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1 Medical images

2 Caption

8 Machine Learning (ML)

4 Deep Learning (DL)

5 Encryption-Decryption

6 Generative Adversarial Networks (GANSs)
7 Reinforcement Learning (RL)
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! Global-Local Visual Extractor (GLVE)
2 Cross Encoder-Decoder Transformer (CEDT)
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! Self-Adaptive Parameter Control-Based Differential Evolution (SAPCDE)
2 Long Short-Term Memory (LSTM)
3 Conventional Neural Network (CNN)
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! Gated Recurrent Unit (GRU)
2 Information Calibrated Transformer (ICT)
3 Precursor-information Enhancement Module (PEM)



22 ' international Conference on
if ”\\ Information Technology,

N

%

Computer and Telecommunication

Event Place: Thilisi,Georgia

ALl s e

> | O e g gmols WD 559

el st a0 § o

22th International Conference on Information Technology,Computer and Telecommunication YRGS

WP T olesiiad TF

U5

95

&

Seo Slgiad Fy5 ool acgeme (glp

il

5 s bl b eolgriny Jow
b Camdg boanlie o ol

el 5o

Wz (Shp ppal deod Joe S
o sl Ll 4 0L Beee 2

o

Pavlopoulos
et al (2019)

2o IS W e ol il

FE8 SIS ookt (s,

Ao g e ()T e, ASD Sy

oAl Sl slnl Baa b (Sbp | 4ol polas 6l |y @lagee s | slagh)lS s s sl b wax | Singh et al
robai 5 b ol Moz b bsie | S sbul al slaJas 4 cud | st aSed plar ol o | (20222)
sl (S |l o Cowd atd iy g0 Sles 4y g RO PRV
e g 0 Sudgame lad 0y, | edls dsgemme 93 59, 20 @S | AT 00 Sl waz ooz e S .
Al ol pgal o (T sle (S | 1) addllas By Jle 3 Shee Jlne | Gom LiS5e NS5, LS e??l“(/gg(z)\zl)
0l s S e

Sype a ) @l dszee paril Jae
Sl LT aSo) asile waisS o @ill g0
oo b el 0 M ol gl &

ools aegame (59 2 ol Joo
S byl oyse U L) ansl
@ S Sy o Skee 5 285

sbml @ly L g sla,
Tl & e peal Gmsin

a_x;;le);'c;..,\ () ool 00,5 sty

o3zl )l 4y as ol a8 5 5 4 o

A dndB LSGl andl pgaal sls o

a8 8 18 eolawl 590

Sl Y 45 o)l 097y (58bj )lge Ll | ygilayghudls p el BE @l | s ly VN dreler sre |
Sl sl lie by e sl s | e oSy e aSzs | SO0
Ole bolor ol lo @ lon LS50y 3550, ygileysinsls (V)
23 8Ll (Sl sleShy Gy sly Vebli
wlp e he W NS5,
‘el e,
I oszse psal s I S5 | EDC- o5 ool (i 028 b | TS (Kb s e aSd S
Sl Ty JUS 50 gl ;0 35250 Ll | (Shy jge yob 4 wlpe Net | ool oz slrs, (DCNetb
Sl Dlxpdss oloml e 30 S | |y (Kb oy sl sl (sl | oao bjgel Gy 5l Juo 4o DCNet .
Gl & Ll ol b S e S gl el | VGG16 aiile Gy yne ngg;(t))al
Slyme Slress o Sl Slrsy DenseNet201 , ResNet152V2
obas 8 sl Ol cnl il g a3 (oo JS5 )
) 392y (Sbp
g IS Gle deree ey | o) 2 | 0P Slerie addllae ol | b kS (Sip pealie 1 eslinud
2005 o ilo | 2lis)) (S5 g 0l ageme | el sy slo s b Gillas nsla | Tumuramye
L s il @l g eS| sliin Wiz slegmsn) sbul sl (2023)
el ools i 1) adbanugs 0 Sy, el 085
5 ) et 2 )glius iz o979 b | EfficientNet- Jae | g Olyie 50 Gaas 5550k 0,8
Soz Sl sl pglas jo cds | o cpye Transformer | s 138 w0560 Jo s CXR
ol Wb olas Sazs o 5 Sl | BLEU 0.515 5Ll b1y o,Skee | siodsdbigel G 5l Joe 58 ensl Xue and
ol | slos oy, gl 5l i a5 sl las | CheXNet 4 EfficientNet ., Huang
sl oo Joe nl o i |l Gla Sy eanSEl Sl (e (2019)

! Global-Local Visual Extractor (GLVE)

2 Cross Encoder-Decoder Transformer (CEDT)




22 ™ yoternational Conference on

- i el st a0 § o
f@ Information Technology,
NG

Event Place: Thilisi,Georgia

Computer and Telecommunication

22th International Conference on Information Technology,Computer and Telecommunication YRGS
TR R S — X VR
ol bl ) &

sl wiz (5,8 )3 9 wS G ISL,
8l |y oad s i Olpe Sy
Ry
O iy oo gy St 90 5l sy ol |5kl caS 5 o Joe Gialesl sk o | 4t 3850, sliShe, sz lr
ke 5 ost 5 ol Sl | sl s Gl Sl s ssbest | oy S o 5 e (e
A el @5l 5 el dgase | il Blgie el GBIl | 0 psal & olsie bl sle V!
> iy Gl A ol | o s o | 5 aline 4iang b Sl en 5,555 | yang etal
S Al (¥ ol s Tgima | e Cann e B0 g (St | 5 0 1) Gy Sz oimes | (2021)
o ol Joe Sazg oad 5,5 5 65, LSTM-AS 255
2 b psb 4 Bl (oo (S g 03
28 pleal (S sl (155 oy wnl

