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ABSTRACT

Introduction: Accurate and early detection of brain tumors from MRI images plays a vi-

tal role in improving prognosis and treatment planning for patients. However, manual inter- :

pretation of MRI images is time-consuming and prone to human error. This study aims to

present and evaluate an automated and efficient method based on the YOLOVS algorithm i

and deep learning for detecting brain tumors in MRI images. Materials and Methods: In

this study, the YOLOv8 model was trained using a dataset of 500 labeled brain tumor MRI i

images. The model’s performance on the evaluation and test datasets was assessed using }

the metrics of Precision, Recall, and AP50. The model was trained in the Google Colab en-

vironment using a Tesla T4 GPU and over 100 epochs. Results: The results showed that

the trained YOLOVS algorithm achieved high accuracy and speed in detecting brain tumors.

The obtained AP50 values on the evaluation (94.5) and test (94.6) datasets, along with high i

Precision and Recall values, were evidence of the model’s strong and stable performance i

in tumor detection. The qualitative examination of sample images also confirmed the high i Keywords:
accuracy of the algorithm in locating and detecting tumors. Furthermore, the short training i

time and high detection speed were other advantages of the YOLOvS algorithm in this study. i 1. Brain Neoplasms
Conclusion: The present study demonstrates that the YOLOvS algorithm has significant | 2. Tomography
potential for the automatic and efficient detection of brain tumors in MRI images. The ap- 3. Early Di.agnosis
propriate balance between accuracy and speed, as well as the good generalizability of the 4.P TOgnosis )
model, makes YOLOVS8 a valuable auxiliary tool for radiologists achieving faster and more 5. Artificial Intelligence
accurate detection of brain tumors. Future studies focus on increasing the volume of training :

data, improving the model architecture, and clinically evaluating the proposed approach.

*Corresponding Author: Behnam Solatinia

Email: behnamsowlati@gmail.com


https://shefayekhatam.ir/article-1-2574-en.html

[ Downloaded from shefayekhatam.ir on 2025-07-06 ]

&

YOLO 2,501 31 s3lisias b MRI 25l 33 (550 sl ygo58 5230 (s

39822, Ol ol L S guo ol

Q\ﬁ‘ aQLa)S gw]w.u 6)514-% s LSL&.QSJ EMass olKislos ‘leatm lec e..\i.i..aaj'}i nS.a.u) os)f

i wleMb|

VEF olo,s F b pdy VE-F Cigs ) YO tas ol VE Y aanl 10 redl o

=

Sg—str 5 Sl i MRI jglas 5l (6550 (sld 9095 plS0g) 9 3—do Laue s d._o..u.o
Fomslal (g e (Jlo L a8 e Ll e (6l Gl sl 5 (oS Tt
Pobyy Sa byl g adlyl Bae L adlhe ool ol Sl sllas sxiie g 009 ,o05le; MRI

5loolaiwl Ly YOLOVE Jae caalllas oyl 1o ity gigy g Olg—o .l 00 Lol MRI gl (o

Pash ool uu)s_,o—‘ Ge 5l js0gy 5l oo (5,105 ez MRI ;005 0+ ol 03l d_cgamma
{ Re- Precision sl lxs 5l oslizl Ly Sloial 3 bl clmosls dsgame g5, o Joms o, Slas
{ GPU ;I soliz—ul L Google Colab Lo ,3 Joms (jbjgmsl b S )|,5 oy, )90 APS0 4 call
P bieel YOLOVS (o 2y o8Il a S ols ol oyl :dasdly o plol ), S5 Ve v o g Tesla T4
P A APSO oolie el 4Bl Cews (s Lo jgeg asid (o oYL ey 5 CBS A 0ud
saals’ glools |

e g 1 | 0 ot U b o Jd 3 S v B
Sy Y oLssS t"’”’f! ol-f} DS 9l ) Lo ygess pandeis g «fel—.’.olfw » Lv-u..)si” @“—wdé ey
RIS ‘5)_.542.“ ..\._:ey aalllas u_sl 4o YOLO\'/S =i, sLl5e )f%‘ﬁ 3l ‘u"-‘-’“‘*’ 63{1% u.C)_wj

