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History of Al




The birth and golden year (1952 - 1974)

e Cybernetics and early NN e Symbolic reasoning, logic
theorist
e Alan Turing, Turing Test
e NLP: Eliza
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First winter of Al (1974 - 1980)

e 1970 criticism

In the 1970s, Al was subject to critiques and financial setbacks. Al researchers
had failed to appreciate the difficulty of the problems they faced. Their
tremendous optimism had raised expectations impossibly high, and when
the promised results failed to materialize, funding for Al disappeared,
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Al Boom (1980 - 1987)

® Therise of Expert Systems e The Revival of Connectionism

e The knowledge revolution
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Second winter of Al (1987 - 1993)

e Collapse of the market for
specialized Al hardware

e Late 1980, the Strategic
Computing Initiative cut
funding for Al deeply and
brutally

e Over 300 Al companies had
shutdown, gone bankrupt or
been acquired by the end of
1993.
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Al today
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Al behind the scenes

® 1995 Support Vector ® 2009 Launch of ImageNet by
Machines (SVM) - designed by Li Fei Fei
Cortes and Vapnik.
e 2011 Creation of Alexnet, a
® 1997 Longshort-term Convolutional Neural Net (CNN)
memory by Schmidhuber and by Alex Krizhevsky
Sepp Hochreiter
® 2000s Support Vector
e 1998 Gradient Based Learning Clustering and other Kernel
by Yann LeCun methods and unsupervised
machine learning methods
become widespread
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A brief history of Machine Learning

NN breakthrough

2012
Dark Era Bayesian Network
Till 1940 1985
First NN Machine SVM
1951 1995
Start ® *—o ® o ~Co— o o Today
Nearest Neighbor Adaboost
1967 2003
Alan Turing Test
1950

Random Forest
1995
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NN Application (1)

Combining Language Models
& Visual Recognition
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[ LocatedMNear |[ RelatedTo || UsedFor
oil car seatbelt car || horse sebra | plant garden || bottle store liquid he
chair your bottom | chair school || horse pony | sheep baa bhoat fish tahldg
plant everywhere | muzzle dog || plant green | sheep cloud || dog companionship |
trailer car dog bark _bone || boat ship cow bull horse riding (i
salt table horse cowboy || chair table | horse riding chair sitting lahl
stool able carriage horse | dog woll | sheep farm chair sit_on b
pasiure cow horse fence dog cat cow milk car transportation | boitle
cat dog whisker cat sheep lamb | table desk sheep wool b 1
horse zebra desk chair || sheep wool | cat feline table put_thing_on tal
cat household | train railroad || dog a wolfl | dog canine || boat travel_on_water | cat ¢
horsehair horse | sheep wool cat dog | plamt flower chair sit [

| [Image|TypeDM|R-LDA|[Window2|Window20|C.Net]
Oys 0.3 16.1 63.4 16.4 18.3 86.1
Oree | 149] 269 | 667 | 447 549 [115.6
Sgs [ 357 ] 18L7 [ 1749 1685 1748 [252.5
Srec | 46.8 | 2505 | 348 | 1902 | 189.8 [241.2

OgsSg [ 028 | 102 | 152 | 138 136 [819

OrecSrec| 13.6 [ 269 | 66.7 | 447 549 [115.6

Table 5: Average rank over all images AR; of the human
action recognition using different settings: O, Oyer
use only objects (gold standard and object recognizer);
Sgs1 Srec use only scenes, 0,,5,, and O,... S, integrate
both objects and scenes together

m Average Rank over images ® Average Rank over objects
400
350
300

250
200
150
100

5
0

DA TypeDM D Window 20 Window 2 ConceptNet

=]

et. al. Exploiting language models
to recognize unseen actions. ACM ICMR

et. al. Query classification via Topic
Models for an art image archive. ACL,
RANLP,

et. al. Using language models for
visual recognition. EMNLP,

et. al. Tuhoi: Trento universal
human object interaction dataset.
COLING, VL'14.

et. al. Query classification using

topic models and support vector machine.
ACL,
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TUHOI: The Image Recognition task

TUHOI, Trento Universal Human Object Interaction Dataset

v fi 2 “ ® Combine knowledge learnt from
Xl language corpora to visual recognition.
: ——

f'.ﬂ‘lﬁ\‘-i
o

® Two tasks: human action recognition and
object prediction

Examples of annotated images: Left: (1) play ping-pong, hold racket; (2) use laptop, hold compuier mouse; (3)
use microphone, play accordion, play guitar, play vielin; (4) talk on microphone, sit on sofa, pour pitcher; (5) play trombone;

