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DiskMask

* bounding box free approach
 feature pool from entire image
* high-resolution masks



DiskMask: Input / Output
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DiskMask: Pipeline

feature map (original size)
with object specific features




DiskMask: Pipeline

local feature pools
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DiskMask: Pipeline
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DiskMask: Feature Pool’s Position
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DiskMask: Feature Pools
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DiskMask: Feature Pools
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DiskMask: Pipeline
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DecoNet masks

how to create the pools?




DiskMask: Feature Pools

feature map
with object specific features




DiskMask: Local Feature Pools
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DiskMask: Local Feature Pools
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DiskMask: Local Feature Pools
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DiskMask: Local Feature Pool

local feature pool

feature pool + object location



DiskMask: Forward Pass

feature map
with object specific features

EncoNet




DiskMask: Forward Pass

feature map
with object specific features
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DiskMask: Forward Pass

one 3D disk
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DiskMask: Forward Pass

one 3D disk local feature pool
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DiskMask: Forward Pass
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DiskMask: Loss Functions

EncoNet DecoNet

softmax cross-entropy
on 2D disk mask




DiskMask: Loss Functions

sigmoid cross-entropy
on instance mask

EncoNet DecoNet

softmax cross-entropy
on 2D disk mask




DiskMask: Forward Pass (Inference)
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DiskMask: Forward Pass (Training)
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DiskMask: Skip-Connections
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DiskMask: Skip-Connections
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DiskMask: Skip-Connections

inter-net

/ skip-connections

intra-net
skip-connections

EncoNet DecoNet




Datasets

Cervical Cells C. Elegans Leaf Segmentation
Challenge (LSC)



Results: Cervical Cells

Image ground truth: prediction: prediction:
masks as contours masks masks and disks
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Image ground truth: prediction: prediction:
masks as contours masks masks and disks



Results: Cervical Cells




Results: Cervical Cells

DC FNo TPp FPp
Phoulady et al. .831+£.079 408+.163 927+.098 .0034.002
Ramalho et al. .856.078 S01+£.180 | .899+.113 .002+.001
Lee et al. .879+.087 434+.168 877+.123 .001£.001
ISOOv .8631.074 3704.141 .8954-.107 .0014.001
ISOOvV2 .895+£.079 2904.151 901£.108 .001£.001
ours 899+.082 | .2214.125 904+.105 .001+.001

DC - Dice Coefficient; FN - False Negative; TP - True Positive; FP - False Positive




Results: C. Elegans
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image ground truth: prediction:
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Results: C. Elegans

image ground truth: prediction:

masks as contours masks and disks
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Results: C. Elegans
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Results: C. Elegans
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Results: C. Elegans

Mask R-CNN DiskMask



Results: C. Elegans

AP Mask R-CNN DiskMask

loU =75 .790 916

loU =90 .019 592




Results: Leaf Segmentation Challenge (LSC)

prediction: prediction:
masks as contours masks and disks




Results: LSC

prediction: prediction:
masks as contours masks and disks




Results: LSC




Results: LSC

SBD | DIC | |

Wageningen 71.126.2 2.2x1.6
IPK 74.4+4.3 22+1.3
Salvador et al. 74.71+5.9 1.1=0.9
Brabandere et al. 84.2 1.0

Ren et al. 84.91+4.8 0.8+1.0
Kuznichov et al. 88.7 5.3

Ward ez al. 90.0 —

ours* 91.7+4.1 1.01=1.1

SBD: symmetric best dice , |DIC|: absolute difference in count

*evaluated by:
https://competitions.codalab.org/competitions/18405


https://competitions.codalab.org/competitions/18405
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