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Sophia can convey realistic facial expressions like smiling and blinking
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ImageNet Nesne Siniflandirma Yarigsmasi
(nttp://image-net.org/challenges/LSVRC/)
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Alex Krizhevsky, llya Sutskever, Geoffrey E. Hinton,
ImageNet Classification with Deep Convolutional Neural Networks, NIPS,
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Nesne Tanima

ImageNet Yarismasi Kazananlari
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‘construction worker in orange
safety vest is working on road.

(Karpathy & Fei-Fei, 2015)

(Gatsy vd.,
2015)



Kim gozluk takiyor?

Kadin

Task 1

Story

john went to the kitchen

daniel travelled to the kitchen
sandra journeyed to the kitchen
john went to the bedroom

mary went to the bedroom
sandra went back to the bedroom
john journeyed to the garden
daniel went back to the bedroom

Question
where is john

https://cs224d.stanford.edu/report
s/StrohMathur.pdf

What color are the shoes JHow many school busses

on the person's feet ? are there?
Neural Net: brown Neural Net: 2
Ground Truth: brown Ground Truths: 2

https://avisingh599.github.io/deeplearning/visual-qa/



5
(Google DeepMind)
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(Catanzaro vd., 2015) (Cho vd., 2014)




It might
look goofy ...

(Google, 2017)

External Input External Output

NS

Controller
2
Read Heads Write Heads
Memory

(Graves vd., 2014)




Metin Olusturma

PANDLARUS :

2Zlas, I think he shall be come approached and the day
When little srain would be attain'd into being never fed,
Znd who i= but a chain and subject= of hi=s death,

I should not sleep.

Second Senator:

They are away this miseries, produced upon my soul,
Breaking and strongly should be buried, when I perish
The earth and thoughts of many states.

DURE WVINCEWNTIC:

Well, your wit is in the care of side and that.

Second Lord:
They would be ruled after this chamber, and
my fair nues begun out of the fact, to be conveyed,

Whose noble souls I']1]1l hawve the heart of the wars.

Clown:

Come, =sir, I will make did behold your worship.

VIOLA:
TI'11 drink it.

http://karpathy.github.io/2015/05/21/rnn-effectiveness/



Goruntu Olusturma

Sagdakiler mi gercek, soldakiler mi?

Xudong Mao, Qing Liy, Haoran Xiez, Raymond Y.K. Laux, and Zhen
Wang, Least Squares Generative Adversarial Networks, 2016.



«Pembe boyunlu ve govdeli, siyah
kanatl bir kug»

(this small bird has a pink ‘

breast and crown, and black
primaries and secondaries)

«Mor yaprakli, ortasi beyaz cigcek»

(the flower has petals that
are bright pinkish purple

with white stigma)

Scott Reed, Zeynep Akata, Xinchen Yan, Lajanugen Logeswaran, Bernt Schiele,
Honglak Lee, Generative Adversarial Text to Image Synthesis, 2016
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Karras, Laine, Aila, «A Style-
Based Generator Architecture for
Generative Adversarial
Networks», 2018.







Milestones

25

50

Years from 2016
75 100 125 150 175

200

Full Automation of Labor |
(All Human Jobs)

Al Researcher A

High Level Machine Intelligence |
(All Human Tasks)

Math Research 4

Surgeon

Putnam Math Competition

Write New York Times Best-Seller
Retail Salesperson A

Go (Same Training as Human) 4

15 ''20-... 25 30

Retail Salesperson 4

Go (Same Training as Human) 4

5km Race in City |
(Bipedal Robot vs. Human)

Truck Driver -
Generate Top 40 Pop Song A
Explain Own Actions in Games -

Write High School Essay

Read Text Aloud |
(Text-to-Speech)

All Atari Games

Assemble Any LEGO -
Telephone Banking Operator 4
Translate (vs. Amateur Human) 4
Transcribe Speech 4

Starcraft -

Fold Laundry 4

World Series of Poker 4

Angry Birds +

Grace, Katja, vd. "When will Al
exceed human performance?
Evidence from Al experts.” Journal
of Artificial Intelligence Research 62
(2018): 729-754.



Stephen Hawking: Elon Musk: “yapay zeka Bill Gates: “insanlik,
‘yapay zeka insanhgin varligimiz igin en onemli yapay zekanin
sonunu getirebilir” tehdittir” tehdidinden korkmalidir”









“Zeka ]
yararlanabilme,

zihnin ogrenme, ogrenilenden
veni durumlara uyabilme ve vyeni

cozum vyollarn bulabilme yetenegidir. Baska bir deyisle
[zeka], zihnin bircok yeteneginin uyumlu calismasi

sonucu ortaya i
anlamiyla, gene
Zihnin algilama,

<an bir yetenekler birlesimidir. En genis
zihin gucu olarak da tanimlanabilir.

oellek, disinme, uslamlama, 6grenme

gibi bircok islevini icerir.”

