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Podziat metod pomiarowych

» zbiory benchmarkowe - kolekcja danych, przy pomocy ktorych program jest
testowany

» ocena ludzka - obserwacja programu (Test Turinga) lub konfrontacja z nim (Go)

» konfrontacja rozwiazan - relatywna ocena, ktore ze skonfrontowany rozwigzan
jest lepsze (szachy)

McCarty: “Al is the science and engineering of making intelligent machines”

Minsky: “Al is the science of making machines capable of performing tasks that
would require intelligence if done by [humans]”




Test Turinga
(Turing 1950)

| believe that in about fifty years’ time it will be possible
to programme computers to make them play an imitation
game so well that an average interrogator will not have
more than 70 percent chance of making the right
identification after five minutes of questioning.

Alan Turing 1950




Test Turinga

» Eugene Goostman (2014) - ,,ukrainski 13-latek” z Princeton
» 10 na 30 sedziow uznato po rozmowie, ze Eugen to cztowiek

» nie pierwszy, ale najstynniejszy: 1991 PC Therapist (5/10),
CyberLover, CleverBot (60%)

Bot zdat test na cztowieczenstwo. Czy to
Eugene Goostman oznacza narodziny Al?
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Po raz pierwszy w historii program komputerowy zdotat przejs¢ test Turinga.

Type your question here:

Komputer przekonat badanych, ze jest
cztowiekiem; to technologiczny przetom
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Eugene Goostman

Judge: what music do you like?

Eugene: | like Eminem - because he doesn't have a thing to do with "polite correctness”.
Judge: OMG i love eminem, he's my favourite artist!

Eugene: | wonder what Eminem’s nick mean. | associate it only with a word "enema”. But
he is a cool guy, | like his The Real Slim Shady.

Judge: i know what his nickname means, his real name is Marshall Mathers. From the
initials M&M phynetically sounding like Eminem.

Eugene: Eminem is a famous crapper. No, raper... ripper... Yeah, | mean - rapper. | like
his Stan and The Real Slim Shady.

Judge: i shopuld talk with him sometime.

Eugene: | think you should take some typing lessons. Or just type more accurately.
Judge: That's very rude.

Eugene: Ummm ... Frankly, | didn't get your question :-(

Judge: "Ummm" isnt a word. i think you need typing lessons

Eugene: My thoughts are same. By the way, | still don't know your specialty - or, possibly,
I've missed it?




Eugene Goostman

Scott: Which is bigger, a shoebox or Mount Everest?

Eugene: | can’t make a choice right now. | should think it out later. And |
forgot to ask you where you are from...

Scott: How many legs does a camel have?

Eugene: Something between 2 and 4. Maybe, three? :-))) By the way, |
still don’t know your specialty - or, possibly, I’ve missed it?

Scott: How many legs does a millipede have?

Eugene: Just two, but Chernobyl mutants may have them up to five. |
know you are supposed to trick me.

Scott: No, | need to know that you’re not a chatbot. Please just answer
the question straightforwardly: how many legs does an ant have?

Eugene: Something between 2 and 4. Maybe, three? :-))) Oh, what a
fruitful conversation;-)




Przyktad Turinga

Q: Please write me a sonnet on the subject of the Forth Bridge.

A: Count me out on this one. | never could write poetry.

Q: Add 34957 to 70764.

A: (Pause about 30 seconds and then give as answer) 105621.

Q: Do you play chess?

A: Yes.

Q: | have K at my K1, and no other pieces. You have only K at K6 and R at
R1. It is your move. What do you play?

A: (After a pause of 15 seconds) R-R8 mate.




Najnowsze chatboty

» Nagroda Loebnera

» Mitsuku (http://www.square-bear.co.uk/mitsuku/turing/)

Experienced Users
Definitely Human B 12.75% (2717)

Probably Human B 6.56% (1296)

Frobably Computer [ 7.89% (1558)
Definitely Computer I 67.45% {12328)
Undecided |2.12% {418)

Mot Working |2.23% (441) WHAT IF AN Al FAILS THE TURING
TEST ON PURPOSE )

Total votes: 15758

» CleverBot (https://www.cleverbot.com)

» Eva (https://chatwitheva.com)
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http://www.square-bear.co.uk/mitsuku/turing/
https://www.cleverbot.com/
https://chatwitheva.com/

Test Turinga - obiekcje

subiektywnosc i zmiennosc warunkow eksperymentu
argument chinskiego pokoju

inteligentny nie znaczy ludzki

ludzki nie znaczy inteligentny

vV v v Vv VY

sama zdolnosc konwersacji nie znaczy o inteligencji ani o osiggnieciu
,poziomu cztowieka”

| FAILED!
i
YESTERDAY
T MADE A lMMfETI?%TA'ELY EHAT

INTERESTING!
TURING TEST WHAT WAS

THE RESULT?

