
 
Course number and name END 476 / Machine Learning for Industrial Systems 
Credits, contact hours, 
categorization of credits 3 credits / 42 hours / Engineering topic 

Instructor or course 
coordinator Ömer Faruk BEYCA 

Text book and other 
supplemental materials 

• Raschka, Sebastian, and Vahid Mirjalili. Python Machine 
Learning. Packt Publishing Ltd, 2017. 

• Müller, Andreas C., and Sarah Guido. Introduction to 
machine learning with Python: a guide for data scientists. " 
O'Reilly Media, Inc.", 2016.  

• Christopher, M. Bishop. Pattern Recognition and Machine 
Learning. Springer-Verlag New York, 2016 

 
Course information 

Content 

Machine learning concepts, classification, regression, clustering, linear 
regression, logistic regression, decision trees, ensemble methods, k-means 
clustering, Gaussian Mixture Models, k-nearest neighbors, artificial neural 
networks, deep learning, support vector machines, hybrid methods, 
overfitting, cross validation, parameter optimization 

Prerequisites 
END 311E Statistics, MAT 210 Engineering Mathematics or END 210 
Linear Algebra for Industrial Engineering  

Type Selected elective 
 
Course learning outcomes 
Students who pass the course will be able: 

I. To understand concepts of machine learning  
II. To understand machine learning algorithms 

III. To apply machine learning algorithms using a programming language 
IV. To optimize machine learning algorithms 

  



Student outcomes Level of 
contribution 

SO1. An ability to identify, formulate, and solve complex engineering 
problems by applying principles of engineering, science, and mathematics. High 

SO2. An ability to apply engineering design to produce solutions that meet 
specified needs with consideration of public health, safety, and welfare, as 
well as global, cultural, social, environmental, and economic factors. 

Not 
applicable 

SO3. An ability to communicate effectively with a range of audiences. Not 
applicable 

SO4. An ability to recognize ethical and professional responsibilities in 
engineering situations and make informed judgments, which must consider 
the impact of engineering solutions in global, economic, environmental, and 
societal contexts. 

Partial 

SO5. An ability to function effectively on a team whose members together 
provide leadership, create a collaborative and inclusive environment, 
establish goals, plan tasks, and meet objectives. 

Not 
applicable 

SO6. An ability to develop and conduct appropriate experimentation, 
analyze and interpret data, and use engineering judgment to draw 
conclusions. 

Partial 

SO7. An ability to acquire and apply new knowledge as needed, using 
appropriate learning strategies. High 

 

Week Topics Learning 
outcome(s) 

1 Introduction to Machine Learning I 
2 Linear Regression I, II 
3 Logistic Regression I, II 
4 Overfitting Problem IV 
5 Cross-validation IV 
6 K-means II, III 
7 Gaussian Mixture Models II, III 
8 K- nearest neighbor algorithm II, III 
9 Decision Trees II, III 
10 Introduction to Artificial Neural Networks II, III 
11 Artificial Neural Networks – Parameter Estimation II, III 
12 Deep Learning II, III 
13 Support Vector Machines II, III 
14 Hybrid Models II, III 

 

 


