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Introduction: Identifying and diagnosing Alzheimer's disease in brain tissue is one of the serious
challenges of identification in the field of medical image processing. Currently, MRI is the most
common way to diagnose Alzheimer's among the imaging methods. Failure to correctly identify
the involved tissue can lead to misdiagnosis as healthy brain tissue. Deep learning algorithm
extracts useful information as a process of detecting relevant features. In this research, we
decided to use convolutional neural network in processing medical images so that we can perform
diagnosis with better accuracy compared to previous works.

Method: Using the designed convolutional neural network, the features of MRI T; images have
been extracted. Alzheimer's images have been analyzed using Matlab2023a software and the
intended outputs have been obtained.

Results: Brain Alzheimer's T;images have been analyzed after pre-processing and entering the
designed deep neural network, and in the output of the proposed algorithm, the identification
accuracy and identification speed of the algorithm with the improvement of super parameters
were higher compared to other common methods, which accuracy was 96% and 100% sensitivity
in identification.

Conclusion: The purpose of the deep learning model is to make image data with large
dimensions and a large number in an understandable form for machines. It is expected that in the
future feature extraction will be done more accurately and more details will be available to
machine vision systems to recognize objects in the image.

Kevwords: Alzheimer's disease. convoliitional netiral network. deen learnina. MRI1 imanes

* Citation: Taghavizadeh M, Nooshyar M, Akbarimajd A, Shahalinejad S. Automatic and Accurate Diagnosis of Alzheimer's Disease
from MRI Images Improved by Deep Convolutional Neural Network. Journal of Health and Biomedical Informatics 2024; 10(4): 326-
63. [In Persian] doi: 10.34172/jhbmi.2024.01

1. M.S.c in Mecatronic Engineering, Faculty of Electrical and Computer Engineering, University of Mohaghegh Ardabili, Ardabil,
Iran

2. Ph.D in Communication Science, Faculty of Electrical and Computer Engineering, University of Mohaghegh Ardabili, Ardabil,
Iran

3. Ph.D in Control Engineering, Faculty of Electrical and Computer Engineering, University of Mohaghegh Ardabili, Ardabil, Iran
4. M.S.c in Biomedical Engineering, Faculty of Electrical and Computer Engineering, Urmia Graduate Institute of Electrical
Engineering, Urmia, Iran

*Corresponding Author: Sahand Shahalinejad

Address: Faculty of Electrical and Computer Engineering, Vice-Chancellor of Education, Mohaghegh Ardabili University,
University Street, Ardabil

e Tel: 09147081855 * Email: m.s.shahalinejad@urumi.ac.ir

© 2024 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 ¥yl


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.01&domain=pdf&date_stamp=2024-03-19
http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.34172/jhbmi.2024.01
mailto:m.s.shahalinejad@urumi.ac.ir
http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

Ky Kl g i 5
Vf'r‘r'r'[—r'r"[/ f’J[Pe dJL«.ﬁ[yM 0892
10.34172/jhbmi.2024.01

A G 5 Do Kl i Al [ gy s ]

w3l Pl (was Al dlwig 4 MRI gl (595 31 s T (5 ylow 399 g ;U045 Lankid

A8 dgng Gos
o135 Al wigw T (6 w51 ol T Hliigi (Suge ! 0135987 bugo

15+ YIA/Y0 4o b gy e 18+ Y/UIA e Sl s e

2l (S pglias il 0 )3 lulid (sa> gla e Sl o Cil 3 29290 el (Gl et 5 lulid (desde
.&jly’uo 2590 bl s olwld pas ail o ‘_;)b)g)i}.a} sl yogy s )N‘)ﬂ Rl oly uJ)JJleu.a MRI JUETN|EN
dye slo Sy pasids 1l sie 4 Gres 50k miypNl 29 (S50 el Cl Glsis 4 ol pas t 4 e
cd b (Sbn polial oiby 0 JUdgdgls amas a0l oliiwl b o)l o gy cpl IV 48 o gl il 1y aute coleMb|
And pbool ¢ asds jd alslS gla S 4 Cand g g

byl joglas sl a8 )5 & y0s MR Ty pyslias sla Siog gl el oais (slib bgdgilS ac 4 jl ookl b 2 pig,
Slodds Juols i de (cla 95 g Lloas s Matlab2023a 1530 5 1 oslis!

