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C1: feature maps S4: f. maps 16@5x5

INPUT
30%30 6@28x28

S2: f. maps
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I
‘ Full conAection ‘ Gaussian connections

Convolutions Subsampling Convolutions ~ Subsampling Full connection

1998%F LecuniZ2HILeNet

2023/9/5 i



BB Kk G 5B

KA 2 P 2%

Lﬁ%ﬁ&<m
WA B B

Tutroduction to brain and coguition science

XY (B) FitEREA (C) &£%
A e T T k2

2025/9/5

th i



BB L kB g &b Vutroduction s brain and coguition science

‘ ImageNet A A W R A PRLEE R mexwet superison

vl
ImageNet Dataset 14,197,122 images, 21841 synsets indexed ‘ i
IMAGENET Vs o

Neural Infomation Processing Systems 25 (NIPS 2012|

Side credt; Junting Pan, L

Russakovsky, O., Deng, J., Su, H., Krause, J., Satheesh, S., Ma, S., ... & Fei-Fei, L. (2015). Imagenet large scale visual
nition challenge. arXiv preprint arXiv:1409.0575. jweb]

28.2
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Speech dataset (Rocket fuel)

AKaE: HEMEA DRSS
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Major trend #1: Scale drives Al progress

Large NN

*H %*:I’ 1E %ﬁEH’JEﬁ* _ Medium NN

Small NN

Traditional
learning algo
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2018F R ¥. FEMWEZ W% W AR

CELEBRATING 50 YEARS ;,_'_“,

OF COMPUTING'S GREATEST ACHIEVEMENTS A

Yoshua Bengio Geoffrey Hinton Yann LeCun

Peter Seeberg @seeberg_peter - 3H28H v
Why maybe Geoffrey Hinton, Yoshua Bengio, and Yann LeCun and not Jiirgen
Schmidhuber received the Turing Award.

Abhinav Bhardwaj @ codealchemistab - 3H27H v
Yann LeCun, Geoffrey Hinton and Yoshua Bengio won the Turing Award which is
also known as the "Nobel Prize for Computing® for conceptual and engineering
breakthroughs that have made deep neural networks a critical component of
computing.

Cool, but what about Juergen Schmidhuber?

-

LSTMZ A Jiirgen Schmidhuber

“REFIAEEBEATGERSHREERY”

https://zhuanlan.zhihu.com/p/91380529
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Game Learning Time

57 Atari Games 83 hours equivalent real-time (18 million frames)

[ Hessel arXiv: 1710.02298 ] to reach performance that humans reach in 15
minutes of play

Elf OpenGo v2 20 million self-play games (2000 GPU for 14 days)

[ Tian arXiv: 1902.04522 ]

StarCraft: AlphaStar 200 years of equivalent real-time play
[ Vinyal's blog post 2019 ]

OpenAl single-handed Rubik’s cube 10,000 years of simulation

https://mp.weixin.qg.com/s/EkKMalHO5XGmWRFZIfsOhOg
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sign(V.J(0,z,y))

“nematode™
57. 7% Lonhdcmc 8.2% confidence 9.3 % umﬁdcnct

(a)

Example: detection of the action “giving a phone call”

Not giving a phone call.

Giving a phone call 2???

mgu(v .I(B z,y))

FROM IID TO OOD

Classical ML theory for iid data

Artificially shuffle the data to achieve that?

Out-of-distribution generalization

No free lunch: need new assumptions to replace
iid assumption, for ood generalization

Frequency/likelihood

Severity/impact

Source: Chris Mandel,
Sevbgwack ine

(c)

https://mp.weixin.qg.com/s/EkMalHO5xGmWRFZIfsOhOg
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REME P E R R R

CELEBRATING 50 YEARS B

OF COMPUTING'S GREATEST ACHIEVEMENTS

A Layers Minicolumn B Cerebral Cortex

Yoshua Bengio Geoffrey Hinton Yann LeCun

N. Accumbens

Capsule it%]

VIA

Babies learn how the world works by observation :

SYSTEM 1 VS. SYSTEM 2 COGNITION

2 systems (and categories of cognitive tasks):

System 1

* Intuitive, fast, UNCONSCIOUS,
non-linguistic, habitual

THINKING,
FAST..SLOW

-
DANIEL

* Current DL

KAHNEMAN

#: Mila

» Largely by observation, with remarkably little interaction.

Manipulates high-level
semantic concepts, which can
be recombined
combinatorially

System 2
« Slow, logical, sequential, CONSCIOUS,
linguistic, algorithmic, planning, reasoning

* Future DL

Photos courtesy of
Emmanuel Dupoux

https://mp.weixin.gg.com/s/rxS5kVRi_kMbvmGTksVY6Q
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https://www.zhihu.com/question/267301072/answer/325433266
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