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. (Sharifani, 2023)
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! Machine Vision

2 Image & Video recognition

3 Image Analysis

4 Image Classification

5 Recommendation Systems

6 Natural Language Processing
7 Computer Vision

8 Deep Learning

° Convolutional Neural Network
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oS 0 0030 99 CEs i be  eile 6 S0k sl STl ool b aes o |y jlews Sledbol a5 el S5g 15
A 5l aS w60, slpin Hlew p o)la 2 b o (Sarmah, 2020) il lSee s Sarmah osl cas B 5 ks
Dsdies 535 9 elul il p s 2S5 oo ooliad (DLMNN) Lsl ¢l 5 (sie as 6,50k sniipdlol ooas
31 oolizl b ol L samails (7 5 46,135 50, (0 sasn 3>l (Gl gd s 1zl alo o a5 )b 5l golgriny SoSS oyl
S olfiws Ldlite 098 o Cugp Ll ol oliwlen b8 Jlen SHA-512 L olen (SC) us%l> 5o,
b ools cnl S e Jiiie ol ], S glo ools lojan 9d oo Sl o oy 58, a5 Ll 5] Suude
b ools Cules 55 ] 5l e S oo Jiiie il 4y oyl sb 4 g 00 (5,135 50, PDH AES S5 5 oolicnal b S
ail sladely 058 (oo plxil o ail DLMNN o8’ gy ail 3l oolizal b g oas iS50, 00l (5,105 5,
51 e Sl ol Sy onims lis b ool Cnl i amnb sué (0 Jloy (il iien] ool g5 €2% Julis ooty gu
5 o5 035 oS i b5 5 (oo Jlu) Kby 0 o ola sl JaEe (e Sy Bl pr e
PDH-AES (.l » odle Do o olis degr d93ge slapt, Sl L awslie 0 HD asis I, DLMNN
5 Ogd (o0 7.95.87 e ol phas p SYL 4 i gl o colaiul Wy ools oyl il 5l Slociiy jo a5 golpriay
5 DUMTA .l (o cuss @ 09 (339 95290 AES 4l j0 o5 oy (liSiey L olyam )J38750, (sl 0oy 2S5
Jolesl db slaosls ganaids slp 1) ogdgilS loay b sl ae sz o (Dutta, 2020) il S
5955 3955 Sylew E989 (cwmiiw o L (NHANES) wiss 5 codle Lo (vl 5l laools 30,5 slpiion DS
eloas oolitul lmosls 5l atws (ol ;o a5 84390 e (5, S0b slaJow jiSTaS Jl> o .ol suis ags (CHD) (s
pas il 5o ool ¥ 90 CNN e gl IS Jols pas ply 50 (oIS ogasio sloyis mekdid 5l (g 5
Jolaial jlows ools degozme S axgi b ols 0, Sles a0 oo ylid (g pdyBllas] WIS 0 dilaais Sales b Jols
LVLO WIS B bolped (a8l CHD o i 750 1 oS Cdo @ plojen job @ a8 ol 31550, (il el
s 039 ) 3 sl i) 3l ) glal e g0 0,55, S Ll e S5l (il (ge3T slaosls ojlil 33l
ol 251 6l, olal 2 o sl Ty ololes Jlis 4 5 (LASSO) llae bl 5 (olil ,lnl 5 (e
JUsl 51 3 Gl sl e wisdion oFan Jaie SalS Y Sl oolisl b on sla g cms aloyo 53 oS o0
Wl S A oS wo,S sleitiay 1y 0)90 52 50 (Bsel lgy o eizmen Wil Jlste (35S Jole 4 Y (g >
o3ls degezms )3 Vb NS Jolss pas péyde Bl (oo gam aib Cds I lp ead gl and Sl
aids gl o, 77 gon aid &y08 lyls T golgiis CNN (g lare a5 0,5 0ol liize o, NHANES
ool ctalej] glo ools 5 CHD o lge 0925 pae 335 san aib gly 0oy 81.8 5 CHD jsa> mo 50
Glo cudlie jo Sllllas ple 4 oy oo 1y solpiin 5 lons 45 ams o yLis amet (ol 00l dcgeme JS 51 85.707
Sl sg, plo 5l saslcwwod g3l s polie aS S 0 0l peexd Jobs pac g b Ty 5l selie s 5 b sblage
& 3 )lge Lol Jow el annlio b LT CNN oolprian Jow b (Holas K> SVM ssbe copiile 50k
St 5t i oy axmsi sl sl 4 8l T Ja sylone S e it SV 20 L1, (CHD- ,.0)
) (olage sla ZoBlie placs ;0 diodign (cartld gl S losliiul b oS caris slo anje 5 (Sajp ooy
ol Bolas JKi> oaisS gamainb b SVM g0 8 cds 5l e 5 (A79.5) Wil Jow Joleie cds ams o olis
e (AUCT) i ) colus g lozld VU polis b oolyen YU cus cds g Sy 4 CNN sosS sanailb
slin 1) 2% skl Jow 5 oolital (g ol slo S5g B3> sl (Liagat, 2019) il Kea 5 Liagat .sss
g oo g gal> (semins (g3l 5l cola] LIDNN) aigs g0, So b Guos wras 4l oS b s ws S

