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E 12 tolE #EXE Yehja

=]

27 A9 O AHS RoFE.

<#% 1>

No-DR (0) 1805 1017

Mild (1) 370 269
Moderate (2) 999 343
Severe (3) 193 74
Proliferative DR (4) 295 35
Total 3662 1738
<E 2>

No DR No spots.

Mild DR Only microancurysms (MA).
Moderate DR There is more to MA but not as severe as DR

One or more of the following:

In each of the four quadrants, there is more than
20 intraretinal haemorrhage (HM);

2+ quadrants have evident venous beading:

1+ quadrant has prominent intraretinal MA
anomalies but no indications of proliferative DR.
Neovascularization, pre-retinal HM,

Severe DR

Proliferative DR or a combination of the two.
B oo AE IR B F A AL ne Rk, shbs IR BRe A @Rl 0F BRoln e shy
T ol BRolrh. ozl £ A 1+ FYUA 12 FHI 02 028 HFHOl IR s % IR 9o ¥
R,
s 29 o)X B/ EFA APT0S-2019v TR HAEE 93 247 90:109] HE&E THEEHATE. Ak
H QNzE mdo o]y deugE HZE37] 98] Messidor-28H= £ g2 dlolEjAlo] U Fals EFo AL
|HAT. FH L HEEE f3) o] dolE Al 80:209] HEE T,

b

o] FaS uw|x|7| wjiol] olnx] HolE < A=
o|25 Fo|7] &l 7FAIe BE WHS AE5hY
Walal, oJ7]A oluAE THE A e b AFEEHE
] RS /R 8ITh. CLAHE o] Ao L5 & A&

B oulg o] A do] wE olulx] HAxlze THL BRI
14 Foaieh W wge] ANdel uhe Ao

oA E EHFIY. £l #74% Ben Grahamo]@}ir

oE. i

aL,

St EE Aoy, SYe F CLAES 4 &38ke] ojm]x
24 CLAHEZE ol 4o A 13h4] 9 mol 28 /MAeh] ¢ms dt,

T 5e 2 o o HAAdd we Aol adE vehdls Edoltt.

= 52 #FHxsd, 5709 F#2=(Class 0 ~ Class 4)o thdk 5709 ojm| x| 7} dvt. R WA d&
v X (Normal )& YEIaL, F HA €2 S8 H ¥ °]v] A (Ben Graham)E& YENW, wlx= 42 djH]
A (CLAHE) & HERT).

odg o] AAdo] wEw 3| ~E 13 53 (Histogram Equalization; HE)E &3 olw]x| div|e} mel A3t
b 3AE k. 2 Fls, X-ray, Satellite, Thermal photos®} Z& 33t %y #Adg Az FAbd ALE
k. DR 9739 div)7r W] wiiel 97 oib] ZstE o] &3 4 9l

2 o] AAjod mEw CLAHEZF 43X HE F3As ARtk MeA s ~ETs 53 (Adaptive
Histogram Equalization; AHE)®] W3 o]}, &y o|u|x]7} AR ddst FdA AHEE o2& H s
SE3th. CLAHEE SZo] Aty ololA FAE FHETE. 83 Ags 55 Z93%.

oty AAloo A= 29] ZE HE S 8x89 BfY A7|E AME Y. E & 18 A Ben graham® FI
S35 oln 7} ©d MEEA 2ol AAL JrtE Aojtk. CLAHEE BGR GAolA] #ssiozw
gd Aol 39 AEER HAEY &= 5o E=AE EFHE ovXo d&] CLAHEE F33ct. = 55

N
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L

.

Fal

Dropout
Loss Function
Optimizer
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<3t 4>

conv2d (Conv2D) {(None, 220, 220, 16) 1216
batch_normalization{ BatchNol ) {None. 220, 220. 16) 64
activation (Activation) (None, 220, 220. 16) {]
max_pooling2d (MaxPooling212) {(None, 110, 110, 16) (]
conv2d_1 (Conv2D) (Nomne, 108, 108, 32) 4640
batch_normalization {BatchNo2) {(None. 108, 108, 32) 128
activation_1 (Activation) {Mone, 108, 108, 32) 0
max_pooling2d_1 (MaxPooling2D) (None, 54, 54, 32) 0
conv2d_2 (ConvZD) (Nane, 52, 52, 64} 18496
batch_normalization (BatchNo3) (None, 52, 52, 64) 256
activation_2 ( Activation) (None, 52, 52, 64) 0
max_pooling2d_2 (MaxPooling2D) (None, 26, 26, 64) 0
flatten (Flatten) {None, 43264) 0
dense (Densc) {None, 1024) 44303360
batch_normalization ( BatchNod ) {Nane, 1024) 4096
activation_3 (Activation) {Nane, 1024) 0
dropout {Dropout) {None, 1024) 0
dense_1 (Dense) (None, 512) S24800
batch_normalization (BatchNoS) (None, 512) 2048
activation_4 (Activation) (None, 512) 0
dropout_1 (Dropout) (None, 512) 0
Feature_Extractor (Dense) (None, 256) 131328

