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DARTMOUTH COLLEGE
Department of Mathermatics 1 wdstronemy
HANOVER - NEW HAMPSHIRE

March,
1956

¥r. Ray Solomonoff
Teckmical Research Group
17 Union Square West
New York, New York

Dear Hay:

m, program it, and
e for!
the program in sction

You are one of the people and use
we should like to invite to ths

Summer Research Project on Artifi-
cinl Intelligence."

to improve the program.
nothing we could not ha

a waste of machine tim

guessed

re writ

Terms: $1,200 — $900 of
which will probably count as a fel-
lowship and be tax free, plus
traveling expenses.

out the programming of known decisl

(0 to 5) of cycles of &

the prog

Dates: June 18 to Aug. 17

Place: Hanover, N. H.

(a cool place).

Can we count on you?

EE N BERERED ey an et E e

Best regards, %o teach 1t will be helpful in making the

John McCarthy

JMeC:MA However, Wl
gram or devising a procedure to do x? It seems to

es not seem to bs feasible,
k; 1t lacks definitenoss

and may even be

ellsctual nature of the problem of

UL R NLELL

J M Oty S e Shammey ] eme
o Asny 7 TN e e g facts,
2 s
)...:,a..,«&t g Setbrisee | S8 . n and deduction in an
Pt gt '3 e GlioR ¢ usually soquential on of the ultimats
T whviam By oo - Nawell procedure,
Seaon e e e
Mek ®Ins criterion for sultabllity will be taken up later.
€4+

McCarthy: Approach to Al
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A Cybernetics

John McCarthy Norbert Wiener

Return of cybernetics Nature Machine Intelligence, 2019.
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https://www.masswerk.at/elizabot/



ELIZA Terminal E.L.IL.ZA. Talking

LL IIII
LL IT
LL IT
LL IT
LLLLLL IIII

Welcome to

EEEEEE LL II11 2222222  AAAAA
13 LL 11 22 AR AA

EEEEE LL 11 222 AAAAAAA
13 LL 11 22 AR AA
EEEEEE LLLLLL IIII 2222222 AA AA

ELIZA is a mock (Rogerian) psychotherapist.

The original program was described by Joseph Weizenbaum in 1966
This implementation (“elizabot.js’) by Norbert Landsteiner 2005
Graphics and real-time text to speech integration added in 2013

herap

11

ssss  Type or click the microphone-button below for voice input.
VOICE SETUP
Please choose an accent to be used by ELIZA (speech output):

[1]  English - US
[2] English - EN

digivox

A https://lwww.masswerk.at/elizabot/
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Buchanan
Shortliffe

RULE-
BASED
EXPERT

SYSTEMS

RULE-BASED
EXPERT SYSTEMS

THE MYCIN EXPERIMENTS OF THE STANFORD
HEURISTIC PROGRAMMING PROJECT

Bruce G. Buchanan
Edward H.Shortliffe
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Accuracy
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DeeplD2+
DeeplD2

GaussianFace

DeeplD A peepFace

TL Joint Bayesian WFR+FCNE

High-dim LBP

Hybrid Deep
Tom-vs-Pete @ Learning

Bayesian Face gy
Revisited

Associate-Predict l

Multiple LE + comp
4

2009 2010 2011 2012

Year

2009

2013 2014 2015

¢ #Dataset ~ 10K
B #Dataset < 100K
#Dataset > 100K

Zhou E, Cao Z, Yin Q (2015) Naive-deep face
recognition : Touching the limit of LFW benchmark

or not? Computer Science
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"yes" is equal to uniform_layer_flow
THETA is greater than 45.0

THETA is less than or equal to 90.0

C4 is greater than (Lm/(0.8*(Hs-H0)))

C6 is greater than (Lb/(0.8*(Hs-H0)))

C9 is less than or equal to (Lt/(0.8A(Hs-HO0)))
flow_type_ok is confirmed

"V2" is asssigned to flow_type

"No" is assigned to wake_attachment

Find coanda_attachment_value

Ne
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“ -- Arthur Samuel 1959

" -- Nils J.
Nilsson 2015.
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Bayes  Fisher ‘Turing Rosenblatt Arthur P. Dempster

Hunt
1700 1800 1950 1960 1970 1980
1763. N EHE  1950. 1524 1957 jnse 1962 &%) .
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Deep
Learning

