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Abstract

Diabetic retinopathy (DR) is a vascular disease of the retina which
affects patients with diabetes mellitus. It is the number one cause of
blindness in people between the ages of 20-64. Diabetes mellitus is
extremely common, so it is not surprising that DR affects 3.4 percent of
the population. The goal of this research to classify patients having
diabetic retinopathy or not having, we used dataset contains features
extracted from the Messidor image database. All features represent
either a detected lesion, a descriptive feature of an anatomical part or
an image-level descriptor. In this research we used datasets from
messidor database and SVM (Support Vector Machines) algorithm was
used. The experiment was done on two different tools ,namely R
programming and python and different results were obtained , as SVM
algorithm was included by R programming achieved an accuracy of
74.78% with precision 86.66% and recall 71.23% ,when using
SVM algorithm was included by python achieved accuracy was
obtained 78.44% with precision 83.33% and recall

66.03%.unfortunately ,we did not achieve accuracy due to luck of data
and incorrect handling of it ,therefore ,we recommend that you use

more data and better processing technologies in the future.
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GS A Plel (b Lgedl AedY) aul e Yl LA LegY) eladl
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b ¢ Aallis ekl cwil€ 1Y Aala o Ui ol A8 oy sale) S0 ol 13 Lz aled
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Cun S AKa) Plie) (e Bsha Y VA b Lgs 56 S ¢ gA)
oo Wl S pmpe Sl ol oSe ((Wani 2003) suasll Lgedl) G V) upd
e ¢ oLl (ga cpal) 4K Lgatn ) Lisd) dgley e sila 8 Lol 3 JSLa
G duale) Baall dglhy 3 Aueg¥) o2 sad ) (S Al dugedl) A gVl B s
Ll ah lee ¢ Sl B 305 JBhe o oS e paell DB Sl elid aag,

Balall LagSolall cunng el Jala
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EveRounds. . oOrg

(PDR) (sl (g<ull €l Plicl muagy (4.2) <l
SYMPTOMS _alye¥1 1.2.4

2 ) OsS Ledie gl £l jalie <y s Galel) e ol il Y Bale
G ol e ilael <) AKal Plael 1 saliadl aleV) cabss L Jl

w“u 1l atiy elrall daall dadg,du3 Lu\mg_u.u.\\ (B )
Uiy 9,429 M) (2 O O Y (s>
Al paRliasl e GLAT Gl

SCREENING aslal 1.2.5

oabel 6l Gseale ¥ (il alie 0¥ Gaas Y Bl (Sl A8l Plie) pasd sy
e il b (Sar o S iy b ade Copnl 513 el e el bl s
By (ol Glaas Gl L Alidl B DA g Lp) 2 A Lualal )
2 gl G GSU pmpe e wadl Y Bl L2 pailly opsdl e Sul
O ¢ agdl Sl (e padidn b S gl cdgll Al Plel e Ol
Ui ela) (e jmal Gy amy daugiadl gl el @lidl fag o G
Osell dugin ciliasad ehal Jo¥) gl G0 @Sl (omse T o LKD) (g

(AAO 2008) Sl (faye arid (o Glgin 5-3 e
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Jalsall slull it o camy L dead) ol dejun adin o oSa @S A Pl
¢ dasdl e Jo¥) GBI Ay e Jaall J8 el atigia pandd (5K sl clibeadl
Jaall (50 aied ¥ ¢ ana dgngall Sl lape GO BN G el 3 JS &
Ol Clagad (I oampall oWia 2 lhan Vs il (oSl 4S8l Plael jlal ol

(AAO 2008) 5, s

EXAMINATION asill 1.2.6

e dald il aes ok oo W S Gapd alld) gl asd Taw o Gy
Jy ALY JRa Ll B5 S Al (Sl iy cabel @l oo Il ganad
aslly ¢ Joudssll Gligiuag ¢ aall Jarag ¢ daall Jio oSl Aol Pl
Jyaall &y (alall AlC (uslesan (AT Gand (e B¢ el ) dilaYl . 5K
Apald) B ei) DAl 8 5eSelall ge b aSaTll 4aS e S e

(AAO 2008)

¢ Al Flaad) asdy ¢ guall Jal Tl Gl ¢ ead) sass (andl) lay o) G
o L ill dusenl) e g¥) aug B olatl) Alls B Al 38 Gasdl @l 8 Ly
Lol awadl el phaill ela) i ¢ Gl il bagra (e Sl Gl QIS 1)
Aually dghll Baaliar el mand dugSae dald duae GONIOSCOPY addivy .dos il
oang (Al luad) dldnul @b 3@y (Ko Y LAl