oleld FFE 54 IR wAe B A
Laver; CL)SIE W12 itstst Adh E9 AFol Amsirh, WA Firshs AS 999 F4L oA 2 27
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£3te] 256709 W

o e] Aalde] mE Solgt A (SWDE ©]&3 54 Has 1uE FEd ¥
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o] grol Ham Wtz 84k 091 thZA AFolvh. ¥l g hZHH 820 FE WY DI =9sh prh. Y
9ol &9t Y =9 o wi g £5 UEhdth D = A FFTsh phslA R A8 Teeldow mdw
% v

a2 Eo], a, s, b7} 3 BHolgtn &=, 2W ARAEL] FANL TS Zo] e = gl
- (a1 ax] [s1 Ol b2

5 e as] |0 s2f b3 bs

. [a1s1 axso | [b1 b2

- (a3s1 assa | (b3 bs

. [a151b) + assaby  ays1bs + arsaby
|a3s1b) + agsaby  azs by + agsrby

=5 [Z;] [br  b2] 45 [Z’i] [bs b4
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whebA ASBei The3 ol LER 4 glrk:

- By -
‘ [ | A 0 U — B .
Al A2 S Ap 0 52 0 3
‘ ’ | | | Sm v
= B" —

I I
=s|Al|[- Bl =]+s|Al|[- B2 -]
|
|
+ et Sm | Am [— Bn —]
|

SDE So) ghol AYE Furk E 82T Adstel DB A a9 TAAZ WBT & Utk

2 g o] Arjde] wEW, v 2d sty 24 i oR QI FH AZF & Fol7] Sl J~EH
714 8t (Extreme Learning Machine; ELM)S Al¢Hstt}, ELNS = AlZ, dd 24 A, 9 AlFol U=
XY We=EA HA FH 2/FE 94T 4 vk, ELM AA7} tdsta gHE2Ql v 24 o] Ha s
2 7] wWite] W Z2A|xvh SAETh. Alekehis ELM Rde = 8o =AISTE. 100709 ¥ w==, 50071
o &Y ==, /e Y =EE 7ML glow, ozl B/ A 5 tAl e £ == Sl

DR @ AEe] X111} =xm.yan s meREARY) 2 gga & gva e 2A. XE 98 e
Wi Ve e btk 9 AEe b 2o 99 94 AAestel Yl & gtk

X(1,1) X(1,2) B X1, )
X(2,1) X2,2) e X(1m)
— X X(3.2 “sm X
X(n_m) = (3,1) 3,2) (1,m)

| X(n,1) X(n,2) e X(n,m)

YL Yy et .“(1.n-|

Y1y Xeyn ¢ Mg
Yiur) = ¥ My = ML)

| Y(n.1)  Y(n,2) ot Nr)
A7 Iz’ = o/, §4 5 a, =5 & o), b 2 3o A n =100 2 n #> FH %
H2E dlolelle] Arlel wek WARL ox Fehs RH A9t = 101 O Fehs BRI A%t =5
olth. & T A ZEA W, N) 2 whelolz B(LN) o] ek AAEM N& &Y wre) Foln,
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W(lL.1) W(1.,2) e W(IL.N)

w21 w(2,2) w4 W(1.N)
W(m,N) = | WE.D w(3,2) W(1.N)
Wim, 1) W(m,2) Wim,N)
B(1,N) = [ba.1y b2 ba.n)]
o714, m& £Ae Fola N2 24 wxo] Foltd, B oubgo] 9 N ghe 5000 dvk. 2¥ vg 24 AF
o Fele AN,
HiaN) = G(X(n.m) - Wim.N) + B(I.N)

o714 G(x)= 23k deolnh. ¥ Bl ReLu &3} dh7h ARE-H 21Tt

ha.y hazy -+ haw
hay he2z -+ hanwn
Hn N)= |hcy ha2z -+ haw
h(n.l) h(n.Z) e h(n.N)

nlx]uko 2 | Moore-Penrose pseudo &S Al&3le] &3 AF 7FSA (N t)E A
_ gt
Bw.) = H(_.\",,, - Tnny

AA71A4, T& & HolH

7] &arglEe o]y 3k

Algorithm Extreme Learning Machine

1) Randomly generates the input weight W, v, and bias
B ) matrix.

