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ABSTRACT

Brain tumors arise from various complex factors, including genetic, environmental, immunological, and
biochemical influences. They can be classified as primary or metastatic, differing in their origin and location.
Brain tumors significantly impact the quality of life, leading to symptoms such as headaches, seizures, cognitive
decline, and motor function impairment, depending on the tumor's size and location. Early diagnosis of brain
tumors is crucial for improving quality of life. Timely detection allows for prompt treatment initiation, which can
prevent tumor growth and the worsening of symptoms. Diagnosis typically involves neurological examinations,
imaging examinations, tissue biopsies, and blood tests. In particular, MRI provides high-resolution images of the
brain's detailed structure, clearly depicting the location, size, shape, and surrounding tissues of the tumor. This
study proposes a method for detecting and segmenting brain tumors in MRI images, utilizing a dataset constructed
for this purpose, named “BrainTumors 1.0.zip.” Experimental results demonstrate that filtering the input images
enhances image quality and enables accurate tumor detection. Future research will focus on enhancing algorithm
generalization, diversifying the dataset, developing automated methodologies, and assessing clinical utility to
establish an effective tool for the diagnosis and treatment of brain tumors.

Keywords: Brain tumor, Brain MRI, Image processing, Brain tumor segmentation, Brain tumor detection

I. INTRODUCTION

MEFE FAH, BAH, G, 4FH o
Q% ofe] Byl aolEe] ofs) Wil x
FFe AW Folgon TRHM, F A
WA 91Xk AANA AolE wITRl gy
FFe o U AT 2ANA AW wAF, W@
BALE, FUE AZ0F So| TgHh o
FFe 54 AL FYNA BASE, B {9
54 91X F@5= gl Yl vy, Holy
MFEFE e PN WA FAT IFE
Fol M2 Aolso} 4B Folth. YwHow
A, 3, W RAEAF) Sol Aslo] Ak A
o FFL o AN WAT 5 glov,

Feis vebd il o] £ FFe Ao P
oM ztolE Holw W HALE S8
TES 4 ol

[e]

N o

M
o\
O
rlo
s

‘}9/] 7‘\:_101] Al 7}&) odEEL 1

71l wet FE, 2, Q1A Vs Ask
12] 3k

oy
o

do Lo
v

olr £

o
1o,
o,
2

N
N

I

19
o

o
=~ 4

ol AAH 2Ed

—meo
ox
o
gk

Ho o
H
=
N
il
=)
o
2
2
1o,
i
2
olo e
o

o & o

1 o o
)

dxjel Fhxe] e, AE A
WA, A% MEge AAA,

AF8E ZRol A se] Ae AsAZIEH,

o 2

2 S o

‘O,

2
o ¢
o

o 2 o ox w2 1o
1

2
X

-

M
o\
o2
lo
e
ue)
rlo
>
o‘-m Oﬂ.
Qﬂ
2
Y,
~
b
of
N
%
1,
>~
R

AAE g gl AR

53] MRIE AH0lY, BEn JHd Au

* Corresponding Author: Hwunjae Lee

E-mail: hjlee7@yuhs.ac

Tel: +82-01-9234-9058

Address: 50-1, Yonsei-ro, Seodaemun-gu, Seoul, Republic of Korea, Yonsei University College of Medicine



Detection and Segmentation of Tumors in Brain MR Images

& JsatA &) Fol MEd waT BdA T2
g = A Fa o

B =M e HEYol e MRIANA HE
F FAE BA Base ES Addt o
PR FF A7) Bk AR W BUEY %
$% 718 $RA £8g Fol, FIHor P4
JAAR S FHAI7I= d Ve ZloR g

II. MATERIAL AND METHODS

L. dlojg A=

oAl AREE HlolH AEE A WSS
A ABFE 510, FAAHEZF 5470, FF 5070,

THEE 5270, WA S67lE F 263719 Ao

2 AT A o)A = NEJM[” auntminnie'®!
Sprmger[ i Medscape[ 0 , Radiology cases' ', radlopaedla
oA Labling¥o] v <GS
1.0zip” o2 %3} T} Fig. 15-E Fig. 5 75
H dle]H ME “BrainTumors_1.0.zip”°l A= T4

W gadel ARE Ve Aol

“BrainTumors_

Fig. 1. A part of adenoma images in brain MRI.