TREATMENT OPTIONS =l ciljla 1.2.7

Ll daall cpusd DA e @i e oSul 4K Dle) sl 2 L sale
Saill Pl e lgaditiy layskdi pie 2 (oSl 4K Plial 2Ol daadl Ll
i o Blial) omyd) e sy ((DCCTRG 1993) 5eSsball (gine 3 (384
(UKPDSG 1998) Lyl skt e i ol Laiua 503 of o WS .7 HbAlC <7
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Gand) OIS 1Y Gaml) bl Jasy of i Lol e Gl oyl e g ¢
Al e oSl Al Pliel po (CSME) 38l chpall daiill dadg 30 Sla
13+ 3l 2 Olal) ol Bpilie 4adle d & ¢ Gusll LYl jgeat axdin L Ul
¢ sl aadsl pas o Aadsl ol Ben e Al (Ke ¢ Pl STl S
Aapes Oslsimadbiill Jals paall Jie ¢ daadl gls dphl) GhLA) e pall i

g Bb e wall Al o IS @R 4SS Pliel panall ekt 3
Dlae) Zole ady il <) A Plie) & dwal dads) 2Ol LAsbd
Ghla Ll ikl oK) Aal PDliel gl oK. ikl e oKl 4Kl
S8 A Ol Al ddeal L suas Lol sai pmigs ) g ddla) Lsde
Gonl QYT ahadiils el A8 e ehal el ay Cus ¢ (PRP) QS g
Sl ¢ delol LG8 LS e iy B 138 o) laiitall e Aaidl s Sl 5l
Ulags adlsll 8 Cap a3y ¢ 1308 el san 8 L Agedll Ao g¥) liva 21 e My «
O i e JE Lee ¢ LG Jlad 4l aag a1l (1975 clihd) (iane (S e

(2007 22 <« ETDRS 1987) 7 50 dusiy 3080 suad

Support Vector Machines Y aeal alai daxis 1.3

s Boser dlauls 1992 ale 8 gt 5 &as cia diph o (M) acall dUss o
dosal) dnlagled) (B audy Gl o (NI aedll ol 4% aa35.5 . Vapnik 5 Guyon
M) dle bl ae daledl) o gy dlad) Wiy s (lanaddl) (e Wy )
N asall ol iy e gtiall bl jolas dade b Ligpally Sl el e
P e latd ULl e adiad du)lsa & kernel dayk ckemnel Gylal dalal 24l
b gy dot —product Jland) Sa ¢ JWI 8 13 < Lae .dot —products
Poe 41 138 L Lay dlle alad 3 B dalue b dot —product caas il kemel

-

Gl Hadiuly Lbd e (decision boundaries) g g ol e 5l o Vsl
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o A8 gl il kernel cailhy aladiu) maws ¢ Gl L AkAl) 28l dasae
ULl o3 Jial oyl JB L S daie dilad maly dia L) pal S Ul
Gl gl JSas ¢ il sl sl Gaeadl L) ¢ Juduall g dugeall dnlasbedll
G ¢ N aeall Al Caps vie L lgles AS agh Jlad (S8 (W) sl Gl ladsud
¢ Dealy ¢ 2l Blsis ¢ e bl Aallae LaS rlall e Vae Guleddl 35

Blglly Y acall allas cilabea aias

=9 o —Oo.sS 2 = 1.0

(WX + b =0 cusy X Ll Jhal sgon i Lhall dihl xag (5.2) JSal
WX+ D Adle s Gficsens (g5

Preliminaries: Linear Classifier lall cauadl :dagall 1.3.1

D ey 1l il e zpdy Lo e Aihad A8 e Ve (N1 aedl aUa ey
e Baaly Adke dead A LS (e cplaad b abell ASEe Aalall bl oS
atd) 1= o (Aalay) dbd) 1+ o claaad) of Gags ¢ ¢ oEall Gilae Cpiiias
aaidl e Xi Akl Jo X ol &l ae Axie e Jy boldface x GL L < (‘\.\.\Ln
o . X Abgyl) Bl & Yidus o f (X ¥) 9 i"=1 Ul desens b i
Cadal X degena ) an ABY) ) paps dbGY) S BlaYL o X i)
slA V) s ¢ Blgill al aar (Slg c(VECOrS) cilgatie (e Ble AR o (g
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Judes Jia) Jeadia [ et (SIS (61 050 o S ddaiil) da dieg ¢ (alga¥) 3a e
dobadl) bl Chpadl oslhadll o)) asghall. gl A ol (gasdl Gmanll [ gl
(WX =Y Wix) Abladl Giped o ¢ Cpeaie o (dot product)  zbuY) Ak s

zasall dad e Al e Adadl) A% e

F(x) =w'x +b

Nsl 0 = b damdll & il 3l b ey ¢ Ojll dntie sl Woasial el
oW ) aliy W e 5aaleia Lalis LS WX = 0 (s umy X Lalail de gane
.(hyperplane ) sl laall awic sle &D5 8 Tadll ¢ (uaey b bad

fx: f(x) = Wx+b=0
Ljpall A Adle i ropand S Adlad) audy f(X) @) bal culs
ddiad) Ghld) gn sl ey (1 ki) i lghis ) W) g
Al Lashall (he Adjaall LA agas o) Jli ARkl I8 agas dulug duladl Ll
dsaa cild Aahal) and (1 Abbedl pal) cad) bl kel Y dda
A Akl L) )l