G b9
Obws S Sl gl adlare slo 6l (LS dnwgs waljg); Joo I Jlis 4 jol> amghy aSul 4 4z g3 b Gaios San L
ol oS (miren 9 oo (sanall (JLaXST Blisind abo ;5 el dibaie (og Sl pe 5l g0 (659 0500 5 Ll Sz 5
6251055 a5 slaoals yslaie (l (sl 955 o0 sunail €S GriziP09,S )3 3l 950 slaosls (gl ,S (SisSz i
Jedo (L5 o 4 008 oo @o0])8 5udnd cegtie (5N (g Sl 5 ol oayay susile sladis Slulid 4 o a5 sl onlls
e be pol Gaiodd ln (&S GBS by,
o Sl 5l Sse 559 0 9 Lol Sz yo Gliws S DUl ol adlate sl Al (oLaS dnngs p o Jalge plulis
Sl gl ddlaze glo il Lad dnwgs salsg, Jow il o)l )0 (aasie allails 5 15 slaolSays jlooliul pg3) .Y
adlate cogr Slpe Sl S50 55 050 5 bl S o Qs S

Ol Juo 21521 by

S5 |y s 650k oSS 5 (GANS) wge ol ladSs o5 08 (o (b 92 (5 loxe gl (x5
S g S o adg 8 (Siipn sl (sl e o] 40 a5 el oaisS LS S0 5 Wae o Jols GAN (g Lene S
odd ddgi (S g p ) CBY 5 CetS Sgr Wi (SHlere (pl Bus aiS o b))y 0ot adgi sl gy CudS suS
o

coaS S Ky g ge Sy el o LS5 Lol 532 5 51 GAN (5 loase

Ago (T
58 650 Sl oslial L1y 0T S (oo ool |y abgiyo (slo aging 5 905 (o0 53955 Ol |y (S gl Sy g
gale (b poal 442 L) pmging O @i 45 Cool oal dge Bam oS o0 3l 00l

! Gated Recurrent Unit (GRU)



22 ™ yoternational Conference on

f® Information Technology,
NG

Computer and Telecommunication

el st a0 § o

Event Place: Thilisi,Georgia

[ www.itcteont it )
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

ol | O ke g guanls M (5530 B

o Jas Ubizel gl 3 )il 585 (5 5ol w55 S a5 REINFORCE 2y 50 51 oslicil b ol oo |, lge a5
Gl g 85 5 CaiS el a5 Sl oays Gl Al 5,50 (20l (il ST 4y (sl e ols (A550] sl W
R e

L3 (Lol S a8 e elil Wge aSit glaytally Slo, 5oy 4 lp e b3 0LolS s, 5| REINFORCE (o2, 6501
ookl b e oSl (slo el 093 (oo drlne (bl JUiSs 5 00d agh Glgie (5155 Jlazal o palol s 4 ot
g (o0 59y 4 AT 3590 SBlsl paile; Slax @ sl (Bolas Lol o9

ol ) b 4 (oo bad (Lol F 5 ool b Wge St sl el Sl 595 4 Joesd
V6 J(0) = E[Xt VO log P(Ct| 1) * R(t)] m

Y

Sl g3l 35 S el om0

oiloy 3Slas a1y T gusles o a5 ol (Gan) jlanil 8,50 (5lob- J(0)

Gl B 4 s Lol 3- VO

Cool T Sl al> o 50 00l alw] (lgze- Ct

Sl (699)9 (Sbi rgal (oo

ool | (6395 ygai & 4295 L Ct olgie sl Jlx=k- P(CL| )

sl ot agi lgte B8 g S gl o )kae a5 cenl T Slej al> e o 3lol- R(E)

oad agi lyie SY Jloxol S oo dnlue ATl 550 ool 4 azgi 1) Wge St slayiell GbolE 358 Joeyd
S e ooliial (R() oloj al> e y2 50 3loly JuKews ;o o ,5(log P(Ct| 1))

a1, (J(0)) el 5,90 3lol « 0, Sluyjg,a b aS 395 o ool (so9n0 (Bolai e 5l dozel )b Sl yse,4 sl
coiley o STas

| Py Sy ,\J}a G)Lu.a

sl She 85 ¢l Jate MWalS” Y s 5l eolazal b 1y o los oo el (Si5n el Wae aSS (69959 1539,9 4Y
0,5 A% Al 4 pgad

SlaaSed wile (b iledoe loa 5l wlgioe Was 53955 ngad S Sy Biln om0k wilede sleay
Iy o 6o pgi ) e shd onds adgy SlalS ol allss jo o 4elS w Gim bla 40 ) oS solail jgile sl 5
S (e ol

OB3ls 95 2 1y Jloiod @5 o Sloj alpe 10 )0 05 oo g AlS w aalS ) o ging Jse (o295 A iozg s 4Y
S e adgi e SlelS