J& discovery

https://www.fiverr.com/bilalahmedd/ma
chine -learning -data-science -tensor -flow -
python

http://www.ciiip.com/news -11194-511.html
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Structure Image

Di o Customer Retention
Iscovery Classification

» \)
2 E o

Big data Dimensionality Feature |denity Fraud
Visualistaion Reduction Elicitation Detection

Classification Diagnostics

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
*
Targetted M ac h I n e Population

Marketing Growth

Recommender Unsupervised Supervised

Systems

Clustering Regression

Market
Forecasting

Prediction

Customer

Segmentation L e a r n i n g

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning

Robort Navigation Skill Acquisition

Learning Tasks

https://towardsdatascience.com/machine -learning -types-2-c1291d4f04b1
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P(C=T) P(C=F)

0,5 0,5

| p(s=T) P(s=F)

C
T
F

0,1 0,9
0,5 0,5

c |P(R=T) P(R=F)

T| o8 0,2
F 0,2 0,8

| P(W=T) P(W=F)

-l

0,99 0,01
0,9 0,1
0,9 0,1

0,0 1,0
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output

C1: feature maps i bl 1804 f 16@5x5
: featu :f. maps
INPUT 6@28x28

S2: f. maps

32x32
6@14x14

—
| Full oonAection ‘ Gaussian connections
Convolutions Subsampling Convolutions ~ Subsampling Full connection




Lots of configurations
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http:/Awww.asimovinstitute.org/neural-network-zoo/
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natural law, adaptation,
evolution, social Darwinism,

survival of the fittest,
Darwinian theory, Darwinism
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what are other
words for
biological evolution?
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space-invader.mov

8

space-invader-2.mov

N

Mnih V, Kavukcuoglu K, Silver D, RusuAA, Veness J,Bellemare
MG, Graves A, Riedmiller M, Fidjeland AK, Ostrovski G, et al
(2015) Human-level control through deep reinforcement learning.
Nature 518(7540):5298533
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Levine S, Pastor P,Krizhevsky A, Ibarz J,Quillen D (2018) Learning hand -
eye coordination for robotic grasping with deep learning and large -scale
data collection. The International Journal of Robotics Research 37(4-
5):4215436
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A woman is throwing a frisbee in a park.

14 ”
A little gir| sitting on a bed with
a teddy bear.

Cho K, Courville A, Bengio Y (2015) Describing multimedia  content using attention -based
encoder -decoder networks. IEEE Transactions on Multimedia 17(11):187561886



Computer Go Al — An Implementation Idea?

d=1 d=2 d=3 d =maxD

ALAPHA 60 3

Processthe simulation until the game ends,
then report win / lose results

e.g.it wins 13 times if the next stone gets placed here

37,839times

431,320 times

that has the most win-counts in the full-scale simulatior

Use the networks trained for a certain task (with different loss objectives) for several other tasks
a b
Folout policy SL paolicy network AL policy network Valus network Policy network Vaus network

Pyjolals) V(s ')

A P, 2 Py Y
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Human expert positions Self-play Positions

>\

Silver D, Huang A, Maddison CJ, Guez A, Sifre L, Van Den Driessche G, Schrittwieser J,
Antonoglou |, Panneershelvam V, Lanctot M, et al (2016) Mastering the game of go with
deep neural networks and tree search . Nature 529(7587):4840489

http://www.slideshare.net/ShaneSeungwhanMoon/how  -alphago -works
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could now generate highly realistic videos of
/A using existing audio and video clips of him

https://www.youtube.com/watch?v=dkoi7sZvWiU



https://www.cv -foundation.org/openaccess/content_cvpr_2016/papers/Gatys_Image_Style Transfer CVPR_2016_paper.pdf



all RERRE) 4G 22:37 @& R 9% 0 1+

< WIRE5F cee. ®

L e R T éﬁ%
T~ R B 7
B o — st E3
R Xt R =
7= I I E ;
& F 48 F
1 % 15 -

oS
U’
5

5
5




Mam@d ARBG?

3 N
A : : :
: e
A e
A 2
A




H

O

(@)



25 9 W i

j

g B, SO

Slide credit: D. Hoiem and L. Lazebnik




(labels known) (labels
unknown)

Slide credit; L. Lazebnik
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Occam’s Razor

“When faced with two equally good hypotheses, always
choose the simpler.”

https://www.clubstreetpost.com/2018/04/the  -principle -of-occams-razor-is-the-simplest -
explanation -always-correct/
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The end