10 Area Under the Curve (AUC).
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B oo )55 sla g, b odmslie j0 sdwliinsds mls il ce Cewd do,s 9333 o i CBs a4 olpii
O Sy B lawgy wiled oo (solpiing catid i a5 G20 oo lis adllae ol gl 4l ol 0uisS lganl
HD oiiw slp ) oz 0,5, (Hassan, 2023) il Kea o HasSAN 09 ooliiwl o8 (s low 3udd s
(PCA) Lol addge Julow § 325 « Sy gl 5wl g1y (DNN) Gaos cac 4t G 5 oolainl b wis S oleiin
3,505y 3l oy Sl cpse oyiwd 5o HD ools degazms S (gl (LR) Stz (150055 5 ol a5 4l
‘5».:!).9,6] lrosls g5 o o golpiiny 9,5, a5 sl las oy bl a6 ,S eolaiul (DNN + PCA + LR) ©olgaiion
s ,Sg, b aslie o solpiin 3,505, (el poodle S o Joo 293 4 193.33 5 /9179 ciés L Lisbejl

Sl lai |y o o, les woliwl 5550 (b3l slolas ST 0 asd iy

Guwos 550

e 50 dgge Sledbl yo3lsn lagsl 5l as (I o) sl (ML) cpile 5,500 5 sl degommo ) Guos 55 ob
el oals a8 5 aledl Ll

ARTIFICIAL INTELLIGENCE

A program that can sense, reason, act N
and adapt. )

MACHINE LEARNING

Algorithms whose performance improve as they
are exposed to more data over time

DEEP LEARNING
Subset of machine leaming in which
multilayered neural networks learn from
vast amount of data

