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Hubel & Wiesel's Cat Experiment

A Experimental setup B Stimulus Stimulus
orientation  presented

Light bar stimulus
projected on screen

Recording from visual cortex
Record
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Hubel DH, Wiesel TN. Receptive fields, binocular interaction and functional architecture in the cat's visual cortex. The Journal of physiology. 1962 Jan;160(1):106.
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Fukushima K, Miyake S. Neocognitron: A self-organizing neural network model for a mechanism of visual pattern recognition. InCompetition and cooperation in neural nets 1982 (pp.
267-285). Springer, Berlin, Heidelberg.



AlexMNet
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Krizhevsky A, Sutskever I, Hinton GE. Imagenet classification with deep convolutional neural networks. Communications of the ACM. 2017 May 24;60(6):84-90



Convolution Layer

Filter




Convolution Operation

Output [0][0] = (9%0) + (4*2) + (1*4) +
(1*1) + (1*0) + (1*1) + (2*0) + (1*1)

. =0+8+1+4+1+0+1+0+1

Input image Filter Output array



Convaolve an MNIST IMAGE

sum v X v fx =SUM(F11:H13*$AD$11:3AF513)
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Patftern Detection
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Low—-Level Conwv
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High-Level Conv Layers




Patterns i1n Conv Layers

Learning of object parts

Deep Neural Network

Faces Elephants Chairs
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combinations of edges object models




