
Hands-on Introduction to Deep Learning

Convolutional Neural Networks
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Image : 3 x 5 x 5 1 layer, 3 neurons : 
75 weights per neuron



Motivations
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Image : 3 x Height x Width Complex model



Convolution
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𝑓 ∗ 𝑔 = 
0≤𝑖≤𝑛
0≤𝑗≤𝑚

𝑓 𝑥𝑖,𝑗 𝑔(𝑥𝑘−𝑖,𝑙−𝑗)



Convolution 2D
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Convolution 2D
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Convolutions role
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Convolutions role
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Convolution 3D
IDRIS ( CNRS )    - Hands-on Introduction to Deep Learning    - v.2.0 9

Activation | Feature Map

28

28
1

Convolution
32

32

3

3 5

5∗

Same depth



Kernel and activations map
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Dimensions evolution
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Padding
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0 0 0 0 0 0 0

0 -5 3 2 -5 3 0

0 4 3 2 1 -3 0

0 1 0 3 3 5 0

0 -2 0 1 4 4 0

0 5 6 7 9 -1 0
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• Entrée : 5 x 5
• Filtre : 3 x 3
• Padding : 1
• Stride : 1
• Sortie : 5 x 5



Dilated convolution
IDRIS ( CNRS )    - Hands-on Introduction to Deep Learning    - v.2.0 13

D = 1

D = 2



Pooling
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Final Fully connected layers prototype
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Features extraction Predictions



Activation function
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Basic CNN implementations (Pytorch)
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torch.nn.Conv2d(
in_channels,
out_channels,
kernel_size,
stride=1,
padding=0,
dilation=1,
groups=1,
bias=True,
padding_mode='zeros’,
device=None,
dtype=None) 



Convolution backpropagation
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Pavithra Solai. "Convolutions and Backpropagations"



Depth problem
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He, Kaiming, et al. "Deep residual learning for image recognition."



ResNet
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He, Kaiming, et al. "Deep residual learning for image recognition."



ResNet
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He, Kaiming, et al. "Deep residual learning for image recognition."



Inception module
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Szegedy, Christian, et al. "Going deeper with convolutions."



GoogLeNet
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Szegedy, Christian, et al. "Going deeper with convolutions."



Applications
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Redmon, Joseph, et al. "You only look once: Unified, real-time object detection.“
Long, et al "Fully convolutional networks for semantic segmentation."