Large Margin Classification: <l gl canai 1.3.2

DA agaa g aag N bl Y il Ghad Juadll 6 mllaad) st b L 8
Gk Cage ¢ Adall b (5.2 JSal Hlail) Al Ay cagall Gn dhai Jhd
Ul lebad oS V3 bl pe deledl) 42S J1) RaY juiig ¢ Udad Ageate cilily
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Gilgalie & Dyl bl Bl . Jaddl (V) acall ol Chiias zung (6.2) JSa
Lol Jamd ds o SN algd) Ggaamn ang bl agas ) V) AR - el
R (e 4 1.4

Al laal & L ddelall bl Judasl 2y daap 421 o R programming 4
sl 4 Bell Labs i syshall S 431 50 caaig ¢ 1993 oo 4 R e A5
Ol dady (sdlly ¢ sl leallas (& ROJ Ll sall Jaah Ll
il S e aaelly Bacluall o Jgeandl clilly ¢ ddlaay) aiall iV ¢ el
(oalal

Python sl al 1.5
calall Agus lgielfy Ll dlaluy Sudi ¢ Jall (grimall Gl e Aoy A G5k
Osily A3l fan. pobaill ALl ¢ juad) dagite ¢ (OOP)LuISY daeyll Cosll aniiug
bl LS eVl e el G ay JS8 axiing GaheV) Saaie oy da
G BLEYL ugll maly des s Agped) Daesul) Clgalgdl aladnuly Alied
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sl ) Ayl maball el e (mm el aSaall Al daay AR Lgalaid
Sy ¢ odinall dapal) alll daasll Gl aladiul (S ale (Ko g diale maly
O b oitid) meath L Lo, gl s 8 (9al Loy 380 1S dedinl) ol

Al dmapdl Al gl (e e ARM 038 abety daayd)
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L) Ciay g cblal) Jabas w Joadll V38 3 ¢ dedie .6
: Analysis Judaill 1.6

Claglee LIS Caagy Clilall dadais isaly gehliy pand dolee g0 llall Jalas
leran & Al UL apaas Yol Jubatll Adee 3 L )N MA3) ae g o ) § DUy Basie
5 python 3 R programming <.l aladinly Jlanl) gy & debda jaleas (e

(SVM N acall o) dexdid)l 400))sall eus Orange

dataset il 2.6

Cupnl A dpaally Wialles Sy Gl b Lot Ll Caia

Tools «ileN 3.6

4aplsally python 5 R programming sl 13 4 deadill Y] cand
(SVM) NI acall alai diailsd cand

Data description <l Cans 4.6

Baell (e da i features chu Je o<W A Plie) @lily degana (ggind
Attribute 21 « instance 3, 1151 «messidor jga lily

Life daliw 1151 Qe Bada’ia Uailad

instance ) paxrial) dc gana

<)

2014-11-| gaall bl 12 S e | ailadll
03 PR uailadll|  Integer/real | Attribute
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Attribute

94145 | <y e N/ A| sa5aeall asll Chaial algall
Cusll i idagall

-

Ll de gane Glagles 5.6

Jpa dogens (e Aadiue (features) <l Ao sda clladl degens (g9iad
YAl Sl Al Plel aldle e giad Bgall cnil€ 1)) L sl Messidor
i el dbas B sl ¢ (detected lesion) dedSe 41 L) i) aues Jiad
Ay ) zlatuly daphll wllY) §yeall s Cias .(@natomical part)
degaaall e 236 ol :Andras Hajdu (Balint Antal - 8 W dalall Caneaill 4
¢ (2014 dopl) 60 dped) o Al il ¢ Sl 4Kl PleY G sl

[Web Link] e (Messidor) ,sall degana jigi .27-20

(Attribute) jailadll claslas zias (2.6) Jsas

A8 Baga = 1 4 s3sa = 0 L3agal) aval 450 dal 0

Ayl 0 5 4

JS i ¢ (MA) 438 Lgedll de gl aa o cadll) mil|  7-2
alpha = &l il A 8asasdl MAS 22 ] daill 4.
Sl Je ¢ 1:0.5

26
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Y e Al EDls)

85l Gpadl (el haugy daddl SHe (e LpalEY) ddlil 16
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AM [ FM e 2l Caneanll 16800 danil)
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2
2
b2
%%
44
44
29

21
19
45
25
10
13
94
20
105

2
L
60
5
4
43
29

2
15
4
25
69
43
93
18
95

2
2
59
53
44
41
29

18
I3
45
25
65
39
92
16
81

5
19
18
54
50
41
41
)

b
15
Il
43
3
63
3
89
15
b6

b
18
16
47
43
39
31
J5)

2
13
b4
40
21
63
21
86
13
16

7 8
14 499
1351
33 5583
31 4047
27 1803
29 2836
16 1545
1 20,68
10 66.69
47 2214
32 84.36
18 2248
50 10.56
18 23.01
71 8611
9 6511
32 1231

9
17.18
238
2199
1845
8571
6.936
9.114
9.498
2355
10.05
20.98
1395
3.108
6.738
1.981
33.12
10.57