S S (o
00ls degaze ) ol (aBly oal o0ls ylaie LT a5 AiS o cpts S o Dbl ) 0ol Sl Glo i) Sk S
o 12l (CNN) 1y 506il5 s aSs S asile csan aids Jow G 5l ooliiwl b joled .age Lawgs o adgi b ()90l

oo o a3l Wae as 1) (68,95 3L oo adgi (Slo g ) CodnS See (Sl 08



22 ' international Conference on
\ Information Technology,

4/-‘\
i@ Computer and Telecommunication
N\

el st a0 § o

Event Place: Thilisi,Georgia

[ www.itcteont it )
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

ol | O ke g guanls M (5530 B

oliil (S 5Ll sl 330 SR misi sy Sl Sl Voo aSed 90T (sl (a9 (55T oly Sl goleiiin (B9 0
el e Sy 5 1y SLeladl a5 1.8 o ol ole Sy )] 55 45 ol _oiable 6,550k 31wl Sy sB (650 S5 oo
il pSlas a1y alely JUKw b ans
Sy ol Sblg Jds 4 CNNLcwl sus g5l soly CNIN G 5l soliiwl b (solpidan (g, 50 0disS SLKa5 a5
gl (g0 o3liiul polal (saiy aleb S5 gy 00,08 b 4 (olab g Joxe o
Sy plgear Wi oo plgie o ol oad 0 g Sl Guging eanS UK A 6955 i6vy 4 )
S oo Bilon 1 b Gialed (nl 6955 Y 058 00ls (Raled 48 Sy ol (53550, syl by delS slacssLulx
I e (63959 S Gmgin 3l @l g e s (S gl 3 2l le 4V 1Al e Y Y
o $99)5 SBGmgin) (59, 45 Wload JSad (Ngd oo Sl dad lyie @y (izeen) Sl oz ey ()l
S oo S ) 599)9 cilie sl (Shg LS e S e 0 1) Sy SALE g Ngd e
A dpsle ol b (g le 488 B xigd (oo (Byma ples] BSla sl 4V (G sla Y jlan spleol Y Y
S o Lais |y S 5 ey I e 3 5 480 e pidlS |y La g ol pliol
Y ol 0sd oo 448 Jaie DlS le 4Y 4 5 oals s pleol o Y STas 29,5 faie Y5 s 4Y
AV s sl (Fhg o Jpn Joaie SlS sl Y S o Juate s Y ) (L3 Y (sl (558 ples o
s gy aib ;S 2l RS e
sl Su Ggp98 ol el oad S5 adgeSn gile JUb @l b sjiie gy Sl (2 e s aY ierg s 4 D
sl o ol Gl g ol b oadly Jlaiol sazms L a5 a5 o oy Loz
Cdlogd (o 0ols Gajsal (LalS 53 sl atte 5 sl 95] lie Db i S 5l eolitl L satiS S8 4
y ond 0l b (adly) (e bl Slacnz g oaddngin Joixl slajliel o Sl syl ablite 59,5
ey JBla 4 Sl nl B sd (oo 595 4 )% seb 4 oaamd (anseas sle el WS oo 5 S0l



22 ™ yoternational Conference on

- i el st a0 § o
i® Information Technology,
\ J

Computer and Telecommunication JEEEUEEA LB

Sl 7 | 9l e g iguald NN 5915 (@

Qutput layer

22th International Conference on Information Technology,Computer and Telecommunication YRGS
TR R S — X VR
Input map Weight  Convolutional map Mapooling map
kernel
:H:__ VVVVV i . IHI
I 11
Network module
........................ T
] Fully connected layer

OO0O0000 =

Template retinal
fundus image

Moddeimput  Moduleoutput

oS S (g jlame ) JSUB

G253l (SGD) (Bolas (bol 3 g Seiss b Loplal,S el 3l ool L o tal )y 5,50 Sy b oaisS SSis 4
SCONN (s loxs w5 (oo Jos a5 o yaie j (53, 45 095 o0 Jlael 0¥ o glyie @ il Jbb &b cnl 05 00 00l
4 8955 nipa 45 Gloj b gyl cnl el osd S5 ez slo ¥ ol Jlis 4 s CONV-RELU &Y wir 5l oS5
sy olsiee Average Pooling asle abisee slaay 5l wnlp ool Jsb ;0 0sd oo )L, Wb (2alS olysds o5l
20,5 ool (S5 sloasdl jl iy (5,1 paigas

v slo Sy T Y cplasl cuw aib it sla aws Sliloel wly o a5 cul (29,5 g9l aSd old aY
A e g i i S Ll bl g 008 o 1) (LB sl Y Lags ond gl Sl YU

5 el Sdo Bras 5 S5 oSt (sl o5 4 9,5, (2l ol )15 MAXpOOIing Y o 51 L5 (sglsils Y S,
aile i gl ymel mrez Slikos 51 L8 (5355 slaosls 11, (s oz slalShs Wl e sz (oI5l slaaY oS 5
A5 o DA ol (60 pdiged G yb 5l T, S ledl Maxpooling

ol X glsie 1) o daale oSy 408 b (59955 poa o & 4255 b oo S0 50 |y pdolgils Y G o3k, L
JUS saxms (yLis € g SlSe Counbye oaims lis | g1 45 ol> wad oo ool las X[i, J, €] g0 4 X [0 jaic o .gun0
ol Gas b

ool Y o)les saims las | o jo a5 wei oools L WIT L aST 1 ls aie b o 2Ll 51 (6l degomme gl gils a0Y
ol 09 oo 00l (las YT L a5 aiS ads (Shs 4t S b oy (oo o8 58 2959 b 2 o S (oo Jlael X (5095 4,
25 ok 5 Syge @ 0l oo ) Slkee

A1 o lad 1) igdgils wlles s o1 50 aSY[I] = WII] * X



22 ' international Conference on
Information Technology,
Computer and Telecommunication

el st a0 § o

Event Place: Thilisi,Georgia

[ www.itcteont it )
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

e | Ol pldn g yiguanls AN 5390

o ReLU g5 o ool Hee il ReLU &b oyse cpl jo a5 g5l JLd al 3i,b 5l p2eeilS Yl (2o e

D9 (0 hayal 5 Dyg0

ReLU(x) = max(0, x) )

Lay ol Maxpooling s,s ;s .35 0 Oly gam Y @ odal Caws 4 (S asis RELU g5l Jb Jles! 51
pool &;luil L Maxpooling Jse,s aes o (alS |, S asii lad slal POOIING dilais jo 0 laie ,iSTas lsl
2098 00ld ialed pj &0 4 Y Stides 4 2%2 .

