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Knowledge Discovery & Data Mining
– Convolutional Neural Networks –

Instructor: Yong Zhuang
yong.zhuang@gvsu.edu

Based on the original version at https://cs231n.github.io/convolutional-networks/ 
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Perceptron
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Back-propagation
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First Deep Neural Network
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First Strong Results

landmark paper
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What specifically led to the development of 
convolutional neural networks?
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Hubel & Wiesel’s Experiments
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Topographical mapping in the cortex
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Hierarchical Organization
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Neurocognitron
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History
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History
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Today: CNNs are everywhere
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Today: ConvNets are everywhere
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Self-Driving Cars
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Face-Recognition & Video Classification
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Reinforcement Learning



   Yong Zhuang Knowledge Discovery & Data Mining 18

More Applications
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Image Style Transfer Using Convolutional Neural Networks

Leon A. Gatys, Alexander S. Ecker, Matthias Bethge

More Applications

https://www.cv-foundation.org/openaccess/content_cvpr_2016/papers/Gatys_Image_Style_Transfer_CVPR_2016_paper.pdf
https://www.cv-foundation.org/openaccess/content_cvpr_2016/papers/Gatys_Image_Style_Transfer_CVPR_2016_paper.pdf
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Convolutional Neural Networks
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Fully Connected Layer

1 number:
the result of taking a dot product
between a row of W and the input
(a 3072-dimensional dot product)
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Convolution Layer

Filters always extend the full depth of the input volume
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Convolution Layer
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Convolution Layer
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Convolution Layer
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Convolution Layer
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Convolutional Nets



   Yong Zhuang Knowledge Discovery & Data Mining 28

Convolutional Nets
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Convolutional Nets
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A closer look at spatial dimensions
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A closer look at spatial dimensions
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A closer look at spatial dimensions
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Pooling layer
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Max Pooling
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1-D Convolution for Time Series
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1-D Convolution for Time Series
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Summary

● Convolutional Neural Networks

○ History

○ Applications

○ Layers

■ Fully connected layer

■ Convolutional layer

■ Pooling layer

○ 1-D Convolution for Time Series


