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Basic CNN Architecture Review



AlexNet



VGG



Inception



ResNet





Segmentation





FCN



SegNet



U-Net



DILATED CONVOLUTIONS



Multi-scale CNN



ReSeg net.



Instance Segmentation



Deep Watershed Transform



Recurrent Attention



Detection



RCNN



Yolo



Region Proposal Networks



Faster RCNN



Spatial Pyramid Pooling



ROI Pooling



FPNs



RetinaNet



 . R-CNN: https://arxiv.org/abs/1311.2524 

 . Fast R-CNN: https://arxiv.org/abs/1504.08083 

 . Faster R-CNN: https://arxiv.org/abs/1506.01497 

 . Mask R-CNN: https://arxiv.org/abs/1703.06870 

Mask RCNN
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Faster R-CNN 
  Caffe: https://github.com/rbgirshick/py-faster-rcnn 

  PyTorch: https://github.com/longcw/faster_rcnn_pytorch 

  MatLab: https://github.com/ShaoqingRen/faster_rcnn 
Mask R-CNN 
  PyTorch: https://github.com/felixgwu/mask_rcnn_pytorch 

  TensorFlow: https://github.com/CharlesShang/FastMaskRCNN 
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IF WE HAVE TIME: 

Discussion on evaluation



Intersection over Union



Y_hat = True Y_hat = False

Y = True 50 50

Y = False 450 450

F1



Atrous Models in 
Semantic Segmentation



Why Atrous?



VGG 16

Let’s remove the fully connected layers 
 and do segmentation.

Problem?



Output Size is too small!



So let’s remove all max pools!

What’s the problem?



Receptive Field is too small!

So let’s stride the convolutions by 2!



Size Problem again!

Solution: Atrous







Atrous VGG

Can still classify =>



Size invariance w/ Atrous: Atrous-Ception



F1 Loss



F1 Score:



Binary Crossentropy Loss



Let’s Optimize for the right thing!



TP+FP = sum(y’) 

TP = sum(y(*)y’)

y = labels, y’ = predictions

TP+FN = sum(y) 

Loss = -F1



Results:

Cross entropy - F1

GT


