
Convolutional Neural 
Networks 



CNN = Convolutional Layer  + Pooling Layer + Fully-connected 
Layer 

• The starting, 
LeNet 



• Convolution 

1 0 1 

0 1 0 

1 0 1 

Size: 3 
x 3 

Given a 𝑚 × 𝑛 image and 𝑎 × 𝑏 filter, 
we got a (𝑚 − 𝑎 + 1) × (𝑛 − 𝑏 + 1) feature 
mapping after convolving. 

image size: 5 
kernel size: 3 
feature 
mapping size: 
(5 − 3 + 1) 

1x1+0+1x1+0+1x1+0+0+0+1x1 



• Convolution Layer 

6  5 × 5 × 3 
filters 

Convolution 
Layer： 
    Conv + ReLu 

More than 1 
filter... 

Original 
image 

Feature mapping 



• Pooling 

Max pooling 
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Max pool with 
2x2 filters and 
stride 2 

• Pooling 
layer -  makes the representations smaller and more 

computable 



• Deconvnet 

map feature activities back to the input 
pixel space 



• AlexNe
t 



• Visualize Convolutional  
Networks 

Only edges Combination of edges 



Outlines of 
objects 



Distinctive high-level features of 
objects 
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