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5. Segmentation 6-7. Structure from Motion 8. Motion

9. Stitching 10. Computational Photography 11. Stereo

12. 3D Shape 13. Image-based Rendering 14. Recognition



Fully convolutional nets...

“tabby cat”
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 "Expand” trained network to any size



..for segmentation

FCN-8s SDS [

FCN-32s FCN- 16s FCN-8s Ground truth

 Complicated upsampling strategies...
e Results not yet great



U-Net

654
28 64 64 2
input
ut
Imagle > > ol gl g:g:nentation
tile . ;
19 38 map
™~ r’: : N
5|8 GERE
NI

=» conv 3x3, RelLU
~» copy and crop
¥ max pool 2x2

4 up-conv 2x2
2 e
-‘3 3 = cony 1x1

* Builds on FCN, Contract-expand with skip...
* Almost symmetric, many channels at bottom!

O. Ronneberger, P. Fischer, and T. Brox, “U-net: Convolutional networks for biomedical image segmentation,” in MICCAI, pp. 234-241, Springer, 2015.



Segnet: A deep convolutional encoder-decoder architecture for image segmentation
V Badrinarayanan, A Kendall, R Cipolla - PAMI 2017



https://scholar.google.com/scholar%3Foi=bibs&cluster=8599254436676320906&btnI=1&hl=en

Segnet

Convolutional Encoder-Decoder

Output

Input

Pooling Indices .

RGB Image B conv + Batch Normalisation + ReLU Segmentation
B Pooling M Upsampling Softmax

e Eliminates need to learn the upsamplng


https://scholar.google.com/scholar%3Foi=bibs&cluster=8599254436676320906&btnI=1&hl=en

Mask-RCNN...

e Neural networks to learn both local feature
affinities and top-down context

| Rolalign| _

e Heetal, “Mask R-CNN,” ICCV 2017 (Best paper)



https://arxiv.org/abs/1703.06870

Mask-RCNN...

e Results

e Heetal, “Mask R-CNN,” ICCV 2017 (Best paper)



https://arxiv.org/abs/1703.06870

“Panoptic” Segmentation

(a) image (b) semantic segmentation

(c) instance segmentation (d) panoptic segmentation

* Segnet = semantic segmentation (every pixel)
 Mask-RCNN = instance segmentation (ojects)
* Panoptic = combined



Panoptic Feature Pyramid Networks
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/ , (a) Feature Pyramid Network

e Uses FPN architecture
e 2 heads

(b) Instance Segmentation Branch  (c) Semantic Segmentation Branch

Alexander Kirillov, Kaiming He, Ross Girshick, Carsten Rother, and Piotr Dollar.
Panoptic Feature Pyramid Networks. In CVPR, 2019