&S S )8 () y90 01 b (S Gras (s &S @ 505 5 i G 3 o Ta 5 el gl gl
s sl gy sl b dulio > o jiabl o g1t U i sS) alolid St 5 Ll €85 ey s 5l Juols (255
ool 03,8 &)l Lol 3 7V o Comslus 5 05 85 &5 5y YL

o yblo (glp mrd BB S0 & ol ol 9 S5 ol b (g el (gboodly &S cunl (pl Gaoe (60500 (6] 5l Cun 2‘5);6.79}3
5 58 eble aliz (Slartan

Gt IS onae St s « MRI slas (655 51 ol IT (5law G835 5 555 adets igw 55 Jaals csle dome (5,871 ((sgr Ll 55 s 031 (555 L ELr sl0
doi: 10.34172/jhbmi.2024.01 xys-¥s «(F)N s A F+Y | o5 S 5 oD Sl il dlra 4Bl 5 50g0

Ol e ot e ) Gl o83l ¢ gutign 5 8 0TS0 ¢ yalS 5 5 p gilign 03,5 68059 5180 81 kit ST
Ol el ¢ o) G o815 ¢ tign 5 (5 0SS (5 5alS 5 G golign 03 5 (s D plone 12875 Y

Ol el ¢ her )l B o3 ¢ pnkign 5 (3 0155 5 5nlS 5 B (i 03,5 (S, 1875 F

Ol ctn sl camn syl Mo 55 50T s o (K gy guudigo 058 ¢ Sipy guige )l oulia )57 F

15 el g1 s Ok g8

oelign 5 o5 0dSKas (B aaT Siglan sl Gimee o&tils olEtils OLLE ¢ sl 1wy T

« Email: m.s.shahalinejad @urumi.ac.ir CAVEVEAIAALD 1 gl o jlode

Yy Journal of Health and Biomedical Informatics 2024; 10(4): 326-336


https://dx.doi.org/10.34172/jhbmi.2024.01
http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

ol g 0315 5485

MRI yi5bad (59, 51 poul Il g lon 383 9 5295 el

Ok 9 S ool ) cjie polal il b ilisen
A8 bl |y el 4yl lailis (i) WMhe b)) 9
O 1) (Kb Wl oe el i )3 e gian Sign
LS sleialy cuslio floyd ybgy Sl g (g lows Ll 4 )
5 2 youl3ll plimog) paseis )3 (Vb Sy Cizpen
Sa 5 milly slort ) SRS 5 S 1 Sl
Sles SLLs

g dmodld (yglgen o yn s Ygano it slaiy, 2
sl 4 Ny iz 4 bodly WS g a5 g (bl
Wlosds 35 et MRI slaosly g9y el Oldllae o
B s 5] o gaod b glodls (olmolSol 5l eslazl b &8
&bol oSS 5l ookl b MR (claosls s izl oo
ol Ssd oo (B3l g 9 5205 a5 5 4aps8 5T e
wile o ljilay lodiny bawgs Baas (3iby Liw Jole
ol adlbs s e 4 Kgd e plool FSL SPM12
Sl Josigy sl Sy laie 4 o)iSan 5 KOCH Lo
JABIY s (elyls s plosl el (6ylow (oalwlid 1> (g0
DIV 35 NS 93 (sl ganailo

g sl Gl bje anaib dlp o> sladlas
Deep ) ras 5150k 32 (e 3505) o el slojis
<3yl s @l Wang 5 Zhang Lwg (Learning
Joli oo adgl ol 5 yoal3T aseds ol o] (sl
g 4SS Hlidlo 5l adl des Y S§ e IS5, S
CB b aS v ol (IS (6 030L sladiges JSlus
S5 gy S [IV] wioged sunail 4y pludl ZAADA
bug el pasuli ly S Ln Gres S0
e ol lp byl s 1) Bhatkoti Pushkar
K- i85, 605 ganail jl Gie Jbpe o5
b g iolejl wa65)S oslizl al d900 Sparse(KSA)
Gime Slaiud yolar uizen g MR gai V04 5l odlail
Cdd b gananb ob lis ead yo)liS bt b el
DY) ol 48,3 & yg0 ZAV/VFY