(6) eavsuck popsicle; (7) listen/use/hear stethoscope; (8) ride bicyele, wear backpack; (%) swing/hold racket, hit tennis ball; . La ngu a ge mod e IS b u i lt fro m ge n e ra l text

Right: (1) sit on chair, play violin; (2) wear diaper, sit on chair, squeeze/apply cream; (3] sit on chair, play cello; (4) hold/shake

maraca; (5) ride walercrafi, wear swimming trunks; (6) cook/use stove, stir mushroom, hold spatula; (7) drive/row walercrafl; .
(8) sit on chair, pet dog, lay on sofa; (%) click/type on computer keyboard Co rp 0 ra o u t pe rfo rm t h e | m a ge m Od e l
when testing on a big general dataset

TUHOI is a Human Object Interaction dataset containing more than 10 thousand images, which have been annotated with more than 2.9 thousand actions
ImageMet for the large scale object recognition challenge 2013 - the training and validation of the Detection dataset.

* Download the annotation here.
Download the images here.

+ Citation: Dien-Thu Le, Jasper Uijlings, Raffaella Bernardi, "TUHOT The Universal Human Object Interaction Dataset”, COLING'14 workshop on Visj

MacBook
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NN Application (2)

News tracking
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4 a) Beratung des Antrags der Abgeordneten Rolf
Hempalmann, Dirk Becker, Huberu...
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Sprecherubersicht

Nr  Sprecher

Raolf Hempelmanon (EPD-

""'""'“’ Vizepeasident Dr. h. c. Wolfgang
nnaumu ([

“*netz
netzausbau
leitungen rp :

Salivavenian (SFC).

Vizeprisident Dr. h. c. Wolfgang
Thiersa:

sogar (bererfiilt. Wir wollen in Deutschiand bis 2020 40 Prozent des CO2-Ausstofes
einsparen. Fakt ist aber, dass die Kernenergie in Deutschland im letzten Jahr rund
150 Millionen Tonnen an CO2-Ausstold eingespart hat, sprich: Diese Menge wurde
nicht emittiert. Wir emittieren im Moment ungefdhr 800 Millionen Tonnen CO2. Das
hedit, wir reden immerhin (ber rund 20 Prozent. Unsere Klimaziele wiiren bei allen
Anstrengungen, die wir bisher unternommen haben, chne die Kernenergie nicht
erreichbar.

(Beifall bei Abgeordneten der COU'CSU und der FDF)
Das kann einem jetzt gefallen oder nicht; aber Adam Riese |&sst sich nicht umgehen
Das sind die Faklen, mil denen wir 85 2u tun haben.

Walche Folgen hitte ain noch schnsllerer ALSStieq aus der Kefmenergia? \Wir haben
das Ziel, bis zum Jahr 2020 den Antell der Erneuerbaren an der Stromversorgung
von heute 17 Prozent auf mehr als 35 Prozent zu verdoppein. Vielleicht schaffen wir
sogar ain paar Prozent mehr. Was machen wir aber mit dem Rest? Bai aller
Energieeffizienz und bel allen Fortschritten, die wir erreichen wollen, um eine
Verdoppelung des Anteils der emeverbaren Energien von 1930 bis 2020 zu erreichen,
wird es sicher nichi gelingen, die Jele, die wir uns bisher gesetzt haben, mit einem
Ausstieg aus der Kemenergie und einem gleichzeitigen Ausstieg bzw. mit einer
gleichzeitigen Michtimeestition, beispielsweise im Kohleberaich, zu ermeichaen

Kohie ist der griBte CO2-Emittent. Die heimische Braunkohle tragt heute zu 25
Prozent zur Stromversongung in Deutschiand bed. Die Steinkohle trigt heute ebenfalls
muaﬁﬁmawumm&ummn
deutschen Str heute durch Kohle erbracht. Deshalb bleibt auch
28 7vch 0 g ek Anstrengungen eine Licke von rund 60 Prozent des
Energiebedarfs, die wir im Jahr 2020 mit anderen Energieformen schiieBen missen.
Ich frage Sie: Wie sollen wir das machen? Einen Einstieg in die CCS-Technologie,
um den COZ2-AusstoB durch Kohlekraftwerke zu verhindern, wollen viele nichl. Den

MNon-
Claims

Claim
Extraction Actor Extraction
Articles ®
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Tuplc Claims
mation ®
L

Topic -'U-.SING cNN F@B )
el CLASSIFICATION

Japan In katastrophe deutschland fukushima frankreich kernenergie
sicherhelt atomkraftwerke erdbeben
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DebateExplorer: Wenn Maschine und
Journalist zusammenarbeiten

200 000 Seiten Text kann kein Journalist mal eben fiir eine
Recherche lesen und eincrdnen. Aber ein Computer kann das
sehr wohl. Wenn er weil, wonach er suchen soll — und da
kommt wieder der Journalist ins Spiel. Der DebateExplorer
zeigt, wie Mensch und Maschine zusammen Lobbyismus auf
die Spur kommen kénnen.

