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Big Data Analysis in Energy Systems 

 
Course Code:                                    46392 
Course Type:                                    Theoretical 
Credits:                                             3 
Course Status:                                  Elective Specialized Ph.D. Course 
Prerequisite:                                     Supervisor Approval 
                                                            
 
Aim/Scope/Objectives: This course intends to give graduate students the required 
knowledge for analyzing the big data sets in the fields of energy systems using different data 
mining methods. This course covers all the required theoretical bases plus training on the 
useful codes and software in the data mining area, such as RapidMiner and the Hadoop 
platform. 
 
Course Outline: 
 
1- Getting to know different data 

1-1- Introduction 
1-2- Different types of data sets 
1-3- Important characteristics of structured data 
1-4- Data objectives and different attributes.  
1-5- Statistical descriptions of data 
1-6- Measuring data similarity and dissimilarity 
1-7- Data visualization methods 
 

2- Data preprocessing  
2-1- An overview on different big data and their analysis methods 
2-2- Redundancy and correlation analysis 
2-3- Different data reduction methods and Principal Components Analysis (PCA)  
2-4- Data normalization 

 
3- Big data regression models  

3-1- Basic concepts  
3-2- Linear regression 
3-3- Variance analysis (ANOVA) 
3-4- Logistic regression 

 
4- Basic concepts and methods in mining frequent patterns 

4-1- Basic concepts 
4-2- Frequent itemsets mining methods 
    4-2-1- Apriori mining algorithm 
    4-2-2- Eclat mining algorithm by vertical data format 
    4-2-3- FP-Growth approach for mining frequent itemsets  
4-3- Generating association rules from frequent itemsets 
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4-4- Pattern evaluation methods 
 

 
5- Big data classification methods 

5-1- Basic concepts 
5-2- Decision tree induction 
5-3- Bayes classification methods 
5-4- Rule-based classification 
5-5- Model evaluation and selection 
5-6- Techniques to improve classification accuracy 

 
6- Big Data clustering methods 

6-1- Basic concepts 
6-2- Expected performances in clustering 
6-3- Partitioning approach for clustering 
6-4- Hierarchical approach for clustering 

7- Temporal Data Mining 
     7-1-     Temporal data representation 
     7-2-     Similarity measures between sequences 
     7-3-     Mining sequences 

 
 

Grading:  35% Midterm exam, 35% Final exam, 10% Homework, 20% Research Project 
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