JUSgls  (pae &Sl p Gie ok S
v sly (Convolutional Neural Network)
Positron Emission ) 5 MRl ,5las I &5 el
5 Chiyu Luwg o8 » oslisl PET(Tomography
0P @S dge lp (Beod cpl > &5 A8 Sl ) Ken
S9) 2 S pobas CleMbl Jol8' () (sl o oty

doddo

5 )35 o 4l she &l ar glan Ky pedly]
ablo (i) Cuwd I 4 2980 (a0 S ghe S pe g
Solest ol Mo )] ety anlss Jis &1, oS 555
Sie oppkol ad e S Hope 4 Lol il Caued ]
o 3l mas slogyg om bl S sl ol )lew 0
g o alisee bl yw nlyd lg cod SleMbl g 39 0
Caol oy (6l [V] A0S joue bapliil g Mde ys et
Mo ol caladls (ialS Jio ¢ g ja0 MUy 09 oS
e o pls youlil ol winlgs sg2g 4y o0 (IS 5 4318,
pin 395 yool Il kin po i YL g Ao SO I3 Jae Jlo
VT 923 25 oy cnl 3l 5395 sl Slgicn 308 50 L
Solow ol 4 Gl 2 8 Gk V8 oMo Yo o8 JLo
225l 6o Vel e Jlo U a8 dgud o (s i 9 1dgs Mine
ol 2l 43y dgrg yealill 4 Mae 8 Sy L8 AD
cely o 03g o okiyy Sl wdigpdy silon o yol3l]
L oolows opl @Me g o aladls 5 S8 Wud jud fiee
2 g dbabls paad 4 CleMbl Lo ja8 o cawd
a5 ya8 by cawd SIb gu,d5 4 g odd e gy olye
o o3 bty 5l gy Sye dayoo bl 42 S pe plosil oo
opl 63ylge 534S 3,8 dn g Wbl ous el WM b
FNEEYeee oo oy ] ol 6Kty LB (o lo
@ Ol ooy 9 Gl (gilan «giie aSw I (A6 Sy
[0-Y] ool @il a8l ZAR Seul3ll 51 b

503 slocslon 51 ol @18l 5 el lon Gt
o) 9 o Gl Cumdy JolS (o) s S5
N3 9 Jol5 Jlogyd (5855 Jold gy ol 35503 lows
ks a3l 45 ol ey JAQ] Cond s s 5 )
pll D9 o odlitwl ol (ol Kaly 5l 39 00ld aswis
cloptlef] Sl Syge )3 g o Ayl talejl Ko b
i LB e g ) 0]l Al g eSS
039,00 45 3,8 ol e |y ol paris > (ogan
alos 5l calie (gla g lows JRIC T Iy oolawl Cx pd

o iy 5l oolitwl b lgs o couan ber )ls yeulyll

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 ¥YA


https://fa.wikipedia.org/wiki/%D8%A7%D9%81%D8%B3%D8%B1%D8%AF%DA%AF%DB%8C
http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

'G)l% b)lw.:} érgﬁb 5)55 G‘Z’Y OL:AM}

S 3, a9 Caodaw Sl gl dlxo

V] Sy AN 83 4 g 0 dloo] a6 low
smas &l ealil (ool SUST ol ddllas )
P8 Cwl (SSj polal Lo g aps » JLigdgls
Cowl 0 s (Sbjy Slidos ) K5y S 4 3l o Sl
S gy (385 0yl sl pln 29 9 (385 i L &S

Dgibin youl il (6slow yutin adlllan (gl Niaidon

oY)
JUVISU PRPIC - R AW
€9 cpdix jloas (slb 3gdgls s 4 (g lone
1wl 04 J&w Ls‘l“‘" &Y
Olggls Y @
Pooling 4.y e

o Lbls &Y @

iSes Ly 01 gl el glasS ) ol SlKe cleMb]
S ypypaal SGSS 3l ookl b 2y gy cpl il 00 8 503
b oS a5 pelill ganails ad oloj] el e

D] 290 ZE0IYD o LASINE JAFINY Lasuis cés
et by (e Gres b S o, Kan g ISlam
i g el bl lp oMW 1, Jhsgdgls
OB Y a5l ol S 500 sleiiy o oy
13 Eglie oS ksl plS yn 4 Cal 00 LSS Gaes
S5 6,593 adlllae ;5 [V0] 395 ZAYNA & gl oy
Sprnd sl JLBgl aSd Gres Ao 2 02k
OHSer 5 LU byl (caiails 5 cuslS g o5
mas s Jde SO ll hey cpl 5 Ll sad dlpiiy
42l 5l 02latil b (s odlil CealS g (3 el (512
do 48D Sy cggpd bl plgie 4 celigun o

snaib plaie pgad sla Shg Sk lp ST e sam

~
\\ —
_: —
Flatten

Input Convolutional Layer Pooling Layer Fully Connected Layer

JUliglgls amas aSud ol slaagl 1) S

glyminl 4 e &S Conl (giluled w9 yuiglgilS Jolis
oSl (bl 4 e (1 SgglS LY VW] 29 e (SHg
ASud ) gl ge 0dud (el yld & da gl gl b LB