Gl Glegaae @l miag (3.6) Jss

0 11 1
5211 0.772 0.019
3.325 0234 0.004
1269 4852 1394
9.119 3079 084
041 0 0
2300 0324 0
1033 0 0
1224 015 0
6.151 049% 0
0875 0.1 0023
1729 1974 0
043 0116 0
0.626 0.288 0.104
2404 0189 0011
0401 0066 0

13
0.007
0.004
0373
0.272

=0 o o o o O OO O

0.005
0
0

14 15 16
0.004 0.004 0487
0.004 0.004 0.521
0.042 0.008 0.531
0.008 0.002 0483

0 00476

0 0.503

0 00542

0 00576

0 0 05

0 00561

0 0056

0 0052

0 0054

0 0050

0 0051

8.785 0674 0052 0.003 1E-03 1E-03 0.569
3741 1994 1479 6.115 2346 1.002 0.524
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[y

1
0.1
0.144
0.129
0.115
0.124
0.127
0.14
0.01
0.117
0.109
0.112
0.14
0.09
0.138
0.125
0.09
0.134

18 target
10
0 0
0 1
0 0
0 1
0 1
0 1
10
0 1
0 1
0 0
1 0
0 1
1 1
0 0
1 0
1 1
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DoOduad e LYl 5wl By

o 9 Lglidll i e python  aladsa) 5, R programming il aladsa) —
callul)

" R programming = alaasal Yyl "

R studiosl.l =8l 1.7

®'| Untitled1 DR == [T/ Environment History Col
| Q ol ) ‘
7 1 Source |/ =R=dic JiL Files Plots Packages [“H
@ NewFolder @ Delete
ject code  dataset R
A Name
, A
@] RData
: Rhistory
1:1 (Top Level) 4 R Script 4
& dataset.Rproj
Console 20

dadyl) AL g (1.7)JS
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®| Untitled1

6864
3903
3252

2434

X14

0.003923
0.003903
0.041817

0.007653

DR

" Filter
X15

0.003923
0.003903
0.007744

0.001531

X16

0.486903
0.520908
0.530904

0.483284

31

X17

0.100025
0.144414
0.128548

0.114790

X18

R studio & <) alyin) L3l meag (2.7 )J<a

R StUdiO‘_sjl L"_ﬂ..!‘.:t.tj\ :Lcjm .Jbglw\ 2.7

-

target



Sl ) S e zaail 3.7

> str(DR)

'data.frame’: 1151 obs. of 21 variables:

$ id : int 1 2 3 456 7 8 9 10

$ X© : int 1111111111

$ X1 : int 111111111 ...

$ X2 : int 22 24 62 55 44 44 29 6 22 79

$ X3 : int 22 24 60 53 44 43 29 6 21 75

$ xXa : int 22 22 59 53 44 41 29 & 18 73

$ X5 : int 19 18 54 5 41 41 27 & 15 71

$ X6 : int 18 16 47 43 39 37 25 2 13 64

$ X7 : int 14 13 33 31 27 29 1le 1 10 47

$ X8 . num 49.9 57.7 55.8 4.5 18 ..

$ Xo : num 17.78 23.8 27.99 18.45 8.57

$ X1e : num 5.27 3.33 12.69 9.12 ©.41

$ X11 . num ©.772 ©.234 4.852 3.979 0O

$ X12 : num ©.0186 ©0.0039 1.3939 0.8403 ©

$ X13 . num ©.00686 ©.0039 ©.37325 ©.27243 ©
$ X14 . num ©.00352 0.0035 ©.04182 ©.00765 ©
$ X15 r num ©.00392 ©.0039 P.PO/74 ©.00153 ©
$ X1e6 . num ©.487 ©.521 ©.531 ©.483 0.476

$ X17 : num 9.1 8.144 ©.129 ©.115 ©.124

$ xX18 : int 1 © 6 2 @ 8 6 1 e 0

$ target: int ©© 1 © 1110 11

str (DR) dlal b e cblbadl Ul JSa (e @il mag (3.7) 03

Lo U< &S 1151 e 0585 Ly dualall @bl degens o) Dol bl Wl =gy
duals 21
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W

oW Sh Wl AW e

AW R

head(DR)
id X0 X1
1 1

OV AW N R
R e e e
e N

X2
22
24
62
55

X3
22
24
60
53
A4
43

X4
22
22
59
53
A4
41

X5
19
18
54
50
41
41

X6
18
16
47
43
39
37

X7
14
13
33
31
27
29

X8
49.89576
57.78994
55.83144
40.46723
18.02625
28.35640

X9
17.775994
23.799994
27.993933 1
18.445954

8.5707@9
6.935636

X18
5.270920
3.325423
2.687485
9.118901
©.410381
2.305771

xX11
0.771761
0.234185
4.852282
3.079428
0.000000
0.323724

X12
©.018632
©.003903
1.393889
0.840261
0.000000
0.000000

X13
0.006864
0.083903
©.373252
©.272434
0.000000
0.000000

X14
0.083923
0.083983
0.041817
0.007653
0.000000
0.000000

X18 target

1

D22

e

=S = ®

1]