MaxPooling(X) = max_pool(X, pool_size=(2, 2), strides=(2, 2)) )

) S oz SlaShs 5 955 sn a5 lo (L3 oY Glaizs,> 9y 2 4 8 5 9550 LS Y aiz sl sl 0l
Iy oads com i Olilinl 29,5 Y (ol ;o .l Caws 4y a5 550 03Il B oo oo oS 1) Hlad slal 5 wiS o gl el
L IS Ol e 00iS (i A5 (5 ona (o2, S om Suls SIS S y9e LIS Lo oud 48,5 L s Cilisee anws g5 sl
Iy 29,5 ol (OIS Syl ay o0 4t gel (sla (S oo Joies led Jeaio SLlS Y .canl (oS 52 (sl YLz

3,591 Cawds g, 5l ooliiwl b )lgs =

output = fully_connected(input, num_classes) ()

03 o ylid o dids IS o 1) Gilize sla LIS slaws NUM_Classes b

el saal (5 lane >, ol 4y pl5 slocal, aslsl o

oold degazme ;0 pglas olul 4 (689,9 4Y dlul 0,8 o1y 0ad (B3l i 5l ssbas CNIN (69,5 0¥ :635,5 4Y (V)
5 TESNBL yo s (53559 psla 3 o Sy glyicinl Jstes GEI5 slo &Y 305 sl Y (V) o)y (S
o isibe Jbd &b (7)ol onds LSCas (p29leilS Y cpais 5l oailendl Sols ;o a5 568 oo oolaziul suiledl sloSsh
oads oolizul RELU (g5les Jlad o 5l 058 o Jloel a8t 4y a3 18 bymo sl (s5ke Jld ol G op9)55lS Y jo
Cn 50 g ragdgils slaaY jlossleansas Sy loatis jl s s paiges sl POOIING slaay POOIING slaasy (F) ool
Iy lade yiSTas a5 ol gl gz SeiST S5 a5 10,5 eslizwlMax pooling ;i .aiss co oolitwl poe Sledbl La> Jb>
Ll 5l 0aisS” S S 4 sl 2l 50 (ot G oailadly (SlaS ol sowilegdly lacS'sly (0) S o Dbl oty Sy o
B A nl 95 (o e G JLail Su Bk 5l 0np9 b Y AT (e g e (IS Y aiiz sl
5 0elplS Y 5l ey s aite SlS soay¥ (B) aws 2l 1) (Lsl,S USie 5 3590k 1 ouilo Bl (slacadlss b 35lo e
0y a0 gl sla (Shp bo &Y ol g g Lol (6395 slas sauailo sl e SIS slaasY poOIiNg
Jibd i Se ez Y o (s aY) sl Jlb 2l (V) S oo i e o (O (sl s i 20, Wl
1y o813 o oz 5 00 (i Gy 1 ez e D65 1088 5 108 b (M) 05 oo Jlosl sz i gl (s5Le
el Joe 509y yign Al yie 4 loss 599 Ol 20,5 oolawl san dads (gl U Sl loss &b 5laS o 505 o3l

Olies 9 995 o0 drloes ui..il.q)'i P ui,)'yf\ sleosls sy |OSS)L>$,4 bl oaid (i3l i Sl sﬁ)'yfl sleoslyyg, » Joe 51



22 ' international Conference on
\ Information Technology,

4/-‘\
i@ Computer and Telecommunication
N\

el st a0 § o

Event Place: Thilisi,Georgia

[ www.itcteont it )
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

ol | O ke g guanls M (5530 B

51059 el ol a8 sl lagys9 2ol 3yl 5110SS Jlaie rals Lol Bus cac sloaSis jo aas o lis 1) Joe sl
reed Gl alo 0,8 e plodl sludig &6 sk

X.(639,9 8!y onids (aseis a4l bawgs ool adgi odd g Giew Jlei! jlaiel lgie a4 D(x)

Olsie S oaims i - YTy (aly laie Sy owies (L) YT 0 a5 Xis09y5 slp il i enz iy Olgie 4 Y
taling 4 oaisS S8 w)j.a-‘ Sy e éll; el 00l g8

L(x:y)y=(ylog(D(x))+(»—y)log(r—D(x))) ®

oz 00d 0l laraging Oy 4 YFD) (gadly Slamsing Syl (St 99 2 Slp |y 00tiS S L 0 &6
Jolas a1, Glals cpl (Jgy Lol S 5l eolaiwl b oaias (awseis gbo ial)ly Sloy 5o, a0 b oS conl (pl Ban . Sl g oS o

0,5 dlze 55 Gygo 0 Gle ooy Lol )y Gl 59, 40 sl Gl el
VOD L(xy)y=—(y/D(x)~(\—y)/(\—D(x))) Vf(x) )