0
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DehateExplurer
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Sh

Siiddeutsche Zeitung

SZ.de Zeitung Magazin

Virtschaft Meinung Panorama Sport Minchen Bayern Kultur Gesellschaft Wissen Digital Karriere

/| T29: Fifa World Cup

U art, work, museumn, history, culture
—D 2 money, Bax, budget, taces spending
w33 heralth, hospital, care, treatment, services visser
—: league, Boal, minutes, chilb, minute
10 poweer, energy, plant, mining, electricity
T78: Eurocpean m——=t8: workers, job, jobs, employees, work

Parliament election 57 growth, acanamy, markel, prices, markets 06. August 2014 10:38 Technik

Begriffen auf den Grund gehen -
Wortschatz-Portalim Netz

party, election, elections, parties, campaign
= weorrld, speores, team, sport, gold
- rescarch, report, study, number, data
powaer, nation, leaders, society, world
Direkt aus dem dpa-Newskanal
Leipzig (dpa/tmn) - "Altersarmut”, "Boxenstopp” und "Feuerpause" sind die
Worter eines Tages. Nachzulesen auf dem Wortschatz-Portal der Uni Leipzig.
Die Seite analysiert die aktuelle Presse und zeigt interessante
Assoziationsketten auf.

Al \Ill-'ﬂll " Jn'r ,.m ey

o ®
104 371714 37114 41014 571004 671714 700714 8114 971014 1071714 1171714 1271714

MWORTSCHATZ

Search in more than 26 million sentences of German newspaper material

Enter a word n i

et. al. Vuitetdetating dffrequieiacy
Angiwbdlobetsfed dingofdd amtilingual
PeaalathilgyaissasstoeopieHzoiene,
Spsimgta, 2018

STARTSEITE  IMPRESSUM

Hieu Phan, et. al. AHidden
Topic-Based Framework Towards Building
Applications with Short Web Documents.
IEEE Transactions on Knowledge and Data

Welcome to the Leipzig Corpora Collection / Deutscher Wortschatz

a project of the Natural Language Precessing Group at the Institute of Computer Science at Leipzig University.

Corpora portal

The international corpora portal offers
access to more than 350 corpera of the
Lelpzig Corpora Collection (LCC) in
more than 250 languages.

“cu RPORA COLLECTION
To the corpora portal

ASV Online Toolbox

The ASV Toclbox is a modular collection
of tools for the exploration of written
language data.

CURL portal

©On this website you can contribute to
corpus collection for under-resourced
languages by simply entering a URL.

mCrawling

Corpus statistics

The corpus and language statistics
contain analyses about various aspects
of natural language based on our

CLARIN corpora portal

The Wortschatz's CLARIN corpora portal
offers access to all corpora of the Lelpzig
Corpora  Collection (LCC) that we
already integrated into the CLARIN
infrastructure.

CLARIN-D
To the LCC's CLARIN corpora portal

RESTful webservices

Our REST web services allow direct
access to our corpora by using any
software, Cumrently, these services are

Minu= nevn Dezibel Free rids —

Das Wort des Tages

Dt finde dek sebr, sebe schan: Das Waortschatz-Projekt des Able
A & Speackiverarbeitung (ASV) der Unbvessitit Lelpoig ex bt jeden
automatisch Tag die wichtigiten Warter aus verschisdenen Newidiensten. Da

(2B. P

auch als Anlass nehmen, Kieine Gescl

e Abemetisch sortient al . Erelgnla, Ort, wsw.) ki

ton m verinssen &

Hler entlang zum Wost des Tages: wostschate unl-Ieip

Engineering, 04 Feb. 2010

et. al. Towards a text analysis
system for political debates. SIGHUM.
Berlin 2016

et. al. Matching and ranking with
hidden topics towards contextual
advertising, IEEE/WIC/ACM WI, Australia,
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Lingollect: An ecosystem for language learning

t er | lingellect.com

LINGOLLECT QUICK LOOKUP  WRITE NOTES  PRACTICE

@® We use Big Data analysis with billions of reading
materials, bilingual sentences in many language

pairs

;’

A @® We apply Language Technologies to detect

pracic languages, estimate levels of words /documents,

- recommend suitable words, sentences and learning

materials
oetgtetetoty
% s =il o ® [Developed by Thu Le, Tu Ng.]

