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* Brain Tumor Segmentation (BraTS)

* http://braintumorsegmentation.org/
* Brain Tumor (| Z 5|2 L] & S2{M D = | Moo M M7= SY) 0f| CHeF Dataset
* Task1 (Segmentation) f Task2 (Classification) = DatasetO| Lt O{ ZIC

Task 1: Brain Tumor Segmentation in mpMRI scans.

Task 2: Radiogenomics: Prediction of the MGMT promoter methylation
status in mpMRI scans.
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* BRaTS Task 1 Dataset

* Brain Tumor2| M| 7 X| #H3=0f C{ Bt 3D Segmantation Dataset

* Category for Data: Edema(ED), Enhancing Tumor(ET), Necrosis(NCR)

* Category for Segmentation: Enhancing(ET), Tumor Core(TC), Whole Tumor(WT)
. , TC=NCR + ET, WT=ET+NCR+ED

Enhancing

https://arxiv.org/pdf/2107.02314.pdf
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* Dataset Component

. SIXFE 2 CFAL 71 2| NifTI THY (nil.gz) © 7K1 QS ->

-> flair, t1, tlce, t2, seg
SIS O X 00| = B A

NifT

* NifTl: Brain MRl @& %% 2L

e flair~t2= 42 _H:| O1| CHS 2t 2t CHE AL E O| 86l A| = H Tt Data, seg= Ground Truth Data (GT : Tumor Area)
flair tlce

BraT52021_00000_flair.nii

BraT$2021_00000_seq.nii

BraTS2021 00000 t1.nii

BraT52021_00000_t1ce.nii

https://www.synapse.org/#!Synapse:syn27046444/wiki/616992

BraTs2021_00000_t2.nii
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* Dataset Structure

* Training DataOf| = 1251 2| Xt HE 7t QUZ (12.4 GB)
* Validation DataOf| = 2198 2| 2FX+ HE 7} Q& (2.2 GB)
* Test Dataset= (2 K| SSHX| S (=20 A £ validation Set2 2 Evaluations 21$8gh

BraTS2021
raTS2021_Training_Data 371 12.4GB (13,383,266,621 HI0|E)
raTS2021_00000 i
raTS2021_00002 Eliﬂﬂ? e 124GB (13,395,988,480 HIO|E)
raTS2021_00003 = 371
raTS2021_01664 B B
= LH = (]| =L
raTS2021_01665 n&: Ite! 6,255, ZC 1,251
raTS2021_01666
L Bra7S2021_ValidationData
& o -
raTS2021 00001 37: 2.22GB (2,392,941,647 HI0|E)
raTS2021_00013 N
= C] A ot =
raTS2021_00015 Elziiye 2.22GB (2,394,722,304 HI0| E)
raTS2021_01796 S -
raTS2021_01797
_ | . -
raTS2021_01798 8 mel 876, 20 219
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* Dataset Singular Point

* Training SetO| = GT(seg file) 7}
* Validation Set@ 2 712 =

BraTS2021
ralTS2021_Training_Data

r
T
T
r
r
r

L BraTS2021_ValidationData

:

alS2021_00000
alS2021_00002
alS2021_00003
alS2021_01664
alS2021_01665
alS2021_01666

ralS2021_00001
ralS2021_00013
ralS2021_00015
raTS2021_01796
ralS2021_01797
ralS2021_01798

X[ 2t validation SetOf| =

4 X|0b 20 ALO| £ 2 0| 8 3OF &

GT/t =
ok (BlF0 25 H2E Jts)

BraT52021_00000_flair.nii
BraT52021_00000_seqg.nii
BraTS2021_00000_t1.nii
BraT52021_00000_t1ce.nii

BraTS$2021_00000_t2.nii

BraTS2021_01798_flair.nii
BraTs2021 01798 t1.nii
BraTs2021 01798 t1ce.nii

BraTs2021_01798_t2.nii
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https://www.synapse.org/#!Synapse:syn27046444/wiki/616996
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* Data Visualization

Brain Tumor Data(3D)= 155& 2| 2D DataZ O|FO0{ N UZ
3RR | E 15578 EHHO = HAMNCHL 215t H

