K Al @y\,
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Rubrics
.. Idea Inception

Group ID-

Grade (Grade Pointy
Parameter

Excellent
(10-9)

Very Good
(6-8)

Fair
(3-5)

| Poor
(1-2)

Project

Problem Definition and Scope of the

€

Literature Survey

Software Engineering Approach

Requirement Analysis

H HH | OO

B. Implementation

Grade (Grade Point)/
Parameter

Excellent
(10-9)

Very Good
(6-8)

Fair
(3-5)

| Poor
(1-2)

coding,

Implementation- Design, platform,

3

time, Resources, Costing)

Optimization considerations(Memory,

Thorough Testing of all modules

whole

Integration of modules and project as

C. Documents

Grade (Grade Point)/
Parameter

Excellent
(10-9)

Very Good
(6-8)

Fair

(1-2)

Synopsis

| (3-5)

Project Report

<

Quick references

System manual

Installation Guide

&

R
3
6

S U R W

w
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[Work Book_

1

|

I

l

]

). Demonstration

"Grade (Grade Point)/
parameter

(10-9)

Excellent

Very Good
(6-8)

Fair
(3-5)

Poor

Project Presentation and
Demonstration(User Interface, ease of
use, usability)

9

(1-2)

Understanding individual capacity &
involvement in the project

9

Team Work (Distribution of work,
intra-team communication and
togetherness)

9

Outcomes / Usability

E. Contest Participation / Awards, Publications and IPR

[ Grade (Grade Point)/
Parameter

Excellent
(10-9)

Very Good
(6-8)

Fair
(3-5)

Poor
(1-2)

Participation in various contests

io

Appreciation and Awards

Publications

io

Copyright (If Any)

—

Patent (If Any)

ey

Commercial value /product
Conversion of Work

—

Project Review Report 1T
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While Proper lifecycle management

regard. In addition to seeking
irement strategy should seek Sustainability in the communities
where companies operate.

The following social objectives should be considered: _
1.To optimizeg Sustainability in their IT infrastructure, companies should focus on each
state of the IT lifecycle
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Boftware Enginesring Code of Ethice and Professlionsl Practices

(Counawy / Nalaranoe Wiy (lvvie 801 org/abnt/iod e of s | ! s
Gomputers have & cenlral And groving role in commaercs, indusiry, (orernmen o, M W B,
aducation, snlenainment and sociely al Inrge. Boftwers arginesrs ar6 thoss sy cotiinne t7f
direct partioipation of by tesching, to the analysis, epecification, dasiyn, e ralopnnem, CBUMLAIA,
maintenance and testing of sofltware systems, Because of their (o6 in deysinpryg vMnzes
nysloms, soffware engineers have significant opportunities 1o do o of caues haim, 1 endm
others 10 do good or cause harm, or (o influence others 1o 3o good or calss han, To ensisrs, 2%
much as possible, that their offorts will be used for good, woftware enyineers st oMo
themeelves 1o making software engineoring a beneficial and raupictnd profession. In LS OBAE
with that commitment, software onginears shall adhero 1o the follwing Cooe oA Etrics 200
Professional Practice,

The Codo contains eight Principles related 1o the behavior of arnd decisions mass by

“»roioanionnl softwaro ongineers, including practifioners, educators, managers, ssplrfans 2

solicy makers, as well as trainees and students of the profession, The Princigles ientfy the
ethically responsible rolationships In which Individuals, groups, and organizations pantiopate and
the primary obligations within these relationships, The Clauzes of each Principle are ilustrations o
gome of the obligations Included in thege relationships. These obligationz are founded in the
software engineer's humanity, in special care owed to people affected by the work of software
engineers, and the unique elements of the practice of software engineering. The Code prescrioes
these as obligations of anyone claiming to be or aspiring 1o be a software engineer. Software
enginears shall commit themselves to making the analysis, specification,

design, development, testing and maintenance of goftware a beneficial and respected profezgion.
In accordance with their commitment to the health, gafety and welfare of the

public, software engineers shall adhere to the following Eight Principles:

1. PUBLIC - Software engineers shall act consistently with the public interest.

2. CLIENT AND EMPLOYER - Software engineers shall act in 2 manner that i in the best
interests of their client and employer consistent with the public interest.

3. PRODUCT - Software engineers shall ensure that their products and related

modifications meet the highest professional standards possible.
4, JUDGMENT - Software engineers shall maintain integrity and independence in their

) orofessional judgment.
5. MANAGEMENT - Software engineering managers and leaders shall subscribe to and
promote an ethical approach to the management of software development and

maintenance. ‘ .
6. PROFESSION - Software engineers shall advance the integrity and reputation of the

profession consistent with the public interest. ' '
7. COLLEAGUES - Software engineers shall be fair to and supportive of their colleagues.
8. SELF - Software engineers shall participate in lifelong learning regarding the practice

\of their profession and shall promote an ethical approach to the practice of the
profession.

Environment and Computing- o )
“ Information and communication technologies (ICTs ) have been contributing to environmental

problems: computers, electronic devices and ICT infrastructure consume significant amounts of

§ ici i urden on our electric grids anq contributing to greenhouse gas
electripll, PIgonasg heaWl f%otprlnt of the ICT sector — including personal computers (PCs) and

.~ emissions. In 2007, the tota
Computer Engineering Page 14
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