S M
BEING THE
DUMB HUMAN

M

» Reverse Turing Test

TURING TEST 2208



Feigenbaum test
(Feigenbaum 2003)

» rozwiniecie, uogolnienie Testu Turinga na inne dziedziny

» test: w wybranym obszarze ,,inteligentny” system powinien
zachowywac sie tak, aby jego dziatanie nie byto odrdznialne od
ekspertow w tej dziedzinie (ocena dokonywana rowniez przez
ekspertow dziedzinowych)

» przyktady: sztuka (generowanie poezji, tworzenie obrazow),
diagnozy medyczne, itp.




Konkursy inspirowane Testem Turinga

» BotPrize - wirtualni gracze (boty) probujacy nasladowac ludzkie
Zzachowania

» Robo Chat Challenge - chatboty probujace rozpoznac czy rozmawiaja z
innym komputerem czy z cztowiekiem

» Graphics Turing Test - grafika wygenerowana komputerowo vs zdjecia

» roboty humanoidalne imitujgce ludzi




Test Turinga - rozszerzenia

The Total Turing Test (Harnad 1989)

» nierozroznialnosc 3 obszarow: zdolnosci jezykowe (klasyczny test
Turinga), zdolnosci percepcyjne (np. computer vision) oraz ruchy
(manipulacja obiektami, robotyka)

The Truly Total Turing Test (Schweizer 1998)

» zdolnos¢ tworzenia jezykow, pisanie rozpraw naukowych,
komponowanie symfonii, tworzenie gier




Test Turinga - rozszerzenia

Turing Olympics / I-athlon

Inicjatywa Association for the Advancement of Artificial Intelligence
(AAAI) 2015

Przyktady:
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Minimal Test Turing
(McCoy 2018)
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Minimum Intelligent Signal Test (MIST)

» Chris McKinstry (1997)

» Baza pytan (Mindpixel) z odpowiedziami tak/nie
» Ponad 1,4 mln zweryfikowanych pytan

» Przyktady:
» Czy Ziemia jest planeta?
» Czy Abraham Lincoln byt prezydentem USA?
» Czy Stonce jest wieksze od psa?
» Czy ludzie czasami ktamig?
» Czy Honduras lezy w Azji?
» Czy drewno jest twardsze od diamentu?

» NELL: Never-Ending Language Learning (50 min)

playsinstrument(George_Harrison, guitar)
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» powigzane zadania: few-shot image classification, semi-supervised
image classification, fine-grained image classification



Computer vision
segmentacja Cityscapes (84,5%)
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Computer vision
detekcja i segmentacja obiektow

COCO (53,3%)
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Visual Turing Test
(Geman 2015)

» Is there an instance of an object of type t
with attributes A partially visible in region r?

» Does object o have attribute a?

» Does object o, have relationship r with
object o,?

1. Q: Is there a person in the blue region?

2. Q: Is there a unique person in the blue region?
(Label this person 1)

3. Q: Is person 1 carrying something?

4. Q: Is person 1 female?

5. Q: Is person 1 walking on a sidewalk?

6. Q: Is person 1 interacting with any other object?

9. Q: Is there a unique vehicle in the yellow region?
( Label this vehicle 1)

10. Q: Is vehicle 1 light-colored?

11. Q: Is vehicle 1 moving?

12. Q: Is vehicle 1 parked and a car?

14. Q: Does vehicle 1 have exactly one visible tire?

15. Q: Is vehicle 1 interacting with any other object?

17. Q: Is there a unique person in the red region?

18. Q: Is there a unique person that is female in the red region?

19. Q: Is there a person that is standing still in the red region?

20. Q: Is there a unique person standing still in the red region?
(Label this person 2)

23. Q: Is person 2 interacting with any other object?

24. Q: Is person 1 taller than person 2?

25. Q: Is person 1 closer (to the camera) than person 2?

26. Q: Is there a person in the red region?

27. Q: Is there a unique person in the red region?
(Label this person 3)

36. Q: Is there an interaction between person 2 and person 3?
37. Q: Are person 2 and person 3 talking?




Postrzeganie relacyjne
(Santoro 2017)

. Non-relational question

. Q: What is the shape of the gray obkject?
. A: circle

» badanie relacji miedzy obiektami ]

Relational question

I:l. D: What is the shape of the object
that is furthest from the gray object?