es to enhance your experience. By continuing to visit this sibe you agree to our use of cockies. More info

MacBook
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https://lingollect.com/
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https://lingollect.com/
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NN Application (4)

Dialogue system

MMMMMMMM
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Human Human

Convince Propose .-.Debate“”\‘. / \_ response
Me / topic ) \‘lxr_ei;ponf?/ S i > Topic: Is anything in this world free? Human: Happiness i
Dataset \/_/ & Human: Nothing in this world is completely free, there Dave: I'm sorry to ruij
Get l 3 0| must always be a cost somewhere a penny on the street”
endid ) l @ Dave: Nothing in this world is free.. Everybody the effort to bend dow
candicates . i = o has to pay a price for anything they want or recieve.. Costs you energy ]O“
A " Dave's Life is not free.. Death is not free.. Happiness is not ICVCIE:J_“' ”““bc“tl_"‘c"_s
Context ( ) ] response-level free.. No matter what it is, there will always be a toll.. anc) LNt e es Hn
response response b= p BUT there is still neve
tracker \/ o recurrent state Nothing in this world is free.. Gisf s ToaairinG s
‘L Human: I totally agree with you o - of re(.:eiving " %ome Sg
ioney Dave: Close, there is no energy cost to giving up life, Human: how about d
Rankin f::jr?er;testr;m ’ . entropy takes care of that.. But there is an energy cost Dave: Death comes
syste.:mg : to having life to give up.. I was running under the a energy cost, you hav
assumption that “free” was referring to currency, can come at the price
L ! not energy.. If we're going to argue that energy is
- © o a currency for the purposes of this debate,
hy® || g || byl || & h® || ha | | ha U then there’s really no debate to be had at all..
il " Human: Happiness is. ¢
! Dave: I'm sorry to ruin your run, out "picking up
\ a penny on the street”™ is MOST «icfrizl,; rov foe,
L] Lt
Hello, I'm Dave
Hi. I'm Dave the Debater. Tell me your
I'm here to debate with you Internet topi el
. | may not be super smart
il P " . M
_ 4 Imperialism: Can it be justified?
= But talk to me and teach me
| can learn from you!
Thu Le et.-al:Dave the debater: a I T (oo
retrl eva l" based an d ge ne ratlve Does religion hold back progress?
argumentative dialogue agent.
. o Youwantmetobe...m
Argument Mining. EMNLP.
Brussel Nov. 2018
Let's change the topic MADE WITH

beautiful.ai



Question & Answering

Reading comprehension

Following a Japanese occupation in the 1940s. the Vietnamese fought French
rule in the First Indochina War. On 2 September 1945 President Ho Chi Minh
declared Vietnam independence from France under the new name of the
Democratic Republic of Vietnam. In 1954, the Vietnamese declared victory in
Dien Bien Phu which took place between March and May 1954 and culminated in
a major French defeat. Thereafter, Vietnam was divided into two political states,
North Vietnam (officially the Democratic Republic of Vietnam) and South Vietnam
(officially the Republic of Vietnam). Conflict between the two sides intensified in
what is known as the Vietnam War, with heavy intervention by the United States
on the side of South Vietnam from 1965 to 1973. The war ended with a North
Vietnamese victory in 1975

Ask a question about the given text
We give you the answer

Dave the debater

ONE OF THE FIRST WORK IN BUILDING A BOT THAT MIMICS A
DEBATER, MAKING ARGUMENTS AND GIVING RELEVANT
RESPONSES TO USERS ON GIVEN TOPICS

QUESTION'ANSWERING

ATT CHATBOT
YOUR RESTAURANT GUIDE

C.-} n L‘:. P O o Hi th.ere: I'm Chiaki the Chicken. I'm here to help
»  You finding a restaurant.

el i, el i, Pertg O khd mimh nhd. Clu b . IRTE

oo g G e —— WELCOME TO CHIAKL THE CHICKEN
OUR RESTAURANT CHATROT DEM0!

I'm looking for an Italian restaurant

gilip ban tri i cic thilc o

realc: vil iy phlin cim @ hont ‘ches eyt cha Y b
. Him hants

Depa. k iy ek o ol

@ thelf giip gl oo bgn'?

hl“...

Chiy bgn | Trundg hgp
rly el miong ban thilng
cdn, rivdim b wif qualn
g vl s milt hdng
B khach hing, Bgn vl
g NG ey i
TICEMH OPPD ghn it

. slamemwes
Fype a message.

Chiso ban ! Danh sich
thiing tin chi tilt cic
Trurg Thm Cndm 54
Khdch Hing OPPO tiln
ok quiic:
hiapofoppomoble yrisup
[ i et PR R
-

Ty & Messags_

CHTAKL HAS BEEN TRAINED ON A SAMPLE RESTAURANT

DATABASE.