(V) eyl ookl b conds odlitnl was

— \y'm-1ym-1
Xij - Za:o p=0 Wab Y

2le b pild 5o pm sl anily il pais (bgdgls
GBIPS aY (295 5wl awh el S K
IVA] 3 cilien (slagS)l ) slac gocne

oyl 4
5 Gl (bl 233 S bglgls &S Hd Lo Y ya
Oldas pl a8 w0 plosl ) el 500 5l liome ()8

bolles opl a8 bl o (Jad e g (Jod Slles jI S5

i+ a)(§+b) )

L] csloigsss o oig (W) 5ikd jobe (M) (g8 dlal, 5 oS
S el (8L sl gl ) e ol oS 4B )S e
Llod jl S 29800 el 9 353008 (098 ol 42 oo 5]
Y oS cwl b (St opl > sl il dgume )

¥ra Journal of Health and Biomedical Informatics 2024; 10(4): 326-336


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

Ol )o 5 0315 (5585 MRI 19bai g9, 51 youl Il 5 slows (385 5 ;5005 ey

. - ’ /

c—-coo -

- |-

Convoluted feature

Kernel

Input data

Il ¥ pd (g Cwil agou Y JSW

DA cawlslad Al L Wodls (553 (sl b 3590 Pooling a¥
ojlul Lials aalss PoOlING &Y (JU_sggls Y aslen

max pooling
20|30
[112] 37
12120| 30| O
8 12| 2
34|70| 37| 4 average pooling
1121100 25| 12 13] 8
79|20
Pooling 4;¥ 5 Slas oY S5
9 ‘_5-[.«5 dLbdd.Y )1 ") C1).'>u_w| dLm‘_;)Ja wL.w‘ » . iow 4_1?
LV ] aas o pll ol Calises (sl il @qwu}”ﬁg\/)nﬁp‘}a@’)&nlfg\!p

Iy indab aabg Y pl oed o Juatio S8 4V 0,5

Xy .wy

X9 . Wy

Inputs Qutput

Y3 W3 e yloora)

X4 . W4

— .\'5 . W5

e @l )10 gl (61 (omas Jobw Suilows 1€ JSS

sly gl dloyo )3 03 oot (oS e (59 4yl p50L W ol byl dgape
Gy Jolge gmaily Gl )0 (650l S p 1 B I b Shg @S (6 50b ) gialyl pl 2900 sl
e 5 ool i o3l Gial 8 ot ol Y sl 5530 Do e bis (005 Jite 4 ()jg) 023 hjgel 45 4yl
ShaY ) b gy (65 4 e 65k g5 Slodas Olze 0dd ol Y ) (6,80h ey il glp

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 AR


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

'D)l% b)lw.:} érgﬁb 5)55 G‘Z’Y C)M}

S 3, a9 Caodaw Sl gl dlxo

L0SS) aiy 3 auls 45 sl @lss 6y S oo 1 sl Jid
J> Jslae (sla g, 5l (S il aipe 1y Wesls (function
Che 4 CldSh wae glaaSl (il diee
ObalS e 4 cutSil by, sl (Back Propagation)
LS o dpmlre oas 4l by plad |y aje 26
degere ()5 Iy sl (il (LalS slags) Sl A
s 2l bl slasbg) S o e3litul die slacyj
WS S o GbalS Caa BN > Cglite ©jgo 4 MS (o0

IV sl Jiles a1y an s b )8 pl L g

Zin =Voj X% v

Zj=f( z—inj)
yk = f(y — ink)

osals s l5e 48 gy 00 i (ow &k opl WS o
AUl (658 Cglds aBly Hlade b ol o ie HlMde g b
YY) sk

Ok = (tk — Y&)

Aij = 0(8ij

Awok = ad Kk

pll pln i o 300 sy > (680l SAS 5 L
S5 09« Comnsd )ip dlmﬁa L)")?"] Ll )i».b ‘dﬂfbli
ol 590] slmodly acgazme JS 3 bigel JolS a5 >
ST g2 0y9d w0 e (o bl glaosld 4 o3l
a1y aSs o 3j90] Job 5> Validation Frequency
dmodly (905l 5 00d S5 ) L 4 bjgel I ey S o0
W duolre o St )lie] degazne j3 (gaddds ¢d>
S50 dwgp y3 0l (Alyb ok )08l (5L Bl
(oS
« (Supervised Learning) < )las b awile (5,550
(¥)

