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Multi-Part Object Segmentation

A P CONTAINS = B A = == EXcludes = = =p B

B Background
B Skull

B Grey matter
B White matter
~ Putamen
~ Cerebellum

] I Right Ventricle
B Left Ventricle
]

Myocardium

A%\ | Lumen
2P SN [ Epithelium

at ) . "| ) - ey ¥ - o - 4 C ™ E .~"- v ) "'-_ 5
Oy LY . h! L e . . | ! ' F= = ) P v i
4 1 N N A A y - " L g h, | A - y o7 = ‘.
Al | - RN e } AT s 1 3 b _Tr—— » 4 i,
e | A - | 'L E A e - Fa 2 4 3 ~ g '.'._ g ' - ! | — o~ - of . - *q »
i 7 ~ | \ h y . , | % y W f B | .
3 - L)

37 PRI YD T TSR [ WY e 8 S ag L e - :
Colon Adenocarcinoma (Warwick-QU dataset) [1] Other Multi-Part Obijects: Brain (PET), Heart (CT)
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Traditional Segmentation Methods:
level sets, graph cuts

Proposed: prior-augmented loss
in fully convolutional networks

Deep Learning:
fully convolutional networks

Proposed Topology-Augmented Loss

Multi-Region Interactions Fully Convolutional Network

Topological Validity Indicator
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Pairwise Regularizer:
favours smooth segmentations
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Pixel-Wise Topology Loss:

favours topologically-valid label assignments
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Experimental Performance Evaluation
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MICCAI’'15 GLa$S Challenge [1] . . .
k 70 Training / 15 Validation / 80 Tes! ) Proposed method vs. various architectures Proposed method vs. graphical models
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Proposed method vs. challenge winner +10 to 15% pixel accuracy -2 to +3% pixel accuracy
i +3% Dice, +18% F1 score , -12% Hausdorff ) +3 to 5% Dice +13 to 38% Dice
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