SHAFOFCE Hx W x D 2| T O] E
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* Data Visualization

Seg Data Y& A7H (155/2 Data)
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* Ground Truth

. 3} 3}x}0
C

| Seg (240x240x155) = 1 2|0| THH M K 3Ol (ox. Seg[:,:,80])
« Qo|o| CHH M & (240x240)E Flatten®t 5| 1

2

o7ZLS
TTHAZE

| A8l & -> (0, 1, 2, 47} 54667, 275, 1677, 98171 LI-Z)
ormal, 1: Necrosis(NCR), 2: Edema(ED), 4: Enhancing Tumor(ET)

50000 -

40000 ~

array([0., 1., 2., 4.]

30000 -

array([54667, 275,

20000 -

1677,  981]

https://www.synapse.org/#!Synapse:syn27046444/wiki/616992
10000 -
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* Color Segmentation Map

* Seg DataOfl = O{ T THO| Ot HH=F0IX|0f ot HEE X|L|1D AF
- 0| HE E 0|29l A color Segmantation Map (240x240x3)= 8T += AS
* 1=NCR ->Red, 2= ED -> Blue,

flair=flair_data[:, :, 80]
seg=seqg_datal:,:,80]

color_segmentation=np.zeros{(240,240,3])
gray_segmentat i on=seg

color_segmentation[gray_segmentation == 1] = [205,0,0] # Red {Necrotic Tumor Core, MNOR) #
color_segmentat ion[gray_segmentation == 2] = [0,256,0] # Green (EFdewa, £0)
color_segmentat ion[gray_seamentation == 4] = [0,0,255] # Bluve (Enhancing Tumer, £7)

plt.titlel ' color segnentation map with flair')
plt.axis off')

plt.imshow(flair,cmap="bone')
plt.imshow(color_segmentation,alpha=0.3, cmap="bone")
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* Segmentation Map for Deep Learning

- 28 B {2z o5 U= (NCR, ED, ET) &=~ Ei S AEY
o 2k M ET, TC, WTOI| CH S Segmentation Map= Bf= 227 /U=
] Segmentation
Segmentation TC (Tumor Core = NCR+ET) (NCR[R],ED[G],ET[B])

ET (Enhancing Tumor) (NCR[R],ED[G],ET[B])

- 8

Segmentation
WT (Whole Tumor = NCR+ED+ET) (NCR[R],ED[G],ET[B])

o
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* Segmentation Map for Deep Learning

- Held RE2 T wr, TC Of| CHS=[= Ml 7H2| X 2 2 7} X| = Segmentation Output= 4/ et
* Brain Tumor Segmentation= Zf X = H 2 pixel E TumorsS 0| =5}= Task

Segmentation Output

ET WT TC
IHXWXst ..-

Final segmentation output consists of 3 output channels corresponding to
ET,WT and TC sub-regions.
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* Dataset Download

* https://www.synapse.org/#!Synapse:syn27046444/wiki/616992
* Register -> Request Data with Google Form -> Mail Check -> Data Download

1. Register for the challenge. You must be registered before completing the next steps.

2. Complete the data access request form. You will receive a confirmation email when you are given access to the training data.

Request Data Access

3. Download the Training Data.

Access the Data
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https://www.synapse.org/#!Synapse:syn27046444/wiki/616992
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* Validation Set Evaluation

* https://www.synapse.org/#!Synapse:syn27046444/wiki/616996

1. Create a Synapse Project
2. Create your Segmentation Files

3. Upload your Submission Tarball 7= 1571 X#H0F €2 = 7ts!

4, Submit your Predictions

Submission Limit

For this Challenge, you and your team are limited to two scored submissions a day. The daily

submission limit will reset every day at 00:00:00 UTC.
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https://www.synapse.org/#!Synapse:syn27046444/wiki/616996

GitHub

[BRATS2021 Segmentation] §|O|E &4 T E = GitHub& & 1

https://github.com/SkiddieAhn/Study-Data-Analysis/blob/master/brats-seg/medical.ipynb
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https://github.com/SkiddieAhn/Study-Data-Analysis/blob/master/brats-seg/medical.ipynb
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