
DOI: 

Abstra
of dem
memo
adults
time, 
sympt
study 
on it w
 
Keywo
 

  Alzh
usual
diseas
comm
friend
health
Pneum
isn’t a
medic
perso
to de
early 
classi

  A
existi
under
algori
Netw
Differ
projec
Train
datase
large 
them 
neede
Next 
image

  Som
differ
Disea
  First
perfo
focus
water

 http://dx.doi

PROPO

act: Alzheimer's
mentia that gradu
ory, thinking skil
. Pre-detection i
it can lead to ir
toms from such 
consists of two 

which will be use

ords: ADNI, Alz

I

heimer’s disea
ly start slowly
se, a person w

municate and 
ds. A person h
h complication
monia, Dehyd
any cure for th
cation can help

on’s life a little
velop a system

stage. It wi
ification of pat
As a part of t
ng systems w
rstand the adva
ithms. The c

work is the best
rent designs w
ct. Preprocessi

ning of the syste
et which has b
population su
suffering from

ed as the imag
step is traini

es and the last s

II. 

me of the exis
rent papers o
ase from MRI s
t was Water
rms transforma

sed only on th
rshed algorithm

.org/10.26483

Internati

OSED SY

s disease is a neu
ually destroys br
lls and the abilit
is crucial for suc
rreversible brain

data. The syste
parts. First is ob
ed to train the sy

zheimer’s Disea

I. INTRO

se is a “progre
y and are mild
who has Alzhe

depends enti
having Alzheim
ns such as D

dration or Mal
he disease, an e
p keep the brai
e better. The ai
m for detectin
ll be using a
ients into diffe
the literature s
were read. A 
antages and dis
conclusion wa
t algorithm as i
were made to 
ing of images 
em model is cu
been used pro
uffering from 
m a stage low
ges contain un
ing CNN mod
step is classific

LITERAT

sting systems 
on systems u
scans.  
rshed Algorit
ation on graysc
he hippocampu
m was used t

3/ijarcs.v11i1.6

Volume

ional Journ

Avail

STEM FO

Siddhi Bo
D

Fr. 

urological disord
rain cells, affect
ty to carry out th
ch a disease as d
n damage. There
em uses an expe
btaining the Alzh
ystem. Next is us

se, Convolution 

ODUCTION 

essive” disease
d. In the later
eimer’s is no 
irely on his/h
mer’s disease c

Depression, Un
lnutrition [1]. 
early detection
in cells active, 
im of this proje

ng Alzheimer’s
a deep learni
erent categories
survey, a few 

comparison 
sadvantages of 
as that Convo
it gives the hig
understand th
was successfu

urrently being w
ovides brain M
Alzheimer's d

wer. Data prep
nnecessary lab
del with these
cation. 

TURE SURVEY 

were studied 
used to Detec

thm. Watersh
cale images. In
us region of t
to identify the

6503 

e 11, No. 1, Ja

al of Advan

RESEAR

lable Onlin

OR DETE

othraa, Jonath
epartment of C
C. Rodrigues I

Navi M

der in which the
ting a person's m
he simplest task

drugs will be mo
efore, it is very i
erimental approa
heimer’s disease
sing a Deep Lea

Neural Network

e. Its symptoms
r stages of the
longer able to

her family or
can experience

nreported pain
Though there

n with effective
thus making a

ect therefore is
s disease in its
ing model for
s.  
papers on the
was made to
using differen

olution Neura
ghest accuracy
he flow of this
ully completed
worked on. The

MRI scans of a
disease, few of
processing was
bels and noise
e preprocessed

while reading
ct Alzheimer's

hed Algorithm
n [2], the study
the brain. The
e hippocampus

anuary-Feb

nced Resea

RCH PAPER

ne at www.i

CTION O
 

han Jackson &
Computer Engi
Institute of Tec

Mumbai, India 
 

e death of brain 
memory. It is an 
ks. Alzheimer's d
st effective if ad
important to uti
ach to evaluate t
e Neuroimaging 
arning algorithm 

ks, Deep Learnin

s 
e 
o 
r 
e 

n, 
e 
e 
a 
s 
s 
r 

e 
o 

nt 
al 
y. 
s 

d. 
e 
a 
f 
s 

e. 
d 

g 
s 

m 
y 
e 
s 

from MR
segmenta
an image
obtain an
used for t
achieve a
  A two-s
this, Spar
features o
from AD
simple co
distributi
2D and th
imaging. 
network. 
features i
input val
four outp

  Conv
deep neu
such as im
of feed-fo
features o
[4], a con
pooling l
controllin
this study

  The aim
MRI scan
Disease. 
First was
of a perso
Cognitive
decline 
Disease).
respond t

bruary 2020

rch in Com

R 

ijarcs.info 

OF ALZHE

& Shruti Telan
ineering 
chnology 

cells causes mem
irreversible, pro

disease is the mo
dministered early
lize automated t
the best pre-det
Initiative (ADN
to detect the dis

ng, Image Proce

RI scan of th
ation technique
e are very clos
n accuracy of 
the study were

a higher succes
stage learning m
rse filtering w
of all MRI sc

DNI dataset. Sp
ost function in
on. The system
hen creating pa

These patch
SoftMax regr

in the second 
lues into a vec
put classes and 
volutional Neu

ural network wh
mage recogniti
orward Artifici
on its own wit
nvolution layer
layer was then
ng overfitting. 
y and achieved 