X 5359 39 ke Jud &b Ll 5. = V() el OD oS ples sla il 4 4255 b obol,S (Vo) - VOD Las' 1>
Joe gl ;5o Sl 555 4 sl SGD (sl atge oeps81 51 CNIN (o550l (sl 2g5le g 0,650 (1) e
So ol g g B3l Ghigel Jsb o iy 4z b Jae &5 WS oo el 6250k 55 S0k £ (V1) eolizd
9 el ol a9 hae (sl a5 Cel o ol 18

oS o 310 3 31 sl 08 oo (55l ez Ll dbgrye sl g ol e 4 ) (S gl 5l gl 00ls acgecne
(higel 0 8kae 05 § S I el sl Gl g esile Jloyi wojlail i wiilo

Ry 310y G
e s Coli olal 4 1) pyglas ojlail e ols 2316iSG 5l liadsl (sl toslasl sy -
e et S5 3050 W 20 5 N il sl (0 S005 (Db 090 sla By Sl eslatul L) gl 8 ojlail -

resized_image = cv2.resize(image, (w, h), interpolation=cv2.INTER_LINEAR) )

6 Joo b LT b oS o gibedlo g [V o] Yoano o8 jie o5gumme o i 1) pygbas JouSey polio sisibo Jboys -
s 2alS 1) bt sla ulie 4 bgs e Bl 5 05 5L alisee
g A bl (61 YOO ¢ Jloo (lgic ) 0uiS oo pnnddl o 2STam 1) JouSey e po -

normalized_image = image / 255.0 )

4 il .613}5.{! S ools g6 5 o3lwl egias (il gl by ool il alises slo SaSS bl pl38l enls -
sl ansla B geis b adl S8 ols dcgemme a5 Conl dude Sloj ohg



L2 SI—— mllal st gl i Cpu03 g Gt
Information Technology,

Computer and Telecommunication

B
1{0.\5} Event Place: Thilisi,Georgia

[ www.itcteont .ir J b
B 22 reraionlConfeecean ot eshologyComputerand Telesommunicaion.

TR EVSUCRSTE P X e

5 Ol 2 (Al Ay Aiugs (i3 5l aile (Ko mslar sl ools @l sbe S5 S e ST -
s o0, adlal

omgin) O e

ooly J..\.oqajl,s‘_,’_ai@ a5 (oS oo o lelS L bs wlis 5l sl Allds 4y 1) cie 5o Gmgin) il S -
g

sue slo awlis (oS oo bl 5ls G e g 5l 0,8 4 pamie o ailis ples 5,90 gex b1y E5lg ol -
WS oo Jos oo sl Bum 9 53955 Glye 4 4T (eepd (o0 elaiSl (S5 pa ]y 38 4 yaie e

oS Ly Sy b Jobo Sy ragi; laalls (bjsel Jsb 5o Culi (g9, o5lil | pliebel (o1, Padding -
oS s

Jsb 0 5 aums 1,3 («<pad>» (L olgie ) (ol ailis SO L1y T el oo uns Jsbo 5l 58 olgze Jgb ST -
oS s 55 1y T e iy o e g 5151 3,50

padded_caption = caption[:max_length] + ["] * (max_length - len(caption)) )

Lo adly

s Agrawal 5 (Y-Y1) ), Ken 3 Ayesha (Y- YY) o, Ken g AMmad) cVlis 3 soloin b, sl CONFUSION ey ile
Gla JS8 & Sy g pae Y LS 5 g oo 418,5 La )3 ey oS el glag 1 ) IS (6l (Y419) S
ol e O Y

(Y+YY) o), %00 g Ahmad allic ¥ Jsi Gl g, VS



2w It Conlterce on mllal st gl i Cpu03 g Gt
\ Information Technology,
v Computer and Telecommunication JEEEUEEA LB

[ www.itcteonf it J g
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T NPEVCTAC T P — | 24 g PV £

1 2
Target Class

2
Target Ciass

(T olytKen 5 Agrawal e 8 s (YY) lyl%ap 3 Ayesha allio F Jsci

il oo Ve B8 sl U5 &g K0 oYs LT golgiing 35, sl ROC lsged

Roc
1
—Gom 1
—r ]
03
08
o7
08
<
! 08,
3 /
g /
0 "/
0 s
/
02 4
o
%7 82 03 e4 95 w6 87 o8 05 1
False Postom Rats ST 0z 03 04 05 06 o7 05 05 1

False Postie Rate

(Y+¥F) o, 50 g Ahmad allie ¥ s ool g, # S
LQ"‘”"“W ) -



22 ' international Conference on
7 ”\\ Information Technology,
i g/ Computer and Telecommunication

%

el st a0 § o

Event Place: Thilisi,Georgia

22th International Conference on Information Technology,Computer and Telecommunication YRGS

ALl o s Sl VT oleaiied 15
=
.
|
\
\
o8} /
//
‘ /
ot 4
\ /
06t /
3 i 74
3 0el 4
: i 4
i >04- /
\ 74
o3t V4
‘ /
p
|/
|

(Y19) ol )5en g Agrawal allie A Jsis

T
Faize Postae Rate

[
Falsa Postne Rate

(Y+¥Y) o), %02 g Ayesha allio A JSio

5 (YY) o, Ken g Ayesha (Y« YY) o, Kan g Amad o¥lie b solgiin is, 6lp A5 Slaglie 5l odel Coway s
el 00l 08,51 O B Y (sla Jgaz ,0 (Y1) ol 5 g Agrawal

ol P9y @S Y Jgu

MEAN K Yk vk ¥k
“[-Y¥O oLl gany S 95 SAYA <1 FF o[- 0¥ of-FY
ooy | SRR v | esvarey | eacvas | -rafrar
geaerny | el de v ] errvany | erey | e

bl gay O
SR YYY ol SIVEVAQQNS | +/AFBVVEY | -/AFYOAT | -/AFOYVE
SAFAYF) ol &5 SAFOFFAAD | +/AFAATYA | <AFAFSF | /AT
EYINN oo <IASY -/20F -1AfF <JAYA