Fig. 2. A part of epithelioma images in brain MRI.

Fig. 5. A part of schwannoma images in brain MRI.
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Fig. 6. Experimental Flow Chart.

EzaRe Agstel doleAEd g
pcel H¥ Sl
“Glioblastoma”, “Meningioma”, “Schwannoma”=
HE A4 ¥ 99 2esgh

oJ A} O
375

“Adenoma”, “Epithelioma”,

e

1msh0w(s) g ARESte] 2EgE dAke] A

£ spdol FAIsHAT

2t Anisotropic Diffusions AF-8-3lo] o2&
=tk o] AN = Fde AAE BEStaL o
B dool wol=E 4 AR ZHY I

693



Detection and Segmentation of Tumors in Brain MR Images

ol

I7)E 256 X 2560.%

ke
-

ste] ¥ %

gl 71

-
T

&

il

Detected
Tumor

Table 2] 4}

Tumor
Outline

Bounding
Box

Result

Table 2. Experimental results of axial images for
Adenoma

each tumor
Tumor
Epithelioma

Sagittal

N

Coronal

(

Sectional plane of the input image

Axial

Image

s g
g S
9] =
= )
3 =
< o

m

Table. 1. Filtering results of brain tumor images

Tumor

Table 1 LEFATE

A2 3l

Glioblastoma (

Meningioma

IV. DISCUSSION

el = ZF

\

Meningioma
Schwannoma

Ak M
cl,:ﬂ]_ ‘O’F_)_E %

o]
=

256 X 25602 7]

Schwannoma

HO
o

)
—_
o
ol
il

~
o

o

MRI &

@
+

=K

el

o =

o] ol

KN
=

=2 ‘th #k

e
<0

pase]

!

[e;

R

o} o] Aol A

¥ &% MRI

o

R

2 ATl B =l A

o

]

A

]

2

)

A

e A5

2bw B gkt}. Milica M. Badza(2021) 5&
"Segmentation of Brain Tumors from MRI Images

=
Using Convolutional Autoencoder" =il 4] 2Jn] &

R

stof v

°

1 9

<]

H| ol

el
op

¢

694




"J. Korean Soc. Radiol., Vol. 18, No. 6, November 2024"

g 7o Sk HIFY TS AT A= G
A NG As 1= E AT Y AsE
o 71 R UM =2 ASEE Blon, 9
dA A8 beAde At 2 R o
d& Adstol sk Aol ofde} HoHAE
AAE FHEstal F&ste Aol wFEn i o
Aol HEd Fdg B = ekt Parvathy

Jyothi(2022) &

traditional automated techniques for brain tumor

"Deep learning models and
segmentation in MRI: a review" =i-olA] 2
MRI 7]9b &5 8 7)o et A

oEH, Fo EAR AE A A A
o] =&ollAE ¥ MRIS A#A & k=
e 7)uk 2 2l ik fes Agstalot
Sarmad Maqgso0d(2022) &< "Multi-Modal Brain
Tumor Detection Using Deep Neural Network and
Multiclass SVM"el| A = F¢F 2 2 7 Wi o]

AASAL 2GS B UFF FA R BF

12
tlo
do
=

W AAA o R Ao R g WET A
ol Holu} 47 9747% 2 98.92%°] HI}LE
G5t o Aol daEste e, Al
T B H3HEA odel S ENT BREEE, &

el
ATH® AM  Mostafa(2023) 52 "Brain tumor

segmentation using deep learning on MRI images" ]|
A stelBel=E | 2 RES ARESho] MRIONA]
M FFe BFFE ATE, F A ol 1AY

E S M) =0°
e 2 AT Aolsh dATl olejg
A ATEe HEY BA 9 2ES 9D D
e A A AN, 7 AT g
543 A 23 vk 58 | 2y sl 4
3tE el 59 5% glon, o= MRI
G A FF 4az RIS O JAs &
gHor 9% 5 W HE F AL Aotk 1
Hu B AP geks 94S Agstel B
3 g ske] QB Gl vt el gfRel
weeskel Amel Adstel e PHoR