“Foesa “F20F0 il P P P . .

RESTAURANT CHATBOT
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Video
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Chatbot levels -
are we getting
there?

Time to mass market

Last 10 years

Now

Within 2 Years

In 3-5 Years

In 10 Years

Intelligence

-
Hi there - just a friendly reminder that your Level 1
insurance policy expires in a month. Make sure to . . .
renew it in our member portal. Notification Assistants
Level 2
You can calculate your renewal price FAQ Assistants
on our website here: }yZ.comirenew
Great - 50 just confirming it's 980 sq ft?
Level 3
Thanks! Your nevw rate from September Contexiunt Assistants
1st onwards would be $10 / month. Do
you want me to renew it now?
| can see your details are almost the same,
except now you might want coverage for your
new laptop. Additional coverage is only $4 a Level 4
7 . .
month more for full coverage. Sound ok? Personalized Assistants
Level 5
Autonomous Organization
of Assistants
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The history of Al Hypes

e 1950 Turing predicted that in about fifty ® 1967 Marvin Minsky: “Within a

years “an average interrogator will not generation ... the problem of creating
have more than a 70 percent chance of 'artificial intelligence' will substantially
making the right identification after five be solved.”[60]

minutes of questioning”.
e 1970 Marvin

e 1957 Newell and Simon predicted that Minsky (in Life Magazine): “In from three
“Within ten years a computer will be the to eight years we will have a machine
world's chess champion, unless the rules with the general intelligence of an
bar it from competition.” average human being.”

e 1965. H. A. Simon: “machines will be
capable, within twenty years, of doing
any work a man can do.”

AAAAAAA



Why Did They Get it Wrong?

e They failed to understand at least three key things:
e Scalability and the problem of complexity and exponential growth
e The limitation of computing power

e The need for knowledge (lots of it)
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Phase 1

Curiosity and
excitement

Peak of

Technology inflated

irlgger  gxpectations

Mid-1980's

Trough of
disilusionrmeant

Slope of
anlightment

Late 1990's

Phase 3
Confiden

Plateau of
profitabllity

The 21st century
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Neural
Network:

ricas B9 BN, o

a new hype
or a new

k is no longer access to information; now it's our ability t¢
ned on a variety of different types of texts and summary
can generate long, coherent, and meaningful summaries

wssad a fundamantal change in the challanga of taking in new information. Tha bottienack is no
fa all hava fo read more and more bo keep up-to-date with our jobs, the news, and social madia
ing with this information deluge and one patential answer is to have algorithms autematically su
, and meaninglul summaries remaing an open research problem. In fact, genaratng 4
e-c}p Irarnung algorithms. In order o make summanzabion successiul, we infroduce two se
Fine styles pdel and a new way of training summarization modeds via reinforcement leaming (RL). The o
(642 - 1024%) b create relevant and highly readable multi-sentence summarnies of long teed, Such as news. arti
IR 0 overview of the natural language challenges specific to text summarization.
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@ 2016: Object classification
ImageNet
The error rate of automatic labeling of

ImageNet declined from 28% in 2010 to less
than 3%.Human performance is about 5%.

(2) 2017: Skin Cancer
Classification
An Al system ,which was trained on a data
set of 129,450 clinical images of 2,032

different diseases, performed comparably to
board-certified dermatologists.

Al - Human level performance milestones

(3) 2017: Speech Recognition on

Switchboard

In 2017, Microsoft and IBM both achieved
performance within close range of
“human-parity” speech recognition in the
limited Switchboard domain

2018: Chinese English
Translation

A Microsoft machine translation system
achieved human-level quality and accuracy
when translating news stories from Chinese
to English.
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Al - Human level performance milestones

e 2018: Dota 2 e 2019: AlphaStar
OpenAl Five, OpenAl’s team of five neural DeepMind developed Alphastar to beat a top
networks, defeats amateur human teams at professional player in Starcraft Il.
Dota 2
® 2019: Detect diabetic
® 2019: Alphafold retinopathy (DR) with
DeepMind developed Alphafold that uses vast specialist-level accuracy

amount of geometric sequence data to predict
the 3D structure of protein at an unparalleled
level of accuracy than before.

One of the largest clinical validation of a deep
learning algorithm with significantly higher
accuracy than specialists.
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Is Al moving too fast?

Billiard Table

Flamingo School Bus

IMAGES PRODUCED IN 2015

redshank volcano

IMAGES PRODUCED IN 2016

monastery
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Thaﬁk You
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