()
(¢)

(JUSinw Jw 1 X im0 (gLaasly) (gam ar¥ )3 Laasly olod 4y (63,5

W5 bl g bagyis 4 degi b las dogie a8l o5 (pl 5l am
@ dSdh Cromd (pl )0 Dgd o A pe Cpl ped Caowd 3)lg
dlons 1) bl g byjs ddome yob 4 9 23,5 o0 s
(0)
Q)

(¥)

6— ln] = Z;(nzl Sk ij (/\)

81=8 — ln] f’(Z - lnj) (i)

j =—inf'(z —in))

Ajj—adjy;

ol odalie B O S > jd &S Cawl 0

S sy ol 53 et sl 3 cadd 55 & p3Y

by 5 0,00 4l syl )bl (gilwaune sl g s

Y Journal of Health and Biomedical Informatics 2024; 10(4): 326-336


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

Ol )o 5 0315 (5585 MRI 19bai g9, 51 youl Il 5 slows (385 5 ;5005 ey

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

o>
" Woasly
&L
> A
S . 7y
I
REVERIL R < I g TR o
S s il
A
byl
sbdingy 3
ol
adg) ppolia L ol 5!
ISCRRE Rl
- > a3 20
i o1 FUd Soly 20 IS

§. B O}igd\{ . :.9-m dl-m‘)-:’ﬁ) ).l b.)‘." ‘ L.’ ,,".. . ‘:))I

P 4By (Al g pasedS )5 4 (idgls (as

Colw jl adllae pl )3 (cuyp 3)90 prgloa | (ot
Sloss azilyy ol31 gt & yo0 4 WWW. TCIA.COM
oz > 30 poal il Mo Ty pgsai Vevee ol oS
N385 53 il e bl jlam VY] el (XS
z CPU corib 4 LKs GPU 2 |, Matlab2023a

L 51 03le RITON

Sl 2 3590 y29Lai 9 0315 0L gl diged 1T JSUS
ol 71 (5 slowt (qrlolisd

it iy 505 Sl 21 Jye b A
W59y 32 boyga dlass pSlas als Ll )3 5l eslil L
g +looN gl 6,50k £ b hjeel 9 <85 )8 1S5

ol pSks Ssh 0 JSs 0 45 b S &0 anl b sy
2l by AuTB > CdS g e odd oS gl 4
Sy pasuie Glodgie > Bolai (gpoalie bl da el )l
oo 5 Soste b 5 305 o s lnyiall ) eyl s
O e 15 5 3,5 o S ) gl s 45
ol |yl 598 aSiid ¢ muiwliiel B0l dcgemmo (g9 poldo
&b Cul paseio S de soshy cug p &S il a2l
Jly csilodinge w2 yo% 5l (65000 b -33)5 (oo duslono iy o
S350 il o) bawgi )15y 50 el ) joolio S50

Doy e LS)JULUA]Q]J;[B 9 cowlo )L.'>L.u Coww & D)‘?"'D"

=W
23> 5L

Jis Jlgs s 095 e 4 e MR ol (slaosly
2 4B )5 ) Lad Hhw 9 BAS dawgie Jas lg;

5580 Il il (sl g plat oSy o
2 rgead Sodly Jlod g o8 b g S o0 (bl

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 \ARS


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

0, 0yl (o2 0,93 VEY (Lo (S 3 S § 9 Codlw Siile y5831 aloeo

Job )3 e ol aS amd e i 1) ool e s ¢l Ao wl Cod jd o ooy Lis ialS e A
sz Ghigel E9p o S e (3 iaS 4y Shjgel e oy ) VL o b oSles 0ad (b )5Sl

ol 1 andeild )3 mas dSwd (gl piol )b 1Y Jgas

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

bl orldo
53939 poe WEXY - AXY
Odelels &Y Ve ¥
4Y Relu SilwJld b

«Y MaxPooling Vel
4Y SoftMax XS o s Sen ot 5 st xjes 4 1y oaBlg slael Yoy
glgls 4Y Ve X
4Y Relu Silo kb b

4Y SoftMax XS o b 5Sen ol | Jleisl @jos 4 1y (oadlg slael oy
Oddels Y V¥
4Y Relu SilwJld b
4Y MaxPooling ASC)
SoftMax W0 J (Soe mli Sl il o5 4 |y (g slasl oy
St Lales 4, ¥

O 1y (it oyl dlgls oY lawgs oud
3L b g o sl gy3 5l otel Cawd 4 ol dmd o
a5y o)l 05 1] (glmodls 51 Bros i 5 528> g5
) doben (gl JuS o oo bLS)| aimen 9 45 05