At} 2o B T 9 K Adgel EAs
W, GF AT o] % uekslof g A, Hlol
B A= vhepgel REsrie Holth B AT
A AgE doldE 54 30 WE Y
of Qlol, theat Felsh 271e] HFFS TF}

urh £2H9 dolg AES TE3

= Z
stk =4, gaelFe] durst sEel tidk 115l
S-N-N o}

(¢}

A
2l5o] g 284S Fole
Aok ot FF ATollM = A 4 ol <]

T ARE e R duPES ANG F U=
el

GO ool & Ao 5
oFe e N AU FH J4) 4} o

b o . O o =
Agk AAE ek 5 Aol AEae
ZRA 2 FEC A BHEE 5 UES
@ Bast Aok Ao, BAsh o8 7
$EAG 9 AR HAANA] YFH 84
of UE AFE Dasth ¥EF AvAe] AF
Ao q@e A4 Frhsa Qonw, oY /%
o] Al Aol oA BFA F YA Ash

V. CONCLUSIONS

o

=

O

4
r

FMRI 9ol A ¥ Eg

[e]
= eke A

ol
A5
Aeke gHel Age vY THG dolE A=

=
Q1 “BrainTumors_1.0.zip” & ©]-8-3}31 T}

i
ol @
ol

ot 4
ol o

9

il
H
a

-

A 2|2 Anisotropic Diffusions AF-8-3Fe] G4+
o] AAE HESHL Heksk J oA rol=E 7
A ZAT FEHE G 715 256 X 25622
ZAsgla AP ds N x=E M3l

EELE e

e T S P}
2 o,
8Ly
)
e
oM,
u i
o
)
)
[>

0%

o
8 of\
2
tlo |o
ne
N
H
o,
*
N




Detection and Segmentation of Tumors in Brain MR Images

) 32 M
3 o mx Lo
;

‘

I

ol
-

Acknowledgement

This research was supported by Basic Science
Research Program through the National Research
Foundation of Korea(NRF) funded by the Ministry of
Education(Grant number RS-2023-00248763).

Reference

[11 J. H. Sampson, M. D. Gunn, P. E. Fecci, D. M.
Ashley, "Brain immunology and immunotherapy in
brain tumours", Nature Reviews Cancer, Vol. 20, No
1, pp. 12-25, 2020.
http://dx.doi.org/10.1038/s41568-019-0224-7

[21 K. M. Reilly, "Brain Tumor Susceptibility: the Role
of Genetic Factors and Uses of Mouse Models to
Unravel Risk", Brain Pathology, Vol. 19, No. 1, pp.
121-131, 2009.
http://dx.doi.org/10.1111/j.1750-3639.2008.00236.x

131 S. Li, C. Wang, J. Chen, Y. Lan, W. Zhang, Z.
Kang, Y. Zheng, R. Zhang, J. Yu, W. Li, "Signaling
pathways in brain tumors and therapeutic interventio-
ns", Signal Transduction and Targeted Therapy, Vol.
8, No. 1, 2023.
http://dx.doi.org/10.1038/s41392-022-01260-z

[41 T. N. Seyfriedl, L. C. Huysentruyt, "On the Origin
of Cancer Metastasis", Critical ReviewsTM in
Oncogenesis, Vol. 18, No. 1-2, pp. 43-73, 2013.
https://doi.org/10.1615/critrevoncog.v18.i1-2.40

[51 R. Liu, M. Page, K. Solheim, S. Fox, S. M. Chang,
"Quality of life in adults with brain tumors: Current
knowledge and future directions", Neuro-Oncology,
Vol. 11, No. 3, pp. 330-339, 2009.
https://doi.org/10.1215/15228517-2008-093

[6]

[71

[81

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[171

G. Thenuwara, J. Curtin, F. Tian, "Advances in
diagnostic tools and therapeutic approaches for
gliomas: a comprehensive review", Sensors, Vol. 23,
No. 24, pp. 9842, 2023.
http://dx.doi.org/10.3390/s23249842