Ge;“ T e F Sog s e id gl AT J=B Jeeily, YOLOVS i oSl oS 0l ylis ol St
e ha L Ome g ety g S8 o caalie JoLS 3o MR gl 0 (5550 sLsygeg aal 5
s P beaglasly gl ae il (SoS Il S a1, YOLOVS «Jas wg—3 (5 3y oo

P il o ST Oldlas S o Jas (i Lo ygegs ;558 5 e e pan i3

Precision YU ,olie oyizen g (AF/8) Slocial 3 (AF/0) ol sleesls (g5, s oael s

ol amlys S a5 ol ian g,y b o)l g Joe (5 lere Sg—py ¢ Sbja—sl (sLaosls

Wi dgo plae 1] ghmmd oo itk

behnamsowlati@gmail.com :So g 35S Sy


https://shefayekhatam.ir/article-1-2574-en.html

[ Downloaded from shefayekhatam.ir on 2025-07-06 ]

=

U—AASH a‘—"—m

B 5ok o)l (pwyp @ Vo TY Lo o ) Sty
78 Gk Sl ke sl jsesi pliinog) mes il o
Sl aalllas oyl sl 4l MRI oyl ool
P egran (hgo (G slaue a5 Cul 00,5
o A8 Wi bt s iy b slagSIl Lulis
OV 0l s ol Gl gt g ol

Sl 9088 (Rt S LB gy jelale A VYV Lo o
GOl 5 05 >g0 sla Al 4 (L dbze (55 e
s slp gy 5l eslaiwl L (g5 sla 505 380
Ooed slapi o1 5l eola_wl Gy, o g a Sy,
Y el ob‘o)‘)_"i ST 5,50 _\_,_,1)3 u_,] ‘51)_3

e YoV Jlw j0 a5 (559, alllas SO (pizmen
Ao )0 Bl glacd, iy ‘5-»))_54_4‘&‘_.“:‘ 03—
oo gl " i iglglS mac slaasii 5l eolai il
00,5 ol g aB (g3 sl g0g8 a Lt glg]
) SisS oS Lpysesi iy 5 5530 oo

Lo yge95 a5 )0 MRI jglas Ll 4 asgs b
& a5 ;3 YOLO Joe sl saisilys o (55—

4_‘»‘)| Ja U_" (51_'0‘ B ‘)_’,jLa_',' )é l_w‘ . "“.5 s
s YOLO Jos , o S ._\_,,Uf S TIRE G E
S Gire yegi 093 (a iS5l Foee g=S0L

49— MRI , glas 31 slools a_cgama 5l oolai_wl Lo |,
Sleslawl Lo 1y ol o, Slee g o ools (o5l (g3—a0
Lol jade i awy jo o laibl ool sla las
3950 LS5 )55 (g 3550 @z ol 4
S5 il S Gl ol goleity (g, 45
9 FE S )0 bl il gl die )|
A a0 g 00, S Jes (it sLm)gedi ;T GE
I e W e
loss g 55 oolawl Lo Lales S8 S gl
B> yol> aallas YOLO 5,8 i sle function

L g0 slw 9088 ot [0 (6,5Yb Jlny S
ol oals &Sl iy Slallae an cad el ola]

L gy 9 olge

3 =300 50 YOLO (00,651 (3 m0 am ¢ ity oyl
RS 5 Ca s § CBD s SLS L dn s g, S

G oml GBS ley L (A Sl oo asl f sl

! Magnetic Resonance Imaging (MRI)

2 Deep Learning

* Faster Regions with Convulutional Neural Network
4 Single Shot Multi-box Detector

% You Only Look Once

¢ Convolutional neural network (CNN)
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