-- Wikipedia



/eka & Semboller & Anlam

(Turing, 1950)
Turing Testi

(Searle, 1980):
Cince Odasi




Tasarlanmis «Cin Odalari»

| SOPHIA THE ROBOT

Sophia can convey realistic facial expressions like smiling and blinking

8:18 LRI AR SIMON COWELL'S GRENFELL CHARITY SINGLE HAS BEEN RELEASED l




Ge-5QTEC R sh OO
T ORFETOOOT e
WrEO koo E M semboller

35 Al o 8 BoP Jgy —rre e
CeBoodEa\ g
XIEMR(|STRaIeh
Sembol-Temellendirme ‘
Problemi e ——

(Ing. Symbol-grounding)
(Harnad, 1990)

Sensorler,
Motorlar,
Eyleyiciler,




* Anlamlastirma (kavramlastirma)
« Baglam

* Hayat-boyu 6grenme



Onemli Problemler

* Anlamlastirma (kavramlastirma)



Kavramlar

Stephen Harnad:
«To cognize Is to categorize»

{ - Sekil - Tat \
- Renk - Ses
- Doku



Sembol Temellendirme & Robotbilim

Bir robot icin elma nedir? 5

... veya su?




Dilden uzak insan

Kisith algi ve dil durumlarinda gelisim,
bilisin dnunde engel olabiliyor







Algi-Eylem-Dil, sadece girdi-cikti yetenekleri degildir.



Onemli Problemler

* Baglam






Percentage of
words recalled
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0 b
Water/land Land/water Water/water Land/land
Different contexts Same contexts
for hearing for hearing
and recall and recall

Godden, D. R., & Baddeley, A. D. (1975). Context-Dependent Memory in 2 Natural
Environments - Land and Underwater. British Journal of Psychology, 66(3), 325-331.

Sekil: Jim Foley



TENNIS
RACKET

TENNIS
COURT

Figure from: Rabinovich, A., & Belongie, S. (2009). Scenes vs. objects: a comparative study of
two approaches to context based recognition. CVPR.
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Onemli Problemler

* Hayat-boyu 6grenme
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lgili Calismalarimiz



Linking Verbs to Affordances

Nilgiin Dag, Ilkay Atil, Kadir Uyanik,
Sinan Kalkan and Erol Sahin

KOVAN Research Lab.
Dept. of Computer Eng.

4 Middle East Technical University
’ Ankara, Turkey

S. Kalkan, N. Dag, O. Yuruten, A. M. Borghi, E. Sahin, "Verb Concepts from Affordances", Interaction Studies Journal,
15(1):1-37, 2014.

O. Yuruten, E. Sahin, S. Kalkan, "The Learning of Adjectives and Nouns from Affordance and Appearance Features",
Adaptive Behavior, 21(6):437-451, 2013.

l. Atil, N. Dag, S. Kalkan, E. Sahin, "Affordances and Emergence of Concepts”, 10th International Conference on Epigenetic
Robotics, 2010.

N. Dag, I. Atil, S. Kalkan, E. Sahin, "Learning Affordances for Categorizing Objects and Their Properties”, IEEE International
Conference on Pattern Recognition (ICPR), pp. 3089-3092, 2010.



Kavram Agi ile
Algi-Eylem-Dil
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Perception

H. Celikkanat, G. Orhan, S. Kalkan, "A Probabilistic Concept Web in a Humanoid Robot",
IEEE Transactions on Autonomous Mental Development (TAMD), (7)2:92-106, 2015



Celikkanat et al., “Learning Context on a Humanoid Robot using
Incremental Latent Dirichlet Allocation”, IEEE TCDS, 2016.

IEEE TCDS 2019 Outstanding Paper Award
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Mustafa Parlar Vakfi Yilin Tezi Odili (2018)
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researchiab

Ilker Bozcan, Sinan Kalkan

Department of Computer Engineering
Middle East Technical Univesity

I. Bozcan, S. Kalkan, "COSMO: Contextualized Scene Modeling with Boltzmann
Machines", Robotics and Autonomous Systems journal, 113:132-148, 2019.



Hayat boyu dgrenme
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I. Dogan, H. Celikkanat, S. Kalkan, "A Deep Incremental Boltzmann Machine for Modeling Context
in Robots", International Conference on Robotics and Automation (ICRA), 2018.
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Semboller

Sensorler,
Motorlar,
Eyleyiciler

y mwanm

(Searle, 1980):
Cince Odasi




Yapay Zeka

e “soyut disinme”
* “anlama”

* “iletisim”

* “mantik yaritme”
e “6grenme”

* “plan yapma”

* “problem ¢ozme”




Tesekkarler

W Emergence of communication in RObots through Bu calismalar 109E033, 111E287 ve

: , , 215E133 numarah TUBITAK
R/?SSI Sensorimotor and Social Interaction projeleri tarafindan

%I%)Robot(:ub. org MR
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http://kovan.ceng.metu.edu.tr/~sinan