-[AYABYY cds SADVAYASS | LJAYAYYRY | /AYAYFL | «/a-FVEY
ATV same Js5 SIVEYAQRNS | -/AFOVVEY | -/AFYOAF | -/AFOYVE
SAVY Y F oS5 s CAYVEEY. | LAFSYEND | <AAYOASY | -/AYFOVE
AV 55k SOVAARNOY | cAFVVEYA | /ANYFY | /3-AFAY
CAYEVEY

AUC CADFYYELY | +/A0VA-YH | -/A¥A8YVA | -/arRIaY
SAVOY R ols e JAY- .0 | /ROPAVEY | -RFOFE | /ATAAAR
YIOVTYYY Ll oles VISVOEY-YE | YVOYVEY | Y/FAY-FV | YYALFAY




22 ' international Conference on
Information Technology,
Computer and Telecommunication

rdlalf G 5 (g g ot

f

% J

Event Place: Thilisi,Georgia

22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

(VYT 500 g ANMad) dlie s ¥ Jguor

MEAN ky ky ky ke
S JFYYOFE olesl gans IS & JFYEYY - OF SYAUEVYEA | -/FeVARD [ e/favYYY
<1030+ AP olensl (gan LS ai3a ol SIEYAYAVEA SIEEEAOYY | -IFOAYYY [ -/pavATS
SIYAVOFY  folaal an (OIS anje olime oo Jboyg /Y- SOOVE SeYYEYss | ovyarsy [ ovveary
BINAREA Cl BN ARAZIN “IFVOYAYS < [OAYYYY AGAARY
- [FYYASE olaisl &5 .15 SIS -1V .15
- 10505 ods - [OFOYAQFY IS Tad S ERY/SL AR IRV /¥ 222
LAY Cos - IAD SINMAAMAR [ -/AVEVEE | - JAAAAAR
[OFYY Y saze Sl 3 - IOOVYYY - SEVOYATS | - /oAYYYY [ ofavyeA
<[PANN P F 6.5, )L:“ C[EYYYEVYY <IYYYYVYYY <IYYEY0 < [PYYERY
AW &5k SVYEYEYY SVSOVYEYY | -5V sEY | —Y/A-VEA
< /OAYAAY AUC - [OVAFAADY YA AR W2 22220 IVIN SV <
- [BANYY o5 e - [OVAYFAAS SIOYARSOY | -/50FF-A | -/0FYAVY
YY/YVVAA I,?\ QLQ)' YYIAOYA-FA YY/eY - fra Y¥/-0VYYY AAFARAARY

(YY) Son 5 Ayesha)allie gl F Jsos

MEAN k9 ky ky ke

SYOFAPY | oladl o IS Ep5 | IYYYEAFYY | c/NVAFYVY | o/F-VARD | </YEEESY
SYVEVYA o w2 Sl SYYAE- YA | /YAYVAFA | /EOAYYY | /YF..YY

ol san
SNOVYFA 50 ol o0 Jlo SAFEYLNE | N e£eAYE | YYANRY | cAYeeY
obal any S

S IVRYYAA ol SVEVERAAS | SAYABYVE | IDATYYY | < /FOYATS
SIMARY olazsl £ 5 [VAYAYAYA | -/AYYOYR¥ SIVO SN FY
< IVEOAYTY oo SIYVEYVOYA | JAMYOYAR | +/AYY-0 | /VYYYYY
SASYYYE s IAYD JIASSSSEY | JAYSYEE | /AFFEFE
CVYYYAA sazme Sly>l 8 SVEYEEAAS | <[AYAOYVE | [OAYYYY | - [SOYAYS
< IVAAVY¥ F oS5 bes SIVABVALYY | JARFOOVY | <V FYD | /VVYVYYV
SVFYOVY S5k SESEENIOF | AFLYYEYN | —SEY | o /\YAVS
- IYY0R05 AUC CVYYES XY | CIAVEL0-¥ | <[FEEEEY | IVAYEED
SVEAYY Ol ks CIVYVEYQSY | <IASOYAYY | </SOSELA | - IVEVEYY
VYYEas 1l oles FIEEFYVALY | F/EAYOVAS | YELYVYY | F/\AVELS




22 ' international Conference on
Information Technology,
Computer and Telecommunication

el st a0 § o

f

% J

%

Event Place: Thilisi,Georgia
[ www.itcteont it )
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

ol O ploke g iguals SN 5333 Vg

(Y4 oy o g Agrawal) ] allie ol & Jguer

MEAN ky ky ky k¥
LY f8AY ol (sam IS #5 - IY0 SAYAOVAQ | /YVOYS | -IYYESEY
SIYAVYY S 3 i e SFOYAVA | /YVPATAR | -/FFYD-Q | -/YYAAAF
ol
<VFYos 30 Oy o Jloj S\YA0FAAR | +/V-AFYYA | /AYVIYAE | o)) FARY
oLl oy S

