ECVL439 - Machine Learning Applications / Machine Learning Applications

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Machine Learning Applications / Machine Learning Applications

Ders Kodu / Course Code

ECVL439

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 1.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

none

Amaci / Purpose

Bu ders, makine 6grenmesi (ML) algoritmalarinin temel prensiplerini, veri hazirlama
sureclerini, Python kittiphanelerini ve mihendislik uygulamalarinda makine 6grenmesinin
kullanimini 6gretmeyi amaglar. Ogrenciler; regresyon, siniflandirma, kiimeleme, boyut
indirgeme, model degerlendirme ve gercek hayata yonelik ML projeleri gelistirme
konusunda uygulamali deneyim kazanir.

This course introduces the fundamental principles of machine learning, data
preprocessing, Python libraries, and the use of machine learning in engineering
applications. Students gain hands-on experience with regression, classification,
clustering, dimensionality reduction, model evaluation, and designing real-world ML
projects using Python.

igerigi / Content

Ders kapsaminda makine 6grenmesinin temel kavramlari, denetimli ve denetimsiz
o6grenme algoritmalari, regresyon ve siniflandirma teknikleri, yapay sinir aglari, derin
o6grenme, veri 6n isleme, model dederlendirme ve ingaat mihendisligi uygulama érnekleri
(yapi sagligi izleme, malzeme dayanimi tahmini, ingaat yonetimi ve optimizasyon) ele
alinacaktir.

The course covers fundamental concepts of machine learning, supervised and
unsupervised learning algorithms, regression and classification techniques, artificial
neural networks, deep learning, data preprocessing, model evaluation, and civil
engineering application examples (structural health monitoring, material strength
prediction, construction management, and optimization).

Onerilen Diger Hususlar / yok none
Recommended Other

Considerations

Staj Durumu / Internship Status yok none

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Makine 6grenmesinin temel kavramlarini ve tiirlerini (supervised/unsupervised) aciklar. Explain core machine learning concepts and types (supervised/unsupervised).

Veri toplama, temizleme, normalize etme ve veri yénetimi adimlarini uygular. Perform data collection, cleaning, normalization, and data management.

Python’in ML icin kullanilan temel kitiiphanelerini (NumPy, Pandas, Scikit-Learn, Matplotlib) etkin

bigimde kullanir Use essential Python libraries for ML (NumPy, Pandas, Scikit-Learn, Matplotlib).

Regresyon ve siniflandirma algoritmalarini uygular ve sonuglar yorumlar. Apply regression and classification algorithms and interpret results.
Kiimeleme ve boyut indirgeme yontemlerini agiklar ve uygular. Explain and apply clustering and dimensionality reduction methods.

ML modellerinde egitim, test, dogrulama ve hata degerlendirme yéntemlerini uygular. Implement ML training, testing, validation, and error metrics.

Python ile gercek bir makine 6grenmesi projesi tasarlar ve kodlar. Design and code a complete machine learning project in Python.

ML model ciktilarinin mihendislik ve karar destek agisindan yorumlamasini yapar. Interpret ML model outputs for engineering and decision-making purposes.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;;{%:ﬁg:&i\éz Methods On Hazirlik / Preliminary
Techniques
Tanitim ve tarihge .
T |Arnin gelisimi, mihendislikte Al yok teorik
Introduct?on & Hist_ory o_f Al non theoretical
Al evolution & engineering use
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Al Subfields & Applications in Civil Engineering .
2 ML, DL, CV, NLP yok Teorik
Al alt alanlari ve insaattaki kullanimlar none theoretical
ML, DL, CV, NLP, uygulama 6érnekleri
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
Veri toplama & yodnetim .
3 Veri kaynaklari, sensér verileri, veri temizleme yok teorik
Data Collection & Management .
. non theoretical
Sensors, BIM data, preprocessing
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Introduction to Al Software ok teorik
MATLAB, Python, TensorFlow y
Al yazilimlar none theoretical
MATLAB, Python, TensorFlow, BIM + Al
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Finans & insan Kaynaklarinda Al ok teorik
Maliyet tahmini, risk analizi, performans tahmini y
Al in Finance & HRM .
N . . none theoretical
Cost estimation, risk, performance analysis
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Python’a giris .
6 |Temel sézdizimi, IDE, veri yapilar yok theoretical
Introduction to Python none theoretical
Syntax, IDE, data structures
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Degerlendirme ve agik tartisma
review and open discussion
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a Teknikleri/Teaching Methods n Hazirl reliminary
Techniques
8 Ara Sinav (Midterm)
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Python veri kituphaneleri var uvaulama
NumPy, Pandas uygulamalari Yo
Python libraries for data application
NumPy, Pandas PP
Teorik Dersler / Theoretical Uygul Lab Ogretim Yontem ve On Hazirlik / Prelimi
eorik Dersler eoretica ygulama a TeknikleriTeaching Methods n Hazirh reliminary
Techniques
Regresyon algoritmalari
10 Linear, Polynomial, Ridge, Lasso var uygulama
Regression algorithms o
Linear, Polynomial, Ridge, Lasso application
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Siniflandirma algoritmalari var uvaulama
Logistic Regression, KNN, SVM, Decision Trees g
Classification algorithms o
application

Logistic, KNN, SVM, Tree-based models
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Gincel aragtirmalar ve yenilikgi ML uygulamalan
Recent research and innovative ML applications
. . Ogretim Yontem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
ML project design & implementation
13 Training, testing, pipeline var uygulama
Python ile ML proje tasarimi ve uygulamasi -
Veri hazirh@i, model egitimi application
. . Ogretim Yont " _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
Python ile ML proje tasarimi ve uygulamasi
14 Weri hazirligi, model egitimi var uygulama
ML project design & implementation application

Training, testing, pipeline
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Ev Odevi / Homework 1 50
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Derse Katilim / Attending Lectures 14 4.00 56.00
Ev Odevi / Homework 2 10.00 20.00
Final Sinavi / Final Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Toplam / Total: 20 36.00 98.00
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Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 98.00/25.00 = 3.92 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 98.00 / 25.00 = 3.92 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Makine 6grenmesinin temel
kavramlarini ve turlerini
(supervised/unsupervised)
aciklar. / Explain core machine
learning concepts and types
(supervised/unsupervised).

2.Veri toplama, temizleme,
normalize etme ve veri
yonetimi adimlarini uygular. /
Perform data collection,
cleaning, normalization, and
data management.

3.Python’in ML igin kullanilan
temel kutiiphanelerini (NumPy,
Pandas, Scikit-Learn,
Matplotlib) etkin bicimde
kullanir. / Use essential Python
libraries for ML (NumPy,
Pandas, Scikit-Learn,
Matplotlib).

4.Regresyon ve siniflandirma
algoritmalarini uygular ve
sonugclar yorumlar. / Apply
regression and classification
algorithms and interpret
results.

5.Kiimeleme ve boyut
indirgeme ydntemlerini aciklar
ve uygular. / Explain and apply
clustering and dimensionality
reduction methods.

6.ML modellerinde egitim, test,
dogrulama ve hata
degerlendirme yontemlerini
uygular. / Implement ML
training, testing, validation, and
error metrics.
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7.Python ile gergek bir makine
o6grenmesi projesi tasarlar ve
kodlar. / Design and code a 3 4 3 5 5 2 1 3 4 4 4
complete machine learning
project in Python.

8.ML model ciktilarinin
muhendislik ve karar destek
agisindan yorumlamasini

yapar. / Interpret ML model 3 4 2 5 5 1 2 3 4 5 5
outputs for engineering and
decision-making purposes.

Katki Dizeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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