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University of Waterloo 
Faculty of Engineering 

Department of Electrical and Computer Engineering 
 

ECE 750 T17: Data and Knowledge Modeling and Analysis, Fall 2014 
 

 
Instructor: Mohamed Kamel, EIT 4136,x 35761,  mkamel@uwaterloo.ca 
 
 
Course Objective:  
Engineers encounter data in many of their tasks. Whether the sources of this data may be 
experiments, databases, computer files, or the Internet, there is a dire need for effective 
methods to model and analyze the data and extract useful knowledge and information from it. 
This course aims to provide engineering graduate students with essential knowledge of data 
representation, grouping, mining and knowledge discovery. 
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Evaluation: 
 
35% Assignments  
30% Exams 
35% Project: (5% Proposal, 10 % presentation, 20% report) 
 
Major Topics: 

1. Data types, sources, nature, scales and distributions 
2. Data representations, transformation, dimensionality reduction and normalization 
3. Classification: Statistical based, Distance based, Decision based.  
4. Clustering: Partitional, Hierarchical, Model and Density based, others. 
5. Retrieval and Mining: Similarity measures and matching techniques. 
6. Knowledge discovery in data:  Association rules mining, web mining, text mining.. 
7. Performance measures and tools: Statistical Analysis, Validity and Assessment 

Measures. 
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