< IYASYEY Gl SINYYYYYYY | JAAAAAAR | < /AYAYSA | +/FAYAVA
N/SEVZR solazsl g5 SYYENAYOO | +JAYAV-RY | </YEYABY | -/AYY.VY
NAZEAAI oo <V N4 VY < IVASO
< IASYYOA s JAYO SINMMAAAAR |+ YR-FAA | - /AFFEEE
< IYAPYSY RRCY @ly’ll,é VYYYYYYY < IAAAAAAR «IAYAYZA «[#AYAYA
SIAVAYY F oS5 ke SIVYEEY-0R | < /AAMAAAAY | </A-Q0YE -IA
[F00-VF S5k SVEEYYSOS | -IYYVOAAS | </SYAYEA | NV FAOF
SASYYE AUC SIVOYYSYEE | CASYYAAY | - VAS-SY | /A-AFYY
S IYAYYFE Oils b SIVOYRANYYS | JASND-YY | IYAYYEE | o/YVEA-Q
FloA T 12! ole; SIYSYEAYAZ | FIYVATEYA | YIORVEEY | F/Y-AVEY

by da 0,Skos j5y0 4y aaldl 1o 5 0k 0old b b)l slaaslis glgil laml o (gl 050 £dge 4y azgi b Juad cul 5o
AV C85 g 2oy Y S5 Como b golpinin () o 0l )0 oS 35 cp e Culed [0 puislo Ko allas ¥ U golpainy

| oy

G S Aol g S
gS.:S.&J:\i,_.Zg_iilgb‘;';ijﬁhg);oli)'laomlhadio&jy]My@&iﬂqﬁ@é%b&”&jﬁwhd@)d
o polas sl 3830 Gl msi ) bl Wee 4l Ban a8 s oS 5 (Sih polal 7,8 61 CNN 5y e oasS
0,855, cpl a5 aes co Hlis Baios pl S oo ob)l ] ead gl Gl g CodnS saiS SIS aSd oS Jl o el
e 4l @08 Sl eolainl b b cpl o S jeb a4y il S50 0ol adel o s Cono g CBS g 10 WilgS oo oS

S 0SS (S polal 250 le SaST Zd oy 4 plele 5 lse

2,5 sy Wl Ols5 (o 4570l 0929 oaiT ogilly ayllog 5l (S x50

b sylone ;5 Al Jold Wlgs (oo (al 08T oy 2 5 S0leid By L 5 S d5nte b g, 9,8ee (55l age
0dd oy slo ugin; B35 b e 50 5 ams el 1) lewle Sl il e a5 ail Li5ge] sl S5 L Kl
Az Sge b Laas |

Ol o ol Glo s p ) (Gakedgm § CudS obl slp el Sludl oL, Sladlas sloxl : 187 Slalllas 5 Sladl oL
\;,L-JUa.e...uS_xﬁ‘L"|)me55ﬁ}bu)l5;mt;_\.;;‘,L,o)'yQL.m;'c;.aliL;i.ZﬂOLa..aéd.ajo)?jL,d)jT@anu&l}S@
s il a8ly slis slag w0 (soleiing (s, G pdy g (dee solaiul colilB 5 jee jo L Wlg e uizen )5



22 ' international Conference on
Information Technology,
Computer and Telecommunication

el st a0 § o

-

Event Place: Thilisi,Georgia

Sl 7 | 9l e g iguald NN 5915 (@
22th International Conference on Information Technology,Computer and Telecommunication YRGS
] s Al T sl 15

9290 (Sby Sl pnyal slo pd S b (Gl sl pins )3 1) (ol by, pleol il sla e b 3l 4z LSS

G5 e S9nr 1 o) 236 byl 5 bl sle Sl SIS (5,5 L az LSy IS 6l e,y ek Jol cal S sy 2

el Glaa g o (Si laaste 4 S5 L oy
9 P53 Sl Arsgi &1 5 350 Gy i |y (K jaslal gy ate Wl oo Bokods cnl connl ally cnl 2 55 5e5 L

WS SaS LIS s Sy laasie 4 SaS gl islezel LB



10.

11.

12.

13.

14.

15.

16.

17.

22

' international Conference on l""HU“-")'U g g G
Information Technology,

Computer and Telecommunication

Event Place: Thilisi,Georgia

% J
' [ www.itcteont it )

