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A8 M

> H|O|E| 14
- 17782 &AL OO|H (M=CH A G[O|H)
 Neoplastic : 1008, Non-neoplastic : 773

» Train & Test Set

. 2,883 2| 4O E{ A

e Train Set : 1413 (2256 %)
« Test Set:36H(632%)

» Input Image
* Outline, Inline, Polyp, s #+Polyp O|O| X|

> El:-ll ?.L‘l
« O|= O|O| XYM BEO| AFE K| = U-Net 2 &= 0|22t segmentation
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U-Net Segmentation

> U-Net
« U-Net2 2| = O|0|X| E/d & M2 2| [O|H 2= 29t segmentation0| 7t sot=&E A Aot 22

» Encoder - Decoder
* Encoderz I8 T2 O| O] X 2| featureE Y =5t1, decoderZ & o= &4
* Encoder 1’3 0j| A &2 O|O|X| &4 710 £t A|Z decoder0f|A| 0| &5}

rr
N

Input DEM _1 112 112 224 112 112 1 _

- e R bls
Tl sl K ik
~ 4 ~

448 112 112

o) o
iy

128

o
4

224 448 443 24

! >H " Encoder (Downsampling)

--" f Decoder (Upsampling)
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U-Net Segmentation

> Dice
« O|O|X| segmentationOf| Al AIE Z|= HIIX|H

- JEI O[S &L e X10] = & 7| #lol AHE, =0 €2 891, AZX E=2 870

» Experiment Result

« OQutline validation dice Z21f= CI= = O|O|X|0| H|S == ds=2 EY
« Polypl| 8% FAISHE —E— | B0} validation dicel| 40| &=
Table . Metrics with validation dice of U-Net.
Model Target Validation Dice
Outline 0.888
Inline 0.798
U-Net
Polyp 0.675
'S + Polyp 0.731
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U-Net Segmentation Improvement

> [2018 ECCV] DeeplLab V3+ : Encoder-Decoder with Atrous Separable Convolution for Semantic Image

Segmentation
2 0Jo

. () L = 0 -4
« Atrous convolution® =5l =Z Zl encoder features2| S A& Qo2 &S

not

A Ol ©
T AA O

> ldea
- Depthwise Separable Convolution} atrous convolutions 223t atrous separable convolution -8 | ot

« DeepLab v3 22 9| Z&3t encoder?t 2118 2l decoderE AHE3H M 22 encoder-decoder 7+ | ¢t
« Xception model X{El, depthwise separable convolution= Atrous Spatial Pyramid Pooling(ASPP module)1f
decoder0fl M-&35}0] W21 23St encoder-decoder network & A|

Convl
+
Pooll Blockl Block2 Block3 Block4 Blocks Blockf Block?
, —0—0o—o
32 64 128 256 256

= 8 16 64

“Encoder

{a) Going deeper without atrous convolution.

Convl rate=2 rate=d rate=8 rate=16
+
Pooll Blockl Block2 Block3 Block4 BlockS Blocke [ ™ ] Block?
B
‘ b
1p - - . - . . .
] 16 16 16 16 16

Atrous Convolution Deeplab V3+ Architecture

CAU Machine Intelligence LAB )




U-Net Segmentation Improvement

> [2019 ICCKE] Attention-Guided Version of 2D UNet for Automatic Brain Tumor Segmentation
- Chol ST BS 220 AEsts 82 4 S80 52 32d= 2E5t= s dlig o= 220
sSEE = UAS

e U-Net 7|8t segmentation 22 =2 low- |eve|J_|' high-level EZ HE2 EQ3t ZQ L 2 STHsl 1
HZstoZ M U2 0 EX WS ARSI A2 U2 452 Y

> ldea
o ZH KL H2XOZ JHEK|E B350, low-leveldt high-level EXRYS HZASID, k{2 attention
mechanism AF2

O

« Squeeze and Excitation Block= XHES}0] X{ 2 attention mechanism= M8, H-SX O 2 X 20| weight &
W E ?3 Channel Weights
;§ g Weighted Features
Architecture Attention Mechanism
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U-Net Segmentation Improvement

> [2020 ICASSP] Unet 3+: A full-scale connected unet for medical image segmentation

« U-Net++2| H2 connection2 2 Q1%+ m}t2}0| & 8l MAC S7}

« Encoder - Decoder%|A] connection0| &t A7|E %= EZ HO AT T
S0t dEE BAMSHA| et

0%

EOEM full scaleOf| A

> Ildea
- Full-scale Skip Connection= = & 5}0] low-levelO|L} high-level2| E& M HE & Bt
« Low-level E& WS O| 8310 TAN 37t EO|M BA E22 &=

(a) UNet (b) UNet++ (c) UNet 3+
(Plain skip connections) (Nested and dense skip connections) (Full-scale skip connections)
; i . " ..., Conventional -, Full-scale inter = Full-scale intra Sup Supervision by
"\ Down-sampling /" Up-sampling skip connection skip connection " skip connection | ground truth

Comparison of U-Net, U-Net++ and U-Net 3+
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