X15
©.003923
©.003903
0.00/7744
©.001531
0.000000
0.000000

X1e
0.486983
0.520988
©.530904
©.483284
0.475935
0.502831

X17
0.100025
0.144414
0.128548
0.114790
0.123572
0.126741

Ul e gane (0 Cisn 6 o mag (4.7)0<Al
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Dlidly i degena ) ULl sl solad ga bl mopds 5.7

> input <- createDataPartition(y=DR$target , p =0.9 ,list = FALSE)
> training <-DR[input, ]

> testing <-DR[-input, ]

> dim(training);dim(testing)

(1] 1036 21

[1] 115 21

)|

DLl deganas capti degana ) @lbilad) s (5.7) <3
dlCreateDataPartition ()::
.(parameters)cilded) 3 ) jai 5 lidly cuyd degena ) Wby avs]
OS¢ il 8 lgand iy ) bl By ) ded Y dded) b -
. Starget § clilull ey a5ty i ¢ (target) s Caagiuall il
ally J atlall ) e cllall aagl o training < DR [input] .1
i)
DY) @iy ) 8 el clilyll bés o ¢ testing <— DR [input] .2
Lol il lily ) alad e @asill @ dim o (training); dim (testing) .3
clly Ul

JL.C:';\ z\.cw 115 9 ;.1:1)53 E\.GW 2\.1..}91036 e\dil.n\ ) J\.f.'\':‘}“
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Preprocessing dalladll sale) ddae 6.7

> anyNA(DR)
1] FALSE

Ald e miag (6.7)J<5
:anyNA(DR) )

Y ol Baghie ad e (sgiad Lnlily cuil€ 1) Les (30a3
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(summary) Cllal deganal  Jraldil) il 7.7

> summary(DR)
id X0

Min. . 1.0 Min. :0.0000
1st Qu.: 288.5 1st Qu.:1.0000
Median : 576.0 Median :1.0000
Mean : 576.0 Mean :0.9965
3rd Qu.: 863.5 3rd Qu.:1.0000
Max. :1151.06  Max. :1.0000

: summary(DR) 4l
Lbly Aadld) Jualill (e g2all
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bl (Standardize) wag e 8.7

Pre-processing:
- centered (21)
- ignored (0)
- scaled (21)

wllull Standardize i mag (8.7)J<a
Preprocess (data)all)
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(factor) Lutie dale J(Target)  cargll juiall Jigas ddee 9.7

training[["target"]] = factor(training[["target"]])

osie dale J(Target)  caagll el Jigad didee mua g (9.7) I
(factor)

[[target’]] = factor (training [[*target’]])

il il jeie dele ) ) clily ey "target” agee Jigad aadnd
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(linear kernel) sl Ju,<0 aladsn b SVMJ) #3508 <y 10.7

> svm_Linear <- caret::train(target ~. , data =training ,method="svmLinear",

+ trainControl=trctrl, preProcess = c("center","scale"),
+ tunelength=10)
>

> svm_Linear
Support Vector Machines with Linear Kernel

1036 samples
20 predictor
2 classes: '0', '1'
Pre-processing: centered (20), scaled (20)
Resampling: Bootstrapped (25 reps)
Summary of sample sizes: 1036, 1036, 1036, 1036, 1036, 1836, ...

Resampling results:

Accuracy  Kappa
0.7174028 0.4427454

Tuning parameter 'C' was held constant at
a value of 1
> |

(linear  aall J3,<l alaaiu¥l SVMU) z3gai capli iy (10.7)J<A

kernel)
aall
: train () method

Method il Ji(svm_Linear) Jadll caaiall i -

Caxgll siall e -

e S target 5 ldhas (8 palddl jes pladiul daua T~ el -
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dabadl .l trianControl () dapyh (w @ a “rControl” dded) iy g
phinly SVM #3501z Ll cupaill bl dasd) dalleall a"Preprocess”
‘C7 = 1.4l dadd ojlid) &3 el ¢ dad 344 43 cSVM_Linear

> test_pred
> test_pred

[1] @ 0 1
[22] @ @ ©
[43] 0 @ 1
[64] © © ©
[85] 1 0@ 1
[166] © 1 ©
Levels: 0 1

(Test Set Prediction ) laa¥l desena 5ii 11.7

<- predict(svm_Linear |,

11000001060
11060110100
001000001060
19011001000
011000001
011001

R ® ® Fk ®
® 0 0k ®

newdata =testing)

190101
eol11l11l
111001
110001
000010

JlaaY) degead (classes) bl gl L] £ C dad o Ladgad capni &3 ¢ oY)
predict()method gl dayla aladnn) Wiy . Ly daldl)

‘newdata”

Ll el i) Ladgas o JgY) dded)) .argument 2 U

test_pred. juie & adaiss a5 408 gl as88 The predict() )
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> caret::confusionMatrix(table(test_pred,testing$target))
Confusion Matrix and Statistics

test_pred © 1
@ 52 21
1 8 34

Accuracy

85% CI

No Information Rate
P-Value [Acc > NIR]