D58 0 0L 8l b el
b (88l sload aile bl sla Sy aSd > Jgl Y
Jite gam ¥ 4 (295 ol S0 gl 1) 09
sload b ba i85 wile (g podomg s Shg 45 39— o0

O A S )3 &8 ydoplod Amd o el |y (o 5

Gl 005 0313

600|

500

400|

300

200

Wl 9l (G300 poal I pagliad (59 ]Sl ¥ JSG

owglgls e huwgi oud

bl 08 gime yaal T polias (S gl Pl V ISS

oSy Cilliseo Sy 3, Shos Jlos! 51wy youl 1 5l A JSUS

Yy Journal of Health and Biomedical Informatics 2024; 10(4): 326-336


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

ol g 0315 5485

MRI p5lad (59, 51 yoal 31 (5 jlow 835 5 8365 anduds

OB )5 b g o0 sy 03lel IS oz 52 )3 (5300 youl 3]
42 a5 Bl lyee JolS yob 4 a4l slaaY I (g5
Sloss (S el Jlod (ghr0 2y

2 ol §oless saindlo (sl (S oy gl Sl ug
Bl JS (ajeel 5 g gls BT Y (hjeel o oo
Dygl Cawd a3 1y 78 €8> Voo Comlus i

gl glS aSd awgs oS jre 8l )3 o 50 e & JSUS 5
w...s] L.atgl., 4\5 39"36‘ o..\.tbu;n c.A.D:.)L;o u.u.’lo.’ |) oD L;:L»Lu.u
) g MS e |y e oo 5l (0 ol 4 0d
O olaid] 4 paewa ol plodl (6150 4 angi b 4l

hisel 3l o 255 50 3b5 S b yeulill MS & gas

oSl s 43 buud adliiwl (gLaadld p3 (g L duw BT alei A JSUS

LS oo Jos 03b oL S o b S Slas Sy

9 pYL i b ol 4 ool aS b jl odlawl b @
P L o)l a4 o syl poliad o anaib
Dy paled gy 00 ool Fues (6,500 LD’O]

sl gilon plw (ase i » Llg e ond slb aSis e
o3laiwl L mas 6)13)4):9..4» Mo )JL» J> dl).’ Sy=e
a0l Faes (65500

MBI pyieS 5 @l oLl awsly oad «l)) Juo @
A5b azily ol T 5he polas )5 1y duhe SleMb

Olles 5l oolai wl b B30 yob 4 lgi o 1y Joawo ol ®
Sk b e (S po—al Sl e 3 3l
.J/S (_S}L»DJL:{' ols <,

3 b Ol S oK el 51 a6 Jae Jlg; @
s 320) ST (6 o codMe 51 J5) youl 3T il i
o calizee sloow)y b (LAD Hlas 5 i awgle
Dy o 03wl

LSS 2 3290 lapile Sl (S & cpl 4 225l
slacdl Ll g a0 0 JSie el pglad jasuis
robe) ol lawg Haswis &S pl @ g bl 587400
Alodgy M ) yliizee .l (g yiin gl Jlaxsl glylo o
pbxl 355 Cjgo ]y pareds e slagi oI L b
2 el byt | te3g 38310 (il (lalins (55050,

S 35 4l g Sy
ras SbaSd wl p o 35 ol > odlidn b9,
Py S Sk gl el 4 deg b conl 4Bl 3900 Bree
ly gm0 1 youl I g lows ;3 /05 Lauseds B> 5583
ot ptal Bl el 29200 (gla o) 4 s oS 3y 00 o0l 8
3 Lo e il 003,35 [auskis <8 3 70 )
odly oSSl 4 B calllas pl p> 0 oolaiwl Gues
Nl & wre ool 4 dagi b sl Vb S5l )08 ggie
2 £99y9 9y9 VAT o Lol &Y VY (b osss olib
By 9 1> 55y (5599 ad L plen ol Jlis Lo (gl
(S SLSEST b Bros (5,053b 4bS clae oSl
/A RGO IV B SO F PV TS G PR SO SUPPS U
01 ol 5 ©yge el et )3 Lol sl

ol

Crond A5 Do oo foomundll Caamnd duo dy 005 )b a5 @
sl Sy gl ped s At 4 pglar i ol
pows Cuond 5 yy9005 (Y uilS 33 ML b a3 ks
Al ooyl gadil 5 sl