III.

m is to develop
n of a person a
Few terminol

s CN (Cognitiv
on who is com
e Impairment)
in the brain 
 AD is when th

to the environm

0 

puter Scien

EIMER’S

ng 

mory loss and c
ogressive brain d
ost common cau
y in the course o
techniques for p
tection method o

NI) dataset and p
sease from this n

ssing 

he brain. This
e, is used whe
se to each othe
87%. The gra

e blur and henc
ss rate. 
method was us

was done in th
cans of the bra
parse filtering 

nstead of const
m involved con
atches from the
hes were then
ression was ap
stage. This w

ctor of values.
achieved an ac

ural Networks 
hich has prove
ion and classifi
ial Neural Netw
th the help of 
r was used to h
n used for re
ADNI and OA
90% accuracy

PROPOSED 

p a system th
and detect the 
logies were t
vely Normal) w
mpletely free o
) is the initia

cells, leadin
he patient tota

ment.  

nce 

ISSN No. 09

 DISEASE

ognitive decline
disorder that slow
use of dementia a
of the disease. If 
pre-detection of 
of Alzheimer’s d
erforming Image

neuroimaging da

s algorithm, w
en the areas of
er. The algorit
ayscale images
ce, their system

sed in the study
he first stage to
ain which wer

was used to 
tructing a mod
nversion of 3D
e three physica
n fed to the

pplied to the th
as used to nor
. The SoftMax
ccuracy of 98.7
(CNNs) is a c

en very effecti
fication. Also, 
work which le
a convolution

handle image f
educing sampl
ASIS dataset w
. 

SYSTEM 

at will take in
presence of A

aken into con
which describe
f the disease. M

al stage which
ng to AD (A
lly loses his/he

76-5697 

E 

e. It is a type 
wly destroys 
among older 

f not done on 
Alzheimer's 
disease. The 
e Processing 
ta. 

which is a 
f interest in 
thm helped 
s that were 
m could not 

y by [3]. In 
o learn the 
re obtained 
optimize a 

del for data 
D MRI into 
al planes of 
e proposed 
hen learned 
rmalize the 
x layer has 
7%.  
category of 
ive in areas 
it is a type 

earns image 
al layer. In 
filtration. A 
e size and 

was used for 

n the Brain 
Alzheimer’s 
nsideration. 
es the brain 
MCI (Mild 
h causes a 

Alzheimer’s 
er ability to 



  Ther
MCI 
distin
AD. T
  The 
traine
categ
system
of age
be of
single
diffic
system
scan w

  T
Neura
Conv
Activ
applie
activa
makin
layer 
layer.
the s
param

  Fig. 
with 
DICO
obtain
descr
proce
repres
pixel.
also p
the fe
 

  Fig. 
with p
DICO

Sid

re is a minute 
and AD pati

nguish between
This is only po
system propos

ed using brai
ories explaine
m will consist
es ranging from
f DICOM form
e scan. As eac
cult to estimate
m will therefo
where the featu
The pre-proces
al Network m

volution Neural
vation layer and
ed to the inpu
ation layer will
ng a significan
will be applied

. The function 
spatial size of 
meters and com

1 represents th
data pre-proc

OM format. Th
ned. A feature 
ribing an obje
essing, features
sentation of an
. However, mo
possible [4]. Th
eature vector.  

Fig. 1. Bl
2 represents th

pre-processing
OM format. Th

ddhi Bothraa et al

difference betw
ients. It is th
n these scans 
ossible with the
sed is a deep l
in MRI scan
d above. The 

t of processed 
m under 2 to o
mat. DICOM g
ch scan has dif
e the slice nu

ore be using th
ures of the brai
ssed images w

model for train
l Network con
d a Pooling lay
ut images in th
l be used to tra

nt difference to 
d to the output
of Pooling lay

f representation
mputation in the

IV. D

he flowchart o
cessing stage. 
he feature vect
vector is a vec

ect's importan
s can take ma
n image is the
ore complicate
he classifier w

ock Diagram f
he flowchart o

g of the testing
he next step i

l, International Jo

ween the brain
herefore difficu
and identify th

e help of a com
learning model
ns belonging 
data being us
brain MRI sc
ver 85. The im

gives individua
fferent number
umber for ever
he middlemost
in are more pro
ill be fed to th
ning and clas
nsists of a Con
yer. The variou
he Convolution
ain the network
the accuracy. T

ts generated by
yer is to progre
n to reduce t

e network. 

