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Detection Of Brain Tumors From Magnetic Resonance Imaging By
Combining Superpixel And Relevance Vector Machines Classification
Methods
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Abstract: The production of additional cells often forms a mass of tissue that is referred to as a tumor. Tumors
can disrupt the proper functioning of the brain and even lead to the patients' death. One of the non-invasive
diagnostic methods for this disease is Magnetic Resonance Imaging (MRI). The development of an automated
or semi-automatic diagnostic system is required by the computer in medical treatments. Several algorithms
have been used to detect a tumor, each with its own advantages and disadvantages. In the present study, an
automatic method has been developed by the combination of new methods in order to find the exact area of
the tumor in the MRI image. This algorithm is based on super pixel and RVM classification. The algorithm
used in the super pixel method is the SLIC algorithm, which calculates for each super pixel 13 statistical
characteristics and severity. Finally, an educational method introduced from the RVM classification algorithm
that can detect the tumor portion from non-tumor in each brain MRI image. BRATS2012 dataset and FLAIR
weights have been utilized in this study. The results are compared with the results of the BRATS2012 data and
the overlap coefficients of Dice, BF score, and Jaccard were obtained as 0.898, 0.697 and 0.754, respectively.

Index Terms: Magnetic resonance imaging, Super pixel classification, Relevance vector machines
classification
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Fig. (1): Image of the brain tumor and superpixel image
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Fig. (2): The Proposed method flowchart

Yo

1] 058 oo solinad Sig gl el sl G sle o]

2309 e 335 i s MRI pglar S5l ) Sen 5 (22,
3loolaiwl b odes jobdy ol (gulispmnd L0l aseis |, (g5
plil FCM susypmnis 9 K-mean gosaiios @il ald i,
50 slaghs, & Cumd GasllS g 580 S (g, onl 0sdise
lion S 4 S ety 00 s pgeal SO by, cnl 5l )l
i Blasl plos Lo 85 - Cosl Sy )57 9 s oliie jloam pitnens
5 el OMSie 5 el ouls s ajlre den S g 00,90 |,
Iv] el oxbu, JBlas 4y 1y ciwd ol

2 9szge Glapi sl gl a4 dlie cpl o ) Sen g Lo)ls LSy,
FS n e Kemeans 0,63l giise 5l oo &l Lol (glad
Vlgice eoloiins bsy ol 51 ol gl wisS eolizul wglite
by Cnl 09y Y0 o Canl ST L (S pslal (gapedS sl
il e alS 5 Cikises sl el dmslone 5l oalitl sLl5e gl,ls
ool a0l pglas Slije Soue Wis, 4o waz al,eSl Ll
il 25 Ojpe & s3liy b Sl Sl

9 3)ly (63959 Dlgreas (ol poai )

29 b 6 S wlide &jgar pgad Y

o Jlade oS oy Y

OMaie i syl IS ewdle F

I s azog> 05l 0

gy Jle st wlodses solitl (oS 5 (b3, 3l OS2 5 (23
9 AP Slp o8l n (e B9y b jgess adlate (bl p (e
2 e o9y olareas TOGLCM cuul ou &l 59095 (soiailo
ool oa oslital MRI gl 1 Sis gl slp cdly
ol sandinh gl "MLP LS & LVLS-SVM sanail
9 Al (oloiday gy Cansl 0 coliiul (555055 2E 5 (55055
85 gy nl el 9gzge sla by, Sl FogS (atered 8 L
L8] sas o las 1, 7a8/5Y