(Alzubaidi, 2021) DL 4 Ly e sleSiass-1 Jsis

0dls oold (699,9 S (sl eols sk Hlade jlasl Loyl Ll lawgy oals (Al uled 4 o3l oS 8 (6l DL
L Sovae mas aSld) baph oSl 5l goaxe sloasy sl colaiwl b DL .aiS o colainl o> slo vz 4
WS o Al el ool ools gl a5 Slaosls 5l Sglate s plaST 2 aS Gl ouls b (eoian omas oS
s 5l Gt ) (ogan (omas laaSl 1 )T o o8 Cuul riile (S0l 5 (ogian Sooe 5l Sl (Bres xSl
AlBee sbddiges o b g wiloads sl Ll o 3l 65 pledl b gnae sloaSiils 06 oo oolatul o yiow sl (4
aisley b pile a5 WS g0 SaS Gaos (S0l 5l eslaul . (Alzubaidi, 2021) wiuS o i jskx WS oo 0L ool
Lol Jols o (Data science) osls ple wgo yolic 51 6,50k g6 cpl WS Sludl sbpreal aul obpreas
sdlie o 5 bl 5 a5 v 5] pez aiiliy a5 ooy phuiatils ol Gres nTol Cel i 5 ilede
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: (Sharifani, 2023) ;1 a5 le LYo oyl
L ygades o ))y055 (slog,085 arwgi (gl p (Jlie lsie .l w3l Wosls I g0l slass o, Deep Learning o
ool 5l 9590 g Celo i385 p g
Deep Learning ;o 45 gasai ;08 315 oijlo n slaasly ojls 5La oYL sosley )08 4 Gaes S0l @
Slps gl allan (6l L]y piacw b lrods3ls  cpl a5 S50 50 a5l g0l Al (gl oo oolaiul
i gals S i b celo s @ atie il ) Gees (550l 4 SO hige] Gloj il o A
Sglas .l (Deep Neural Network) gues cmas Sl lea e jshaie (oS oo oolainl Gaas (80L& jle 51 23
Gl o8l g o)l peac aSl 5l 500, lodgaste (Bres (6T ol @S Cewl (! o pmas D g Baes (5SoL
o9l s oLl Rt L, e 59 () A5 SgliS ol (585 L5 )3 gt b gige Jol 3, siesi (s 50k
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slrg,ogs wile Y coslas b sloo )5 j0 (8o mhaw (pl fuioren aiil )5 Sl Uil go85wly a5 08
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S5 S Glaez i slo)lnl 5 pljee 4oz oIl b Spmd 4oz 5 5095 logmging ez o
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DS ol 1y bl ) Bass (6,80l S L laailobes (ol oy yls Zlast o) T o b g ylo yliciugs a5

S o oy ] sl 1) o WS a5 oS e soliiul ola,lidle 55l LS 5 Lol ol 3l i uSe Caiogs @
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gl oo o0laiul

G 6 5L g (blo (6 S0k Slesal g by gl
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w03lail ial38l b aS el ol Deep Learning o ;65! cude slo Sy 5l (S0 055l 0 9929 1) o Ses
23 oo delsl 395 8 iy 4 Wosls
> 3o ol sl Ty ohes 4l ganail Sl os skl 03,5 iye sl Led (pile SOk 0
S0 o a4 b Shy zlse] uiores 9 ileJow Sl Deep Learning g ;o Ll oS o Sl
gl e plov
Al o iz Wil ML pgesye (sl S5 51 aslizal b sy albs aiuliy & (olios S oy (o0 40M 5k &
Sl nl 2 ool (an il 5 650k (g ailaiadign DLl ( S glitl (il n oy @) Jlgte
Slib oy S 3l e 4 e Coul (e aild i Sy Bl oyls ML slacSass s Shos 0l il (Sis
DL olo 1, )5 iz ln Sy sladegorme 6550L 3lo)S095 (2Ul5 ML pgus o slahg, M » DL w39
2 JS2) 05 oo ol B eSe Sy o ) g ail 5 55Tk IS

|' ——————————————————————————————————————————— -/
| |
| Machine Learning Classification i
| | \ ] i
I m & ; Features Features e

! i = RIEpIGassIg Extraction Selection -fi i
| ! i
' |
b e e e e e e e e e e o |
|

| Deep Learning Classification !
| \V"g’h ‘ o [ |
| 'i ! Deep Learning Model ” i
| | 4 |
B ]

(Janiesch, 2021) DL s ML ;s o aibs sly p3Y Sldes oglai-2 JSis
G 5 50l s by
E5 5 Froe S50k Dolite oo )5 4y ey ba by, (nl s oe osliinl Solite slahs) l Bree s xS0L 0
Lrial )3 1) pomye Jloms 05ed wiz Lo Broe (6 250b Elgil (nl o 510900 SLS) 5L50,50 (29,5 5 (599)9 slaosls
-(Mathew, 2021) xS oo (820
ais oo « Jale SLals mas AL gy ol 4 «(Classic Neural Networks) oS was gloaSl o