NEJM, URL;

https://www.nejm.org/image-challenge?startPage=1
auntminnie, URL; https://my.auntminnie.com/cases/

springer, URL; H. H. Sultan, N. M. Salem, W.
Al-Atabany, "Multi-Classification of Brain Tumor
Images Using Deep Neural Network", IEEE Access,
Vol. 7, pp. 69215-69225, 2019.
http://dx.doi.org/10.1109/ACCESS.2019.2919122

medscape, URL;
https://emedicine.medscape.com/article/779664-overvie
w?_gl=1*lotqdtg* gcl au*MTczMTAONTkINC4xNzM
xOTAzNjAw& form=fpf

Radiology cases, URL; Gaillard F, Sharma R, Spires
R, et al.,, "Brain tumors", Radiopaedia, 2024.
https://doi.org/10.53347/rID-4986

Radiopaedia, URL; Smith D, Sharma R, Bell D, et
al. "Intracranial tumors (summary)", Radiopaedia,
2024. https://doi.org/10.53347/rID-34338

data-visualization, URL;
https://kr.mathworks.com/discovery/data-visualization.ht
ml

L. Li, W. Ding, L. Huang, Xi. Zhuang, V. Grau,
"Multi-modality cardiac image computing: A survey",
Medical Image Analysis, Vol. 88, No. 102869,
2023. https://doi.org/10.1016/j.media.2023.102869

MATLAB®, The Language of Technical Computing,
From:https://www.mn.uio.no/astro/english/services/it/hel
p/mathematics/matlab/matlab_prog.pdf

M. Martucci, R. Russo, F. Schimperna, G.
D’Apolito, M. Panfili, A. Grimaldi, "Magnetic
Resonance Imaging of Primary Adult Brain Tumors:
State of the Art and Future Perspectives",
Biomedicines, Vol. 11, No. 2, pp. 364, 2023.
https://doi.org/10.3390/biomedicines11020364

M. M. Badza, M. C. Barjaktarovi¢, "Segmentation
of Brain Tumors from MRI Images Using
Convolutional Autoencoder", Applied Sciences, Vol.
11, No. 9, 2021. https://doi.org/10.3390/app11094317

696



"J. Korean Soc. Radiol., Vol. 18, No. 6, November 2024"

[18]

[19]

[20]

P. Jyothi, A. R. Singh, "Deep learning models and
traditional automated techniques for brain tumor
segmentation in MRI: a review", Artificial
Intelligence Review, Vol. 56, pp. 2923-2969 2023.
https://doi.org/10.1007/s10462-022-10245-x

S. Magsood, R. Damasevicius, R. Maskelilinas,
"Multi-Modal Brain Tumor Detection Using Deep
Neural Network and Multiclass SVM", Medicina

(Kaunas, Lithuania), Vol. 58, No. 8, pp. 1090, 2022.

https://doi.org/10.3390/medicina58081090

A. M. Mostafa, M. Zakariah, E. A. Aldakheel,
"Brain tumor segmentation using deep learning on
MRI images", Diagnostics, Vol. 13, No. 9, 1562,
2023. https://doi.org/10.3390/diagnostics13091562

697



Detection and Segmentation of Tumors in Brain MR Images

'E.‘ ZH 1,2,*

o]

cul

Mo

2

& sk 52

3

3k A
S}

Axheta o)

or

pul

NS

ﬁo
B
"
2l
o
o]
0

Mo

2% 7]
CERERE

%
g ¢ F&

2
o
R

)

3
W s
o N
o -
Mo D]
£y |
T T
T =

juy
= o}
= 1
Ay
=
i iy
B2
TS

s
CI
= 2
WoOg
o
— g
< 8
o @
=
B
o I
]
N o
oo
N- 7
=K

3
Py Ao

o
o

)

AS e "o wH oju] X

3

=
=]

—

(e}
H

il

i
;OO s
55 o
%o
T oo
7 o

A7} Fu ol

Al
Al

<4qr
<4

A

.
s o84y

sH
=1

YUHS-KRIBB ojahchs} 639179,
Aot oty

‘Bo
%0

o] £}

GEE)

698