Kappa
Mcnemar's Test P-Value

Sensitivity
Specificity

Pos Pred Value

Neg Pred Value
Prevalence

Detection Rate
Detection Prevalence
Balanced Accuracy

'Positive' Class

8.7478
(©.6583, 0.8242)
©.5217

5.457e-07

©.4897
©.02586

©.8667
©.6182
©.7123
©.8095
8.5217
©.4522
©.6348
©.7424

° |
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“‘Python” e\m* | Ll

Jupyter notebook a3 13.7

& Unfitledd - Jupyter Notebook X~ 4

@ () Fike (:/Users/hadoop/Deskiop/Untitled$%20-%20)upytereONoteboak himl

: JUWter Untitled9 Last Checkpaint 2 minutes ago- (utosaved)

Fle  Edt  View Insei  Cell  Kemel Widgets  Help
0|0|/0(0(0(/0(0/0Rwm{0|0]0/ coge v||0

Jupter notebook jadl Zauctyll dgalsll gy (13.7) U<

Ol S
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pandas 4i€a aladiul bl #1147

import numpy as np
import pandas as pd

from
from
from
from
from
from
from

sklearn.model selection import train test split
sklearn import svm

sklearn import metrics

sklearn.preprocessing import StandardScaler
sklearn.metrics import confusion_matrix
sklearn.metrics import accuracy score
sklearn.metrics import classification_report

import matplotlib.pyplot as plt
import seaborn as sns
import matplotlib

data = pd.read_csv("C:/Users/hadoop/Desktop/data.csv")
data.head()
0.006364 0.003923 0.003923.1  0.486903 0.100025 1.2

pandas 4i€s daulsy llall =l mas (14.7) <&

43

target



(Crgind) paidl) sseaddropping  ddaules i degana oLl 15.7

train =data.drop('target' axis = 1)
train.head()

1 1.1 22 22,1 22,2 19 13 14
0 2 1 24 24 22 13 16
1 3 1 62 60 59 54 47
2 4 1 55 53 53 50 43
3 5 1 44 44 44 41 39
4 6 1 44 43 41 41 37

(gl yuidll) asaaldropping  davley cupdi degaaa eLidl (15.7) <A
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(target set ) cargind) juidl degeaa (Ll 16.7

target = data.target
target.head()
0 0

N =

1
2
3
4
Name: target, dtype: int64

(target set) Caagind) juiall degeas oLl ming (16.7)J<4
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K train, X test,y train,y test= train test split(train tanget, test size=0.3 random state=108)
orint("X_train size =", X train.shape)

orint("y_traln size =)', y train.shape)

orint ('Y test size =", X test.shape)
orint "y test size =", y test.shape)
K traln size =) (885, 19)

y traln size =) (865,)
K test size == (345, 19)
y test size =) (345,)
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(Iinear) glasj\ JSI ae SVM  Cauas L) 18.7

clf =svm.SVC(kernel = 'linear')
clf.fit(X train,y train)

y pred =clf.predict(X_test)

" metrics.accuracy score(y test,y pred))
,metrics.precision score(y test,y pred))

print("Accuracy :
print("precision :"
print Recall " metrics.recall score(y test,y pred))

("
(
("
print("CM confu51on_matr1x(y_test y_pred))
(
t

print report ,accuracy score(y test,y pred))
#print("report:" , classification report(y test,y pred))

(linear ) bl Jisl aa SVM  Caias (Ll (18.7) K
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Riad) 483 2aa5 19.7

Accuracy : 0./844827586206896
precision : 0.8333333333333334
Recall : 0.660377358490566
CM : [[56 7]

[18 35]]

report : 0./844827586206896

Ciiad) 383 g (19.7) <3
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.8
R programming  Guh oo lgle Joasll o ) &Sl 1.8

R programming  Guh oo sl Glogles Cha 5 das (1.8)Jsa

(linear SVM)dkhas 353 ae SVM z s
1151

(instance) Jill

21 uaibadll

Attribute

210 ¢ cnll degend 1 90 anis DL 5l degans
OLERY) degandl

callny Jasll Kemel s SVM ot deaiiiusal) daahyloall aud o Joaall 1o sgin
« attribute 21 s« instance 1151 e @Sl 4S8 Plhiel @by degane
degene /90 Loty , LSS degenay il degene ) dewdidll ULl Ao senag
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R programming i (confusion matrix) il ddgene mng (2.8) Jsall

Predicted class

0 not having 1 Having DR
DR
Actual class|() not having 52 TP 21 FN
DR
1 Having DR 8 FP 34 TN

= Accuracyasal

(52+34) | (52+21+8+34) = 74.78%
= Error rateball Jasae

(8 + 21) [ (52+21+8+34) =25.21%

= True Positive Rate (TPR) _aasll olagy) Ja
TP/ (TP + FN) = 52/ (52 + 21) =71.23%

= True Negative Rate (TPR) _aaall ol Jasdl
TN/ (TN + FP) = 34 / (34 + 8) = 80.95%