Yoz laggyimn bl oy cpl ol gl VAOA Jlo o g &35, SIE Lawgs by, cnl 5o
@Vaiz Ggyimn )3 Seboe Jale dlugn 4V S @ glaaY ool & Sl ol g el
Jaie ;R0Sy @ iide glacyr I a5 wes boss 5l Golede Gloay Jold (gros (oras slaaSil
IO e SASD S b il fate ma LI s Y w4 a¥ Sl g, cnl ailead
&b S hile a9y 9,98 2 ilead faie w2 4 gum g L3 sy laug a5 oy olaiyg,s
5 b siledled s S e UK Sei )z (] 50955 el 2 1) 0958 O (295 S el (Lo b
b Beos omas cloaSed soaie slaasy aiiS oo ool baplosle sl |y mlad>ol, Culis 15 Oays s b
5l asle co aSid ol il as e aly By calayl 1 Sope o ladas a5 Wl cdlas Ll
Al milss 5 alisee slayg,g daasy da 9,5 do639,9 5l (oloaSil sbn! b oS oy oousmy alss
g0 5 ey Jlas 51 o Vbaily s o (Sl (g5l Jlad
Cowd 4 il a3l G jo 1) ol o i wlg o RUNN (RUNN'' ) a8 5L vac glaaSs o
ozl 5053 il alabl> aiS e gom dib oS 5 slaloy jleslaiul Ll b g5 pizmen g 0 y4]

11 Recursive Neural Networks (RVNN)
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aS Cowl oo adgs lesl (B3le 6l RVNN (6 laxe .ol RUNN axwgs (sl adgl isusle)l (RAAMY?)

Sl el Gy boad mie Giled G 0,0, ol s (LS 0 b b loges aiile Solas slaLslu sl

Sl gy 00 (Byre (6 ;S 0L i 5l oolainl b aSlls ) oS e agi e o3l b iS5k eols LSl
D¢ ca 03ld ybigel (BTSB) jlisle 3,

4o Gows RNN .ot DL al, ,o Lol g @), sleen, Sl RNN (MRNN) 0059, S5 coae aSil @

30 lsie o ooy JIRNN ¢ Jgane slo aSils B> 5 098 (0 00laiwl NLP (sl aio) g ,laS 53ls 5 059>

ol wms o al) ) ganeds; )l Sledbl Lo sols Jlgs 5o oo anns LSl a5 Sl jlauS e ool aSs

abidl> axly G lgre 0 |, RNN g o ool (cwlal alizes (60,15 slo anlip 5l ooy oo sl (S5
(Ole) b Y ooims Lis S g (39,5 Y Y (6395 Y oo HLis X o] ;o 4 (8,5 a5 )0 S oligS
el 00 ooly L 3 S jo Jaexe RNN Jlogas S coals o0l (595,9 allis G (sl el

Output
Layer

Hidden 5
Layer

Input
layer

(Li, 2018) RNN 5| (gl igai-3 IS

"Hidden-to- Hidden-to-Hidden"" :;| o5 Le a5 &l ooy By |, RNN Gaoe sloSaSS 51 calisee £45
5SS b daul O ¢ (6,lasl Lol 5 4 RNN coclu (J> ol b "Input-to-Hidden" 4 "Output

il 3,535, ol bl Sl
oo sl i 5 sl 435 sl 45 gtz eas 48 | i Gy, il Pt e sladSl e
Lol 51 e 2 4 g wiS (o0 S8l 0 1) (69959 polal Broe 6250k w288l (nl 095 o0 o3liinl (g g slaosls
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12 Recursive Auto-Associative Memory (RAAM)
13 Back-Propagation through Structure (BTS)
14 Recurrent neural networks (RNN)

15 Convolutional Neural Networks (CNN)
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16 Order Dependence
7 Training from Scratch

8 Transfer Learning
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Abstract

Healthcare systems account for the majority of 10T applications. The production of a huge amount of
data in hospitals and medical centers has led to the knowledge hidden in these data. Data must have a
database. One of the important applications that can be seen in healthcare systems is medical
recommender systems for specific purposes. Medical recommender systems have increasingly
penetrated into various health care applications and due to their significant contribution in the field of
patient studies with the aim of improving the quality of medical and therapeutic staff performance in
diagnosing diseases and providing immediate assistance to patients, they play an important role in
They have medical and health centers in today's world. Various techniques are used to create and
develop medical recommender systems. In this research, we will focus on deep learning techniques
and discuss the use of these techniques to develop different disease detection systems.

Keywords: medical recommender systems, Internet of Things, deep learning techniques.
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