2) Determine the output H|,, y, of the hidden layer.
H(n_.‘\’) — G(Xm,m) . W{m..\’l + B( I.NB)

3) Determine the output weight matrix Sy ;)
BN = H{T\’.nl * Tinn)

4) Make prediction using By 1)

H A shEsle] TA8A, AZE ] ?—**ﬁ*
goz vdd 5 vt

BU/Es o] FAss B AXES
AE So], AAdE AHE Fx L THeLE, 4B S, T2

MM, ZEZ2, ALU(arithmetic logic unit), TAE A& ii/ﬂ]/ﬂ(dlgltal signal processor), w}o]a =7

3+E, FPGA(field programmable gate array), PLU(programmable logic unit), w}o]aZZZA|A,

AYFn ST & ¢

(instruction)&
HIFEE ol&3lo] 384 4 U,

o axESo] GEAolAS FAT F Avk.  wF, A FAE LxEsdole] Aol Sl

"2, A, 2%, AP % 443

i
=
avE AsE 94w, A %

(processing element) Z/TEE ¢ £33 Ay 245 ¥3d & J2 2
= A Me] ZRAM Es sl

§ )

(parallel processor)9} 2, & A2 4 (processing configuration

T uieﬂ
A TE olwgh FAep Fol, sl ol4fe] ®E HFE L= 55 5”
Al FA= 9 AAS) H 7] &G AA Aol FREHE sk o
T 3 tol8 &
= nh. olslel MelE fletel, A A STk olgu: Aow
9 A 25 A A ax
S, dE =ol, Ag A
Foonh m@, wWd zZea

o>‘ ul

o E 2r
Tz 2 e ZEEZ#HE ¥os

O
g
H
N
off
ol
O

A ES o= HFH T2 0¥ (computer program), FE(code), W (instruction), =& olE 5 3k} o439

_14_



[0119]

[0120]

[0121]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

SIHS31 10-2023-0156598

Z2FE XY 4 Jon, dite "R FASES AP AAE FHNAY SHAHLRE X AFHe=
(collectively) gl HAAE WHL 4= gl AZEQO B/EE dolHE, g X oste =AY
A Fxo WE = dlolHE A3 g , T2 8.4 (component Az, 7

K
o,
N
o
p‘L
2

Q|
an)
o
ofh

o
N
b

(6}
2] (virtual equipment), ZAFE A3 ujx =
2 AZ43" AFE A2y Ao BEaEola, EAR whyo
B sk o] HAFH 5 7t 7

A8} (embody) 2 5 U, TE o= YEA
s

A AX
AZEAY Adgd 5 Yy, AZEo] 9 fo]

4 @ 93y Fuz 7S AR @
% ks oAl 7158 4 Q. 7] AFE 25 ks A =209 9y, dold %, dolg P2
& WEow mt xfete] TPT 5 Ak A viAel ASHE 2o e A fsk] 513
A4 azEde] Gl BAH olg Fsd AY £E vt AFE B
- i

s

= sl g2z, 223 fgad 9 7] gHol=e e 27| uiA (magnetic media),

CD-ROM, DVD®} #2 37|15 vwiA(optical media), ZFEIE T X=A(floptical disk)$F 22 A7|-3F wiA
(magneto-optical media), ¥ F(ROM), RAD, ZWA #WEg 53 22 2239 HHS A4t Fdste
o

= 593 A ool 47 EgEY.  E2ad 3ol ool Auded o8 wEelaE A% g
Aol mEww ohel cdEsed S olgdA AFHA NN AP £ Yt mF do] ;=g
T3,

olgat ol AAEe]l % WHH A el o8 APHot, A lERol A Bdel A4S 7
A Awhd ool AAETE G £9 R oAgel sbsdth.  oF Bol, 49d s1&Eel 4¥d W
BE EAR FRSAG, B/EE AYE ALY, PR, 3, A2 B FHaLE] 4dE Pyn e 3
O A% wt 2FSAY, B e Bt FEE ool hANAY JasvE 24F Ant 9y
4 5 .
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