%

ol o | Ol ke g Jgumol WD (g 59l £

T OPCc VP X AT 1

&bw
Agrawal, Harsh, Desai, Karan, Wang, Yufei, Chen, Xinlei, Jain, Rishabh, Johnson, Mark, Batra, Dhruv, Parikh,
Devi, Lee, Stefan. and Anderson, Peter. (2019). Nocaps: novel object captioning at scale. In: Proceedings of the
IEEE International Conference on Computer Vision, Seoul, Korea, pp 8948-8957.
Ahmad, Rana Adnan, Azhar, Muhammad. and Sattar, Hina. (2022). An Image captioning algorithm based on the
Hybrid Deep Learning Technique (CNN+ GRU). In 2022 International Conference on Frontiers of Information
Technology (FIT) (pp. 124-129). IEEE.
Allaouzi, Imane, Ben Ahmed, M, Benamrou, Badr. and Mustapha, Ouardouz (2018) Automatic caption
generation for medical images. In: Proceedings of the 3rd international conference on smart city applications
(SCA’18)
Alsharid, Mohammad, EI-Bouri, Rasheed, Sharma, Harshita, Drukker, Lior, Papageorghiou, Aris T., and Noble,
J. Alison. (2020) A curriculum learning based approach to captioning ultrasound images. In: Medical Ultrasound,
and Preterm, Perinatal and Paediatric Image Analysis.
Ayesha, Hareem, Igbal, Sajid, Tarigq, Mehreen, Abrar, Muhammad, Sanaullah, Muhammad, Abbas, Ishaq,
Rehman, Amjad, Farooq Khan Niazi, Muhammad. and Hussain, Shafig. (2021). Automatic medical image
interpretation: State of the art and future directions. Pattern Recognition. 114 (2021). 107856.
Beddiar, Djamila Romaissa, Oussalah, Mourad, Seppanen, Tapio. and Jennane, Rachid. (2022). ACapMed:
Automatic Captioning for Medical Imaging. Applied Sciences. Vol. 12, No. 21. 11092.
Djamila-Romaissa, Beddiar, Oussalah, Mourad. and Seppénen, Tapio. (2021). Attention-based CNN-GRU model
for automatic medical images captioning: Imageclef 2021. In: Proceedings of the working notes of CLEF 2021 —
conference and labs of the evaluation forum, Bucharest, Romania, pp. 1160-1173
Pavlopoulos, John, Kougia, Vasiliki, Androutsopoulos, lon. (2019). A survey on biomedical image captioning.
In: Proceedings of the Second Workshop on Shortcomings in Vision and Language, pp 26-36
Selivanov, Alexander, Rogov, Oleg, Y., Chesakov, Daniil, Shelmanov, Artem, Fedulova, Irina. and Dylov.
Dmitry V. (2022). Medical image captioning via generative pretrained transformers. Scientific Reports. Vol. 13,
No. 1. 4171.
Singh, Arjun, Krishna Raguru, Jaya, Prasad, Gaurav, Chauhan, Surbhi, Kumar Tiwari, Pradeep, Zaguia, Atef. and
Ullah Mohammad, Aman. (2022a). Medical image captioning using optimized deep learning model.
Computational Intelligence and Neuroscience 2022.
Singh, Dilbag,, Kaur, Manjit, Alanazi, Jazem Mutared, AlZubi, Ahmad Ali, and Lee, Heung-No. (2022b).
Efficient evolving deep ensemble medical image captioning network. IEEE Journal of Biomedical and Health
Informatics. Vol. 27, No. 2 1016-1025.
Tian, Jiang, Zhong, Cheng, Shi, Zhongchao. and Xu, Feiyu. (2020). Towards automatic diagnosis from multi-
modal medical data. terpretability of Machine Intelligence in Medical Image Computing and Multimodal
Learning for Clinical Decision Support: Second International Workshop, iMIMIC 2019, and 9th International
Workshop, ML-CDS 2019, Held in Conjunction with MICCAI 2019, Shenzhen, China, October 17, 2019,
Proceedings 9 (pp. 67-74). Springer International Publishing.
Tumuramye, Ronald. (2023). Deep learning-aided image captioning in chest X-rays for TB screening. PhD
dissertation., Makerere University.
Xue, Yuan, Huang, Xiaolei. (2019). Improved disease classification in chest x-rays with transferred features from
report generation. In: 26th international conference on information processing in medical imaging, pp. 125-138,
Springer International Publishing.
Yang, Yan, Yu, Jun, Zhang, Jian, Han, Weidong, Jiang, Hanliang. and Huang, Qingming. (2021). Joint embedding
of deep visual and semantic features for medical image report generation. IEEE Transactions on Multimedia, VVol.
25.167-178.
Zeng, Xianhua, Wen, Li, Xu, Yang. and Ji, Conghui. (2020). Generating diagnostic report for medical image by
high-middle-level visual information incorporation on double deep learning models. Computer methods and
programs in biomedicine, Vol. 197. 105700.
Zhang, Junsan, Shen, Xiuxuan, Wan, Shaohua, Goudos, Sotirios K., Wu, Jie, Cheng, Ming. and Zhang, Weishan.
(2023). A novel deep learning model for medical report generation by inter-intra information calibration. IEEE
Journal of Biomedical and Health Informatics.

22th International Conference on Information Technology,Computer and Telecommunication YRGS



22 ' international Conference on
Information Technology,
Computer and Telecommunication

rdlalf G 5 (g g ot

Event Place: Thilisi,Georgia

[ www.itcteont it ) '
22th International Conference on Information Technology,Computer and Telecommunication YRGS

T OPCc VP X AT 1

% J

%

Gl f | Sl e g gl SN 55

Investigating the efficiency of improved generative adversarial networks and
reinforcement learning to increase the accuracy in describing medical images with
clinical style

sajjad Zarini Parvane Asgharit
Masters student computer major artificial intelligence and robotics PhD Computer Software Orientation Assistant Professor Faculty of
design Islamic Azad University Tehran branch Engineering Islamic Azad University Tehran Branch

Abstract

Analysis of medical images plays an important role in the diagnosis and treatment of various
diseases. However, the process of analyzing these images and generating detailed reports can
be time-consuming and subject to human error. In this study, a new approach is proposed that
combines adversarial generative networks and reinforcement learning to improve the
efficiency of medical image analysis and corresponding report writing. This method involves
training an adversarial generative network to generate real medical images based on a certain
set of input parameters. This network is then integrated with a reinforcement learning
framework to learn and optimize the analysis process of these images. Through iterative
training, the system is able to produce high-quality medical images that accurately represent
various pathological conditions. Using the powerful capabilities of adversarial networks and
reinforcement learning, our system can effectively capture important features and anomalies
in medical images, leading to more accurate and comprehensive reports. The evaluation of the
results showed the effectiveness of the proposed method with 92% accuracy and 93% accuracy
compared to other methods.

Keywords: Adversarial generative networks, Medical image analysis, Report generation,
Reinforcement learning, Efficiency
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