= False Positive Rate (FPR) Ll sy Jaea

FP/ (TN + FP) = 8 / (34 + 8) = 19.04%
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= False Negative Rate 43Kl duldl Jaes

(FNR) = FN/ (TP + FN) = 21 / (52 + 21) = 28%

LTP [ (TP + FP) = 52 / (52 + 8) = 86.66%= precision 4a.|
TP /(TP + FN) = 52 /(52 + 21) = 71.23% = recall ¢lex.y)

R programming 3yl e adlgll daill adli miag (3.8) Jsaal

TPR FPR TNR | FNR | Precision | Recall Error | Accuracy

rate

71.23% | 19.04% | 80.95% | 28% | 86.66% | 71.23% | 25.21% | 74.78%

Lolsly Al W@l e Cibadll s daiadll cDlaull Ligd) 4wl :Precision
J=all
Lolsl Wl e Caiadll s diad) dylayy) <O laull Lgid) 4ol :Recall

Gy GS A Plie) e il 4l o Gand) iy (TP) agall sy
caol dasial)

2l 85 oSl AKeall Plie) e Sl ¥ il Gand) Caias ((FP) 3l s
Al
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Python Gk ge lele Jgeanll & a0 il 2.8

(linear SVM)a ks sls: a0 SVM

1151
(instance) Jid
21 ailadll
Attribute

LAY e pandl

)\.ﬁ;\)” 9 &_\3).‘\'35\ Z\.cw

ity Jasll Kemel ao SVM s deaiiiusal) daahyleall aud o Joaall 1a sgin
« attribute 21 s instance 1151 (e @Sull Al JPlae) @by degana
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python i (confusion matrix) il ddgene miag (5.8) Jsall

Predicted class

0 not having 1 Having DR
DR
Actual class| )  not having TP 56 FN 7
DR
1 Having DR FP 18 TN 35

= Accuracyasal

(56+35) | (56+7+18+35) = 78.44%
= Error ratelball Jase

(18 +7) [ (56+7+18+35) =21.55%

= True Positive Rate (TPR) _zasll olady) Jase
TP/ (TP + FN) = 56/ (56 + 7) =88.88%

= True Negative Rate (TNR) sl Sludl Jaxal)
TN/ (TN + FP) = 35 / (35 + 18) = 66.03%

= False Positive Rate (FPR) Ll olay) Jaes

FP/ (TN + FP) = 18 / (35 + 18) = 33.93%

= False Negative Rate 1.3\ Luludl Jaea
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(FNR) = FN/ (TP + FN) =7 / (56 + 7) = 11.11%

83.33% = precision sl

= recall ey

Python okl e 4l dagill ol =iag (6.8) Jsxal

66.03%

TPR

FPR

TNR

FNR

Precision

Recall

Error

rate

Accuracy

88.88%

33.93%

66.03%

11.11%

83.33%

66.03%

21.55%

78.44%
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2\,}3\.@35\ Gﬂtﬂ\ 3.\')\.54 @aﬁ (78) d}i;j\

TPR| FPR| TNR FNR | Precision | Recall Error| Accuracy
rate
71.23% | 19.0| 80.95 28% | 86.66% | 71.23| 25.21| 74.78%
R programming 4% % % %
SVM(linear)
Python | 88.88% | 33.9| 66.03| 11.11| 83.33% | 66.03| 21.55| 78.44%
3% % % % %
SVM(linear)
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iall .9

O) St 5 poalsiall Janll 13gl Ly (s3l) dlaeall 5 cilallal)l 5 diensy (2 dbaeal)
=E9%PEQUURER Y . RIS [ LN I POV R LY JRCIPRRAIR £ B [ W EYRCI R LY
L o oiibise ol o Ll o 5 adll Ji€ll e (SVM) NI peall ol
G s dalide Z Je Jpasll 5 5 R programming 5 python (5l
Ludll 5 74.778% (Accuracy) d&y Je R gph e capl Al SVM dwsa
ol e daill dalagls Al Wl Glo Chiadl s ddiadl cOlall Al
s ddbad) dplaY) el L Ll 5 86.66% e (precision)
Al e . 71.23% e (recall)slesnn) e dulay Wl o caiad)
e deasll & python Gyl e ) Jll (SVM) - () aeall s dua)lsa
o Ciiadl Cua ddiadl el L) Luall 5 78.44%  (Accuracy)  dds
Lgidl daall 5 83.33%  le(precision) dauall e Jaill duladls dnlad)
(recall) slesin¥) aw Al Wl o Chiadl e ddiad) dulady) el
.66.03% e
Slagl .10
Juadl i e Jpandl Ul e gane (o dall padiad L]
bl iy Jumdl 483 e Jgumndl clilul) de ganad dapniall dpgall .2

A;b CJ}AJ (e i}[m &*_11.11:\.\3\ S\.c)m ‘;:; CJLM Y ;,Lu 3

58



).JLLAAX\ 9 CAbAS‘ .11

[1] R. Priya! and P. Aruna’  DIAGNOSIS OF DIABETIC
MACHINE LEARNING TECHNIQUES” RETINOPATHY USING
ICTACT JOURNAL ON SOFT COMPUTING, JULY 2013, VOLUME:

