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Kaynaklar (sources)

1) Introduction to Data Science
2) Introduction to Data Intensive
Engineering
Steve Brunton

www.youtube.com/@Eigensteve


https://www.youtube.com/playlist?list=PLMrJAkhIeNNQV7wi9r7Kut8liLFMWQOXn
https://www.youtube.com/playlist?list=PLMrJAkhIeNNTv-u25xlhIyiAIV_d7vf-8
https://www.youtube.com/playlist?list=PLMrJAkhIeNNTv-u25xlhIyiAIV_d7vf-8
https://www.youtube.com/@Eigensteve
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Bolum 1

Temel kavramlar



Bilim ve teknolojide dort paradigma

1. teori (matematik, analitik yontemler, .. .)

2. deney

3. hesaplama (simdilasyon, sayisal yontemler, .. .)
4. veri (veri bilimi, veri-giidiimlii

(data-driven) bilim ve miihendislik, makine
ogrenmesi, ...)

kaynak: The Fourth Paradigm: Data-intensive Scientific
Discovery. Tony Hey, Kristin Michele Tolle, Stewart Tansley


https://en.wikipedia.org/wiki/The_Fourth_Paradigm
https://en.wikipedia.org/wiki/The_Fourth_Paradigm

Veri bilimi nedir?
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Makine ogrenmesi - Genel bakis

yapilan is acisindan:
makine ogrenmesi = optimizasyon
kullanarak, veriden “veriyle gelisen”
modeller kurmak

branslar acisindan:

makine ogrenmesi =
dogrusal cebir + optimizasyon + istatistik



Modeller ve makine 6grenmesi

modellemede iki yaklasim:

1) model dogrudan insan uzmanlar
tarafindan gelistirilir

2) insan uzmanlar makine 6grenmesi
cercevesini olusturur, model bu cerceve
tarafindan veri kullanarak gelistirilir



Modeller ve makine 6grenmesi

ornek: satrang¢ oynayan yazilim

Deep Blue, IBM, 1995 AlphaZero, DeepMind, 2017

(kural-tabanli) (pekistirmeli 6grenme
(reinforcement learning))

o

kaynak (source): James the photographer,
CCBY 20 kaynak (source): Science, Aralik 2018
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https://en.wikipedia.org/wiki/Deep_Blue_%28chess_computer%29#/media/File:Deep_Blue.jpg
https://creativecommons.org/licenses/by/2.0/
https://www.science.org/content/blog-post/checkmate-how-we-mastered-alphazero-cover

Makine ogrenmesiyle amacladiklarinmiz

makine 6grenmesiyle kurdugumuz modeller

» gelecekte yararli (gegmis veriye dayali olarak gelistiriyoruz,
ancak gelecekte kullanilacak):

— isabetli (olusturdugu sonuglar/éngoériler dogru olsun)
— hizli (sonuglari/6ngoriileri hizli olustursun)

» genellestirilebilir (generalizable) (6rnek: F' = ma)
» yorumlanabilir/aciklanabilir (interpretable/explainable)

» dogrulanabilir/garanti edilebilir
(certifiable / guaranteeable)

olsun isteriz



Yapay zeka, makine ogrenmesi, veri bilimi

dgrenmesi




Bolim 2

Yontemler ve prosedir



Makine 6grenmesi ve optimizasyon

IVIAVCHFINEG LEARNINUO.

MODELS FROM DATA VIA OPTIMIZATION




Model nedir?

The Model
Desired
Output

Input Data

matematiksel olarak: model, bir fonksiyondur

y = f(x)

x: giris, y: cikis, f: model



Makine ogrenmesi - Yontem secimi

Discrete

Discrete or
Continuous?

Continuous

Model Generative
Models (GAN)

Training A
Data Partial e Model ox (self-supervised))
supervised Modify?

Modify Reinforcement

Classification
e.g, SVM,
Neural network
Decision tree, ...

Discrete

Model Discrete or
—_—

Supervised Continuous? Regression

Continuous [e.g., Linear
Generalized linea
Gaussian process

Modify

Feedback signal to modify system or control parameters




Makine ogrenmesi prosediirii




Bolim 3

Yapay sinir aglari



Genel bakis

Expressive

Arbitrary function approximation
Perceptron in 1958 [Rosenblatt]
ImageNet in 2012




Sinir ag1 (neural network, NN) nedir?




Sinir birimi




Perseptron (bir katmanh NN)

Rosenblatt (1958)




Derin sinir ag1 (cok katmanh NN)

» derinlik — cok karmasik fonksiyonlari temsil edebilir
» cok biliyiilk miktarda veri gerektirir
» cok giicli bilgisayarlar gerektirir



Sinir ag)1 mimarileri

Input cell
Output cell
Hidden cell
Memory cell

Convolution/Pooling cell
Kernel cell

» farkh problemler icin farkli mimariler kullanmak gerekir

» hangi problem icin hangi mimarinin secilmesi gerektigi
tam olarak belli degil (arastirma konusu)



Evrisimsel sinir agi (convolutional NN)

» oGtelenmeye gore degisimsizlik (translational
invariance) 6zelligi olan veri — CNN

» yaygin uygulama: goriinti



Yinelgen sinir ag1 (recurrent NN)

» zamanla degisme/gelisme 6zelligi olan veri — RNN

» asagl yondeki katmanlardan yukari yondeki katmanlara
geribesleme vardir — hafiza ozelligi

» yaygin uygulamalar: ses; diferansiyel denklemlerle
modellenebilecek sistemlerden gelen veri (genel olarak:
zamansal (temporal) veri)



Ozkodlayici ag) (sig, dogrusal)

Autoencoder
(Shallow, linear)

!

Principal
Component
Analysis

» cok yiiksek boyutlu veride diisiik boyutlu bir yapi
oldugunu dusiniiyorsak (6rnegin, normalde temel
bilesenler analizi (principal components analysis (PCA))
kullanilabilecek uygulamalarda) — 6zkodlayici agi

» sig ve dogrusal 6zkodlayici agi <> PCA



Ozkodlayici ag) (derin, dogrusal olmayan)

» PCA'nin dogrusal olmayan genellestirmesidir
(generalization)

» yorumlanabilme ozelligi vardir

» fizik/miihendislik uygulamalarinda yararl olabilir



Bolim 4

Uygulamalar



Goriintii simiflandirma (classification)

Deng, Dong, Socher, Li; Li, Fei-Fei, 2009 [ImageNet]




Gozetleme (surveillance)




Goriintii olusturma

Real (top-9)




Biiyiik dil modelleri (LLMs)

Samuel Taylor Coleridge

© 0openAT

Stephen Marche, The New Yori

In Xanadu did Kubla Khan
A stately pleasure-dome decree:
Where Alph, the sacred river, ran
Through caverns measureless to man
Down to a sunless sea.
The old Moon shook her silver tresses
The new Moon bow’d her golden horns:
While all the stars that round her burn’d,
Bow’d to the ground and based their fires.
To the one ever-branching cloud
That blew and drifted—blow and drift;
To the one moon that alone swung,
Colossal, glimmering, through the sky;
| bowed my head and half-believed
A dizzy spell had made me dream.
The tumult ceased, the clouds were torn,
The moon resumed her solemn course,
The stars were faint, the dawn was near,
And faintly from the distant sea
What seemed a misty-white and slender rod,
A phantom-wand, a beam of light,
It grew and grew to a towering spire,
A seraph-wand, a sun-bright sail.




Bilgisayar oyunlar




Robotik
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