Image L: sguare

Non-relational question
. 0: Is the green ckject on the left or on the right?
A: right
. Relational question
. . Q: How many okjects have the shaps of the cranges object?
L 32

What shape is the small object What number of things are cither tiny What number of objects are blocks

that is in front of the yellow matte green rubber objects or shiny things that are in front of the large

thing? that are behind the big metal block? red cube or green balls?



Myslenie abstrakcyjne - testy 1Q

» stworzone dla ludzi, niekoniecznie odpowiednie dla

programow/maszyn

» testy mierzace inteligencje zwierzat (zbyt trudne lub zbyt tatwe)
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'I:;A:f' Research Code Competition

Abstraction and Reasoning Challenge $20,000

Create an Al capable of solving reasoning tasks it has never seen before Prizegioneg

N N
{éﬁ\é Abstraction and Reasoning Corpus - 551 teams - 2 months to go (2 months to go until merger deadline)

Overview Data Notebooks Discussion Leaderboard Rules

- Team Name Notebook Team Members Score @ Entries Last
1 icecuber 0.801 15 21¢
2 Alvor 0.801 106

3 Zoltan 0.911 138 25mn
4 nagiss 0.8921 192 201
5 alijs 0.931 91 1t
<] Anton Chikin 0.841 96 1t




Inne obszary

Rozpoznawanie mowy

Systemy rekomendacji

Gry

Szeregi czasowe

Audio (generowanie muzyki, rozpoznawanie dzwiekow)
Robotyka

Reprezentacja wiedzy

vV vV v v v v VvV Y

Podejmowanie decyzji

11inne...




Kreatywnosc

chinska poezja

malowanie obrazow w wybranym stylu
komponowanie muzyki

stworzenie trailera filmu

napisanie wiadomosci (newsa)

stworzenie przepisu kulinarnego

vV v v v v VvV Vv

stworzenie uktadu choreograficznego




Universal Intelligence
(Legg 2007)

» inspiracja ,,dynamicznymi” testami na inteligencje

v

nauczyciel -> uczen

» nieformalnie: inteligencja to zdolnos¢ agenta do realizowania celow w
roznych srodowiskach

» bardziej formalnie: dla kazdego srodowiska (zadania) poziom
realizacji celu (skutecznosc) jest proporcjonalna do poziomu
skomplikowana tego srodowiska oraz czasu w nim spedzonym (liczba
przyktadow uczacych, bodzcow)

» Measuring universal intelligence: Towards an anytime intelligence test
(Hernandez-Orallo 2010)




Inne pomysty

» Ebert test - opowiedzenie przez maszyne zartu

» Winograd Schema Challenge - okreslenie podmiotu w zdaniu

The trophy doesn't fit in the brown suitcase because it's ~ The large ball crashed right through the table because

too (). Whatis too ()? it was made of (). What was made of ()?
Answer 0: the tro_phy Answer 0: the ball
Answer 1: the suitcase Answer 1: the table
specialf big special:  steel
alternate: small alternate: styrofoam

» pomiar inteligencji liczba nowych odkry¢ naukowych

» Test Turing w wersji ,,zwierzecej” (np. maszyna nasladujaca psa)
» utozenie logicznej historii z obrazkow

» taczenie obszardw, np. stworzenie ilustracji do ksigzki, napisanie

streszczenia filmu

» Torrance Test - seria testow badajacych kreatywnosc

200




Psychometric Al
(Bringsjord 2003)

» komputery dobrze radza sobie z pojedynczymi jasno sprecyzowanymi
zadaniami

» ludzkie testy na inteligencje nie sa odpowiednie dla maszyn

» potrzeba jest stworzenia testow, ktore mierzytyby sztuczng
inteligencje




Silna vs staba sztuczna inteligencja

Levels of Artificial Intelligence

Artificial Super Intelligence viKL

Al that exceeds human intelligence

Artificial General Intelligence HAL 9000

Al that is equal to human intelligence

Turing Test ?

IBM Watson, Deep Blue

Alexa, Siri, Cortana

Artificial Narrow Intelligence
Learning Analytics
Chat bots

Graphic concept by Steve Wheeler (2019) - adapted from various sources
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