ESIGN 

of the training m
The images 

tors from thes
ctor that contai
nt characterist
any forms. A 
e raw intensity
ed feature repr
ill be trained w

for Training M
of the testing m
g dataset image
is extracting f

ournal of Advanc

n MRI scans of
ult to visually
he presence of

mputing system
l which will be

to the three
ed to train the
ans of patients

mages used wil
al slice from a
r of slices, it is
ry patient. The
t slice of each
ominent.  
he Convolution
sification. The

nvolution layer
us filters will be
n layer. ReLU

k faster withou
Then a pooling
y the activation
essively reduce
the number of

model. It starts
used were in
e images were
ins information
tics. In image
simple feature

y value of each
esentations are

with the help of

 
odel. 

model. It begins
es which are in
feature vectors

ced Research in C

f 
y 
f 

m.  
e 
e 
e 
s 
l 
a 
s 
e 
h 

n 
e 
r, 
e 

U 
ut 
g 
n 
e 
f 

s 
n 
e 
n 
e 
e 
h 
e 
f 

s 
n 
s 

from thes
CNN mo
comparis

 
  The da
Neuroima
acquired 
Californi
in imagi
tracking 
enables s
  ADNI h
stage of t
interventi
methods 
the world
  ADNI r
study vo
study, em
to elimin
to license
Archive 
  The data
namely A
various s
consists o
age range

  Image 
important
quality o
accuracy.
scans obt
film-artif
moved on

Computer Science

se processed im
odel. The mode
on to the traine

Fig. 2. Block

V.

ataset being u
aging Initiative
website deve

a [6]. The data
ing genetic a
of Alzheimer

haring of data 
helps in the st
the disease usi
ions, preventi
and it also pr

d. 
researchers co
olunteers throu
mploying a cus
nate inconsisten
ed investigator

aset is availabl
Axial, Corona
cans of a sing
of different slic
e of 2-85 years

VI.

pre-processing
t when it com
f data being tr
. It was therefo
tained from AD
facts and label
n to skull stripp

e, 11 (1), Jan-Feb 

mages which w
el will then cla
ed dataset.       

k Diagram for T

ABOUT DA

used is ADN
e). ADNI is a g
eloped by the 
aset consists o
and biochemi
r’s disease (A
between resea
tudy of detect
ing biomarkers
on and treatm

rovides job sec

ollect many fo
ughout their 
stomary set of 
ncies. This inf
rs through the

le in three view
al and Sagitta
le patient in di
ces of the brai
.  

IMAGE PRO

g and featur
mes to an imag
rained has a hu
fore necessary t
DNI. The syste
ls from the D
ping. Skull stri

2020,8-10 

will be fed into 
assify the imag
        

Testing Model

ATASET 

NI (Alzheimer
globally design

University o
of images whic
cal biomarker
AD). The AD

archers around 
ting the earlie
s. It also advan
ment through 
curity to the s

orms of knowl
participation 
protocols and 

fo is accessible
e LONI Image

ws of the brain
al. The datase
ifferent views.
in. The dataset

OCESSING 

re extraction 
ge-based applic
uge impact on 
to process the 

em began with 
DICOM image
ipping refers to

the trained 
ge based on 

. 

’s Disease 
ned clinical 
f Southern 
ch are used 
rs for the 
D research 
the world.  

est possible 
nces in AD 

diagnostic 
cientists in 

ledge from 
within the 
procedures 

e at no cost 
e and Data 

(IDA). 
n which are 
et provides 
 Each scan 

t covers the 

are very 
cation. The 
the system 
brain MRI 
removal of 
s. Then, it 
o removing 

 



Siddhi Bothraa et al, International Journal of Advanced Research in Computer Science, 11 (1), Jan-Feb 2020,8-10 

© 2020-2022, IJARCS All Rights Reserved       10 

skull outline from the brain MRI scan. Skull Stripping results 
in better segmentation of different brain regions. It therefore 
helps with accurate diagnosis of any brain-related disease. 
Next step was image smoothing. Image Smoothing helps with 
diminishing the noise and missing pixel values. Neighborhood 
averaging and edge - preservation smoothing techniques were 
used for blurring the background and focusing on the Region 
of Interest (ROI) [7].  
  Next was contrast enhancement using Histogram 
Equalization. Histogram Equalization was used to improve 
contrast in images. It involves stretching out the intensity 
range of the image.  
  After this, region-based mask extraction was performed. This 
was used to extract the Hippocampus region from the brain 
which is the feature that was decided to be used. The 
Hippocampus is situated in the temporal lobe of the brain. It 
plays a role in information processing and is one of the main 
features involved in Alzheimer’s Disease. The Hippocampus 
can be seen clearly in the coronal plane of the brain as it is 
angled perpendicular to the long axis of the hippocampal 
body. Fig 3 is a sample of the images on which image 
processing was performed: 
 

 
Fig. 3. Image Preprocessing Pipeline 

VII. CONCLUSION 

The cause and effect of Alzheimer’s disease was hence 
studied. The treatments carried out by Doctors as well as the 
current systems for detection of the same were studied. Dataset 
for training the model was obtained and pre-processing 
techniques were performed on the images.     These images 
can now be used to train the system using a Deep Learning 
algorithm. Image pre-processing techniques were thus 
implemented. 
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