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Perceptron：1958

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.335.3398&rep=rep1&type=p
df
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Perceptron
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Multi-Output Perceptron

▪ Extend to cope with multi categories

https://youtu.be/aygSMgK3BEM

https://youtu.be/aygSMgK3BEM


Perceptrons’ Limitation: 1969

http://science.sciencemag.org/content/165/3895/780

http://science.sciencemag.org/content/165/3895/780


Is it Winter?

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



NO! Multi-Layer Perceptron is coming 

▪ New Issue: How to train MLP

▪ Chain Rules => Backpropagation

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Backpropagation: First Spark

▪ Derived in early 60’s

▪ Run on computer by Seppo Linnainma in 1970

▪ Introduced to Neural Networks by Paul Werbos in 1974 PhD Thesis

▪ Published until 1982 due to AI Winter

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Rediscover! 1986 on Nature

▪ David Parker and Yann LeCun mentioned.

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf
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1986

https://web.stanford.edu/class/psych209a/ReadingsByDate/02_06/PDPVolIChapter8.pdf

https://web.stanford.edu/class/psych209a/ReadingsByDate/02_06/PDPVolIChapter8.pdf


https://www.cs.cmu.edu/~epxing/Class/10715/reading/Kornick_et_al.pdf



CPU?

http://processortimeline.info/proc1980.htm



Now theoretically solved:1989

http://yann.lecun.com/exdb/publis/pdf/lecun-89e.pdf
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9760 independent parameters
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On DSP
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▪ https://youtu.be/FwFduRA_L6Q

▪ At some point in the late 1990s, one of these systems was reading 10 to 
20% of all the checks in the US.

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf
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Another Learning pattern in 1986

http://www.cs.toronto.edu/~fritz/absps/cvq.pdf

probability distributions



Meanwhile: Speech Sequence

▪ No Memory

▪ Time delay NN

http://www.cs.toronto.edu/~fritz/absps/waibelTDNN.pdf



Moving window

▪ Inspired LeCun



Recurrent Neural Network

▪ Spatial Local

▪ Temporal Local

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Yoshua Bengio:1993

http://www.iro.umontreal.ca/~lisa/publications2/index.php/attachments/single/161



Yann LeCun & Yoshua Bengio

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



https://www.cs.toronto.edu/~hinton/absps/NatureDeepReview.pdf



LSTM: 1997

▪ Long memory

https://github.com/dzitkowskik/StockPredictionRNN/blob/master/docs/Hochreiter97_lst
m.pdf

https://github.com/dzitkowskik/StockPredictionRNN/blob/master/docs/Hochreiter97_lstm.pdf
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Predictability Minimization V.S. GAN

https://zhuanlan.zhihu.com/p/27159510



Can deal with simplest scenario



Why

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



New Star: Support Vector Machine: 1992

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Dark time

▪ Paper got rejected

▪ Hinton moved to CIFAR seeking for funding

▪ Conspiracy:  rebrand“neural network”as “deep learning”

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Rekindle: 2006

▪ Weights initialized by pretraining

▪ train each layer one by one with unsupervised training

https://www.cs.toronto.edu/~hinton/absps/fastnc.pdf



1.4% => 1.25%

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Deep is more efficient: representation 
learning

http://papers.nips.cc/paper/3048-greedy-layer-wise-training-of-deep-networks.pdf



Another Hero: NVIDIA

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



NVIDIA GPU Timeline

▪ https://en.wikipedia.org/wiki/GeForce

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf
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2009

http://www.machinelearning.org/archive/icml2009/papers/218.pdf



http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



MNIST on GPU

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



BOOM! 2012

▪ 60,000,000 parameters

▪ 5 conv layers

▪ 26.2% -> 15.3%, top-5 error rate

https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-
neural-networks.pdf
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Other Heroes

▪ Big Data

▪ ReLU

▪ BatchNorm

▪ Xavier Initialization

▪ Kaiming Initialization

▪ Dropout

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



GAN:2014

https://papers.nips.cc/paper/5423-generative-adversarial-nets.pdf



BigGAN

https://arxiv.org/pdf/1809.11096.pdf



Ian Goodfellow

▪ How I fail

https://veronikach.com/how-i-fail/how-i-fail-ian-goodfellow-phd14-computer-science/



http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



▪ 2015

https://storage.googleapis.com/deepmind-media/dqn/DQNNaturePaper.pdf



AlphaZero

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



OpenAI Five

▪ https://blog.openai.com/openai-five/

▪ https://youtu.be/UZHTNBMAfAA

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf

https://blog.openai.com/openai-five/
https://youtu.be/UZHTNBMAfAA


Baidu Apollo

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



So many to list

▪ … …

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf



Deep Learning

http://www.iro.umontreal.ca/~vincentp/ift3395/lectures/backprop_old.pdf
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Thank You.