OSP4 (sloatn ojll ials 18T L 3ados oul 0
4 pg—al 4l lp Bagygyr las (Lals g pleal Jolpe
shaY il cel oS crwlon s (5K as &S0
e I e
a5 snls Jlbggl g S

2 So 68 0 dsgerme Sl ddlllas Cpl (golpiiy 4SSl @
Sy Jae Hlais @S 08 o oolitul (L3 sl s lio

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 \AE3


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

'G)% D)w Gwﬁb 5)95 “i"' ‘)l:.m)’

S 31 Canm 3 5 Ceadlwr Sile il aloo

Olse &5 gy Sl SYL s i 4 deey 9 ) GAedS 258 55l S)low Syl | plgie 38 P
sl 098 pd Sl 05 nl 53 cuslie g bty jarsels 3 (gl padli b umd oo ojlel 03l 5l (g00 yeulill 580
ol |y Jlos g 4o ploj aScnl oM oad (Slb Obgy dmmlia b gy cpl 5] s 4 (s low iyt 5 (sska

Dl g5 b lebl bl s oo 5 Ve oSS )5 (she poul3IT (i gy b (sloiy

35

30

25

20

15

10

—
—_—
—_—

B Uebl bl B Cpwlus B Cds Bosl S5

@iy 99y limob! Culylh (8 ol (5135 1) ¢ S5

Bgoludoy pipsNl B nudile (60500 5o (S (sl piy oS!

3

mmaww

g

T

L

b
t
S
&

o SR 32l g (3L o )Nl bawwgs peul 1 prgliad (931550 53 ool (sl il )byl 1)) USUS

Sl @bly 45 ybgy cpl &S .l 0asd u:,)',AT S 5l S Ao (S 6y ppgual bodly aS £aidge pl a4 dngi b
S (o Bl |y odh Jloy @iy st A 0l g A oyt )d dded g Mk (G

3929 Gl @5 b oloodly (oM L oy )oS1 )b

Wl 0385 o B g5 awes @Blie (5,5 4555 gu oS slaoals b la pwMS 3 VL pe sloodly degamo

Yyo

S 5l oali ol b g b yzel )l fine tuning <l eslarul

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336


http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

[ DOI: 10.34172/jhbmi.2024.01 ]

Ol g 0315 (5985

MRI p35lad (59, 51 yoal 3l (5 )low (835 5 U365 anduds

References

1. Leinonen V, Alafuzoff I, Aalto S, Suotunen T,
Savolainen S, Nagren K, et al. Assessment of p-amyloid
in a frontal cortical brain biopsy specimen and by
positron emission tomography with carbon 11-labeled
Pittsburgh Compound B. Arch Neurol
2008;65(10):1304-9.
doi:10.1001/archneur.65.10.noc80013

2. Petersen RC. Mild cognitive impairment as a
diagnostic entity. J Intern Med 2004;256(3):183-94.
doi: 10.1111/j.1365-2796.2004.01388.x.

3. Braak H, Rib U, Schultz C, Tredici KD. Vulnerability
of cortical neurons to Alzheimer's and Parkinson's
diseases. J Alzheimers Dis 2006;9(3 Suppl):35-44. doi:
10.3233/jad-2006-9s305.

4. Walsh DM, Selkoe DJ. AP oligomers—a decade of
discovery. J Neurochem 2007;101(5):1172-84. doi:
10.1111/j.1471-4159.2006.04426 ..

5. Prasher VP, Farrer MJ, Kessling AM, Fisher EM,
West RJ, Barber PC, et al. Molecular mapping of
Alzheimer-type dementia in Down's syndrome. Ann
Neurol 1998;43(3):380-3. doi: 10.1002/ana.410430316.
6. Brooks WS, Kwok JB, Kril JJ, Broe GA, Blumbergs
PC, Tannenberg AE, et al. Alzheimer’s disease with
spastic paraparesis and ‘cotton wool’plaques: two
pedigrees with PS-1 exon 9 deletions. Brain
2003;126(4):783-91. doi: 10.1093/brain/awg084.

7. Brayne C, Richardson K, Matthews FE, Fleming J,
Hunter S, Xuereb JH, et al. Neuropathological correlates
of dementia in over-80-year-old brain donors from the
population-based Cambridge city over-75s cohort
(CC75C) study. J Alzheimers Dis 2009;18(3):645-58.
doi: 10.3233/JAD-2009-1182.

8. Nelson PT, Braak H, Markesbery WR.
Neuropathology and cognitive impairment in Alzheimer
disease: a complex but coherent relationship. J
Neuropathol Exp Neurol 2009;68(1):1-14. doi:
10.1097/NEN.0b013e3181919a48.