kel o isu slp |, MSFCM 2,581 oS 5 (o2 Sigets
sl o FOM b, 5 S ppm0 sy ol 45 30, 0aliesl MRI
Mo s 9 9850 45285 JuSo g Wiz 4y gl Il o
bl mobis gly 38,5 S (uilly b Giblie sl Gros
o9 oS yiges 2 612 38 gt (5285 (sl 05 o0 ol
S oo ool JuSoy bow JuuSog g 3l cgiinains ¢l FCM
@onaiwd b JuSs s b jie MRE oad (250 polai coles)y
FCM g, 5l o asl)| (g, am8 oo lis talejl 09 o plésl asline
255 s)ls & MRI p5las gans i )0 (9% gl § Conl jaal)lS
P R PO IO CON VS ORI [V PV GOV PP W PR SN S-S
Vb oo il g 2o b Ll 3 MRI pglas gonide o5 0 oo
Sllas 4 azgi by plulid)lS Lawg FCM () L anglie )
a5 Gl oads ool las oyod gl ool ogdle 09l plodil (bl



YT o cdal, o etile (uiuaiel 5 JoSiy g Slaghs) 3ol b (ouablie 2ais pglad 5l g0 sbayse98 ansess

OD G g el Cad g olad Lolgd sl oS 5 (S 5k 4y alolé

13900 e ) Oj90
D= [d?+ (2)?m? )

g 55 50 (6 pdy Bllasl Co LB as’ ol S0 28 (o pom ] joas
Fos 88 gl yisy sasmolasim YU polie aes o lii |y JuSCy
P390l Sl o5S o ol |y dllasil BB glaj e M (s jpolis
e Elgl (G300 H9a58 el 9 (ariS Sl 98 sonaib S
S sbilen 35 i )3 (lgee a5 Sl S92y b Shs
ol (shls e Sl a5 o ol B0 ol 5 e
S 55 G lp Dol Gla Thy lple Col odizmy
Gl Cmo g Sl JoSe sla S 5l rlple s
D g0 03l

RVM) Lyl lo p cmiolo (gusvainb —F-Y

390 Solee sblye xils Jdo 4y Lol Jloy il ;! sla Lo jo
i SYoleo by (g cpl el 3513 Gliiore Sl (6l 4z g
Wlaslrs  Solu e D RVM il jlginl oz &¥oles 4y bgy o
S &bl (5,35 5 il o) )0 (el bl cunl 08
J= 0 ol 5l eslaiul coglate o J> .0 RVM (glas )57 o0
las SO (V) S sl dz g5 5 50 O U b (6,500 a0 bgs po Jile
el 00D (S Cond 50 4y AS 20 oo LS |y (gam g0 S

o
-

Y4
(18] gan 8 (S5 sliad S (M) IS
Fig. (3): A two-dimensional property space [15]
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Fig. (4): Effect of superpixel size variations and compression
coefficients on the overlap coefficient
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Table (1): The relationship of superpixel S size with
overlapping criteria

Slosyed slylors LS Sy g ol olail alal, :()) Jga

Sonee b lee
Jaccard BF Dice
Score

XY | efeer | oevar] v

1000 | -N0F | -if0- Y.

AR | D | e foo

SIYAY | <IYYY | e/ O sl
SYAY | oevet | avee | s | JeSense
SYEY | oY | oevAe ] v

SYEY | eNAY | evva A

SYED | AN | YT q..

VYA | sy | ey |y




YT o cdal, o etile (uiuaiel 5 JoSiy g Slaghs) 3ol b (ouablie 2ais pglad 5l g0 sbayse98 ansess

Uil syl yu-Y-Y
ouls ooldiwl  hudod g, u’J.Ll)‘)l Sly sl 4w 5l Gadow ol o
25 Dypens |y el Glgice (1) Joazr il 4 4295 b ol

D9l hy 2l

Table (3): Introduction of evaluation parameters
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Table (2): The relationship between the size of the compression
coefficient and the overlapping criteria
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Table (4): Average values of overlapping parameters
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Fig.(5): Chart of the effect of compression coefficient variations
on the DICE overlap factor
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Fig. (8): (a) Comparison of the Jaccard score parameter for all
samples (b) The average parameter of Jaccard score
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images, using SVM and RVM
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Table (5): Comparison of similar studies in this field with this

research
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