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Simple vs. Deep Neural Network



Visual Cortex
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How to Digitize an Image?
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Neural Network for Image Classification
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Slide from Geoffrey Hinton



Simple Neural Network

https://www.superdatascience.com/blogs/artificial-neural-networks-how-do-neural-networks-work/
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LeNet

Neural Computation. 1989;1(4): 541–551.



Convolutional Neural Network



What is Convolution?
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Image Processing - Sharpen
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Image Processing – Edge Detection
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Feature Detection Using Convolution
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Rectified Linear Unit (ReLu)
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What does ReLu Do?



What does ReLu Do?



Convolutional Neural Network



How to Find Common Features in Images?



Max Pooling
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Max Pooling
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Convolution-Pooling
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Convolutional Neural Network



Flattening
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Convolutional Neural Network
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CNN = Feature Detection + ANN
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Head Motion Correction

roll

yaw

pitch



CNN ModelOriginal Image Corrected Image

degree

Head Motion Correction Using CNN

-6.5163 0.9294

-0.4770 -8.3961



1st Conv

features

inputs

2nd Conv 3rd Conv 4th Conv

What Does CNN See?



What does Visual Neurons See?

Yeh CY et al. PNAS 2009



CNN in Matlab

https://www.mathworks.com/help/deeplearning/ug/create-simple-deep-learning-
network-for-classification.html

https://www.mathworks.com/help/deeplearning/ug/create-simple-deep-learning-network-for-classification.html