9. Castellani RJ, Lee HG, Zhu X, Perry G, Smith MA.
Alzheimer disease pathology as a host response. J
Neuropathol Exp Neurol 2008;67(6):523-31.

10. Janssen JC, Lantos PL, Fox NC, Harvey RJ, Beck J,
Dickinson A, et al. Autopsy-confirmed familial early-
onset Alzheimer disease caused by the 1153V presenilin
1 mutation. Arch Neurol 2001;58(6):953-8. doi:
10.1001/archneur.58.6.953.

11. Koch W, Teipel S, Mueller S, Benninghoff J,
Wagner M, Bokde AL, et al. Diagnostic power of
default mode network resting state fMRI in the detection
of Alzheimer's disease. Neurobiology of Aging
2012;33(3):466-78.
https://doi.org/10.1016/j.neurobiolaging.2010.04.013
12. Zhang Y, Wang S. Detection of Alzheimer’s disease
by displacement field and machine learning. Peer J
2015;3:e1251.

13. Bhatkoti Pushkar MP. Early Diagnosis of
Alzheimer’s Disease: A Multi-class Deep Learning

Framework with Modified k-sparse Autoencoder
Classification.

14. Feng C, Elazab A, Yang P, Wang T, Zhou F, Hu H,
et al. Deep learning framework for Alzheimer’s disease
diagnosis via 3D-CNN and FSBIi-LSTM. IEEE Access
2019;7:63605-18.

doi: 10.1109/ACCESS.2019.2913847

15. Islam J, Zhang Y. Brain MRI analysis for
Alzheimer’s disease diagnosis using an ensemble
system of deep convolutional neural networks. Brain
Informatics 2018;5:1-4.

16. Liu M, Li F, Yan H, Wang K, Ma Y, Shen L, et al.
Alzheimer’s Disease Neuroimaging Initiative. A multi-
model deep convolutional neural network for automatic
hippocampus segmentation and classification in
Alzheimer’s disease. Neuroimage 2020;208:116459.
17. Mikolov T, Sutskever I, Chen K, Corrado GS, Dean
J. Distributed representations of words and phrases and
their compositionality. Advances in Neural Information
Processing Systems 2013;26.

18. Ren J, Xu L. On Vectorization of Deep
Convolutional Neural Networks for Vision Tasks.
Proceedings of the AAAI Conference on Atrtificial
Intelligence 2015; 29(1).
https://doi.org/10.1609/aaai.v29i1.9488

19. Deng L. A tutorial survey of architectures,
algorithms, and applications for deep learning. APSIPA
Transactions on Signal and Information Processing
2014;3:e2.

20. Schmidhuber J. Deep learning in neural networks:
An overview. Neural Networks 2015;61:85-117.

21. Bengio Y. Deep learning of representations:
Looking forward. IniInternational conference on
statistical language and speech processing. Berlin,
Heidelberg: Springer; 2013. p. 1-37.

22. Bengio Y. Learning deep architectures for Al
Foundations and trends® in Machine Learning
2009;2(1):1-27.

23. The Cancer Imaging Archive (TCIA).
https://www.cancerimagingarchive.net/

24. Al-Jumeily D, Iram S, Vialatte FB, Fergus P,
Hussain A. A novel method of early diagnosis of
Alzheimer’s disease based on EEG signals. The
Scientific World Journal 2015;2015.

25. Elgandelwar SM, Bairagi VK. Analysis of eeg
signals for diagnosis of alzheimer disease. International
Journal of Scientific and Engineering Research
2016;7(1):529-32.

26. Rodriguez-Herrejon J, Camarena-lbarrola A,
Figueroa K. Automatic Diagnosis of Alzheimer Disease
from Electroencephalograms. IEEE International
Autumn Meeting on Power, Electronics and Computing
(ROPEC); 2019 Nov 13; Ixtapa, Mexico: IEEE; 2019.
p. 1-6.

27. Chakladar DD, Chakraborty S. EEG based emotion
classification using “correlation based subset selection”.
Biologically  Inspired  Cognitive  Architectures
2018;24:98-106.

Journal of Health and Biomedical Informatics 2024; 10(4): 326-336 an!


https://doi.org/10.1109/ACCESS.2019.2913847
https://www.cancerimagingarchive.net/
http://dx.doi.org/10.34172/jhbmi.2024.01
http://jhbmi.ir/article-1-812-en.html
http://www.tcpdf.org