03, ISSUE: 04

15/10/20195 6:17 el

[2] Swati Gupta* and Karandikar AM” Diagnosis of Diabetic

Retinopathy using Machine Learning” Journal of Research and
Development DOI:  10.4172/2311-3278.1000127" Department of

Computer Science and Engineering, Shri Ramdeobaba College Of

Engineering and Management, Nagpur, India ,2015
15/10/20194 6:18 el

[3 ] Mr. JaykurnarLachurel, M.A. V .Deorankar®, Mr. Sagar Lachure?,
Miss. Swati Gupta® and M. Romit Jadhav® Diabetic Retinopathy using
Morphological Operations and Machine Learning”, IEEE International

Advance Computing Conference (IACC) 978-1-4799-80477-
5/15/$31.00 ©2015 IEEE,2015

15/10/2019. 6:19 4=l

[4] Harry Pratt** Frans Coenen®, Deborah M Broadbent®, Simon P
Harding®®, Yalin Zheng®® Convolutional Neural Networks for Diabetic

Retinopathy”

59



“International Conference On Medical Imaging Understanding and
Analysis 2016, MIUA 2016, 6-8 July 2016, Loughborough, UK”
2016

15/10/2019, 6:22 4=l

[5] Kele Xu !, Dawei Feng 2* and Haibo Mi 2 Deep Convolutional
Neural Network-Based Early Automated Detection of Diabetic

Retinopathy Using Fundus Image”
15/10/2019, 6:22 4=l

[6] Rishab Gargeya,1 Theodore Leng, MD, MS? “‘Automated
Identification of Diabetic Retinopathy Using Deep Learning “AMERICAN
ACADEMY ™ OF OPHTHALMOLOGY ,2017

15/10/2019, 6:25 4=l

[7] Gwenol’e Quellec?, Katia Charri‘ere®?, Yassine Boudi®?, B’eatrice
Cochener®®?, Mathieu Lamard®® ” Deep Image Mining for Diabetic
Retinopathy Screening “arXiv:1610.07086v3 [cs.CV] 28 Apr 2017
France ,2017

15/10/2019, 6:27 =L

[8] Yehui Yang!? Tao Li%, Wensi Li’, Haishan Wu'!, Wei Fan' and

Wensheng Zhang2 “ proposed “Lesion detection and Grading of

60



Diabetic Retinopathy via Two-stages Deep Convolutional Neural

Networks” arXiv:1705.00771v1 [cs.CV] 2 May 2017,china ,2017
15/10/2019, 6:28 el

[9] Ms.D.Pavithra! , Dr.A.N.Jayanthi’ “A STUDY ON MACHINE
LEARNING ALGORITHM IN MEDICAL DIAGNOSIS” ,International
Journal of Advanced Research in Computer Science Volume 9, No. 4,
July — August 2018, Department of Computer Science and
Engineering!, Department of Electronics and Communication

Engineering? ,India 2018
15/10/2019, 6:29 el

”,Molecules journal, School of Information and Communication, National

University of Defense Technology, Wuhan 430019, China, 2017

[10] Navoneel Chakrabarty “A Deep Learning Method for the
detection of Diabetic Retinopathy” 2018 5th |IEEE Uttar Pradesh
Section International Conference on Electrical, Electronics and
Computer Engineering (UPCON) , Computer Science and Engineering

Jalpaiguri Government Engineering College Jalpaiguri, India2019
15/10/2019, 6:30 4=l

[11] M.Rajeswaril, R.J.Nithya sri’, P.Santhiya’, P.Saranya*Diabetic

Retinopathy Detection Using Tensor Flow Based on Machine Learning”

61



JInternational Journal of Innovative Research in Science, Engineering

and Technology, Vol. 8, Issue 3, March 2019
15/10/2019, 6:32 4=l

[12] JESSE VISLISEL AND THOMAS OETTING, MS, MD”
DIABETIC RETINOPATHY” September 1, 2010

15/10/20195 6:32 4cLud

[13] Asa Ben-Hur!, Jason Weston®” A User's Guide to Support Vector
Machines”, Department of Computer Science Colorado State

Universityl’ Jason Weston NEC Labs America Princeton, NJ 08540
USAZ

15/10/20194 6:33 =Ll
[14] Hadley Wickham, Rice University “ R programming language”

http://journal.r-project.org , http: //www . jstatsoft.org ,
http: //www .jstatsoft.org /v22

[15] Dataset

https://archive.ics.uci.edu/ml/datasets/Diabetic+Retinopathy+Debrec

en+Data+Set

[16] Python

62


http://www.jstatsoft.org/
http://journal.r-project.org/
http://www.jstatsoft.org/v22
https://archive.ics.uci.edu/ml/datasets/Diabetic+Retinopathy+Debrecen+Data+Set
https://archive.ics.uci.edu/ml/datasets/Diabetic+Retinopathy+Debrecen+Data+Set

https: //www.barmaje.com/topics/7

63



