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INSTRUCTOR: Dr. J.-S. Rayson Chou


COURSE: Artificial Intelligence for Project Management


OFFICE: T2-223-4 / E2-217
E-MAIL: jschou@mail.ntust.edu.tw 


PHONE: 02-2737-6321
COURSE WEBSITE: http://moodle.ntust.edu.tw/   


OFFICE HOUR: by appointment via phone or email, or just come by my office. If I am not available, I will set another time for both of us.
COURSE OBJECTIVES:
We are currently living in an era of information explosion. There is a need to extract intelligent information and discover useful knowledge in the big data through various techniques. Many companies gathering huge amounts of electronic data have now begun applying data mining (DM)/artificial intelligence (AI) techniques to their data warehouses to discover and extract pieces of useful information for making smart business/management decisions. In addition to presenting how to develop complex algorithms to solve engineering problems, this course will explore some prevailing DM & AI methods at first, following by introducing popular machine learning software nowadays to exhibit implicit knowledge in terms of visualization, pattern evaluation/recognition and interesting rules. Furthermore, to help the students develop an understanding of when and how to use each technique for engineering/management problems or related domain knowledge applications. After taking this course, you are expected to possess the following analytical engineering essentials:
· Learn how to collect multi-source data in real world
· Design customized prediction models for early project planning & control
· Apply models to various engineering & social problems 
COURSE OUTLINE (teaching contents vary and depend on the time available in the semester):
· Introduction to Applications of Artificial Intelligence for Project Management
· Illustration of Engineering Cases as a Startup
· Project Cost Estimates

· Compressive Strength Prediction of High Performance Concrete
· Tensile Strength Prediction of Fiber Reinforced Soil

· Shear Strength Prediction of Deep Beam

· Potential of Slope Collapse

· Early Warning of Project Dispute
· More engineering cases?
· Data Preprocessing from DBMS/DW
· Data Mining Techniques for Engineering Data (Regression & Classification)

· Linear Regression (Logistic Regression)

· Support Vector Regression (Support Vector Machine)

· Artificial Neural Networks

· Classification & Regression Tree

· Ensemble Models
· Voting
· Bagging

· Stacking

· Tiering

· Introduction to Hybrid Models
· Model Evaluation

· Training/Test/Validation Set; Cross-Fold Validation; Hypothesis Testing

· Regression Model Evaluation Methods

· Classification Model Evaluation Methods
· WEKA/MATLAB/R/RapidMiner/AZURE Introductory Tutorials for Regression, Classification, and Ensemble Models
· Introduction to Deep Learning

· Fundamentals of Deep Learning

· Deep Learning in Practice

· Keras with TensorFlow

· MATLAB using GPU

· WEKADeepLearning4j

· Metaheuristic Optimization Algorithms

· Leading Metaphors for Designing New Metaheuristic Optimization Algorithms

· Genetic Algorithm
· Particle Swarm Optimization

· Firefly Algorithm

· How to create a novel algorithm on your own?

· Benchmark Functions
· MATLAB Tutorials for Optimization Models

· Case Study_Post Office Big Data Competition
· Time-Series Data Analysis Techniques
· ARIMA

· SARIMA

· Evaluation Methods

· Case Study_WEKA Tutorial for Time Series Analysis

· Hybrid (Optimization + Machine) Models for Regression, Classification and Time Series Problems
· Optimized Regression Model (e.g., SFA + LSSVR)
· Optimized Classification Model (e.g., SFA + LSSVM)
· Sliding Window Optimized Regression Model (e.g., Sliding Window + MFA + LSSVR)
· Time series analytics using sliding window metaheuristic optimization-based machine learning system (e.g., SARIMA + MFA + LSSVR)
· Optimized Multi-Input Multi-Output Regression Model (e.g., Self-Tuning + APSO + LSSVR)
· Case Study_Multi-Output Candle Stick Optimized Machine Learning System

· MATLAB GUIDE-based System Demonstration
· Standalone System
· Single Output

· Nature-Inspired Metaheuristic Regression System (SFA + LSSVR)
· Metaheuristic optimization within machine learning-based classification system (SFA + LSSVM)
· Metaheuristic Optimized Multi-level Classification Learning System (MFA + LSSVM)
· Sliding-window metaheuristic optimization-based forecast system (Sliding Window + MFA + LSSVR)
· Time series analytics using sliding window metaheuristic optimization-based machine learning system (SARIMA + MFA + LSSVR)
· Multiple Outputs
· Optimized Multi-Output Machine Learning System (Self-Tuning + APSO + LSSVR)
· Web-based System

· Web-based NiMOPS (JAVA + MySQL Database Server + NetBeans WEB Server + SFA + LSSVR + LSSVM)
· MATLAB GUIDE Tutorial for Hybrid Systems
· Term Project Presentation
PRIMARY TEXTBOOKS:
· Lecture Handouts and Articles posted on website

· Latest journal papers
· Data Mining: Practical Machine Learning Tools and Techniques (2011), Third Edition: A volume in The Morgan Kaufmann Series in Data Management Systems http://www.sciencedirect.com/science/book/9780123748560 

· Ian H. Witten, Eibe Frank and Mark A. Hall ISBN: 978-0-12-374856-0 WEKA (Open Source Software): http://www.cs.waikato.ac.nz/ml/weka/ 
· (Free within Campus Access) Xin-She Yang (2014), Nature-Inspired Optimization Algorithms, 300 pages, Elsevier. https://doi.org/10.1016/C2013-0-01368-0  
· http://wiki.pentaho.com/display/DATAMINING/Pentaho+Data+Mining+Community+Documentation
· Evolutionary Machine Learning Techniques: Algorithms and Applications (2020), Editors: Mirjalili, Seyedali, Faris, Hossam, Aljarah, Ibrahim (Eds.), Springer. https://www.springer.com/gp/book/9789813299894 
· Hussain, K., Mohd Salleh, M.N., Cheng, S. et al. (2018), Artificial Intelligence Review. https://doi.org/10.1007/s10462-017-9605-z 

· (Free) – Statistics: http://www.itl.nist.gov/div898/handbook/ 
· (Optional) – Data Mining: Pang-Ning Tan, Michael Steinbach and Vipin Kumar, Introduction to Data-mining, Addison-Wesley Longman Publishing Co., Inc. Boston, MA, USA ©2005 ISBN:0321321367 
TRIAL SOFTWARE (Academic Version or Pay Per Use):
· WEKA (Open Source Software): http://www.cs.waikato.ac.nz/ml/weka/ 
http://wiki.pentaho.com/display/DATAMINING/Pentaho+Data+Mining+Community+Documentation 

· MATLAB http://www.mathworks.com/ 
· Python https://www.python.org/downloads/ 

· RapidMiner https://rapidminer.com/ 

· R: http://www.r-project.org/main.shtml 

· IBM SPSS Modeler (Clementine) https://www.ibm.com/marketplace/cloud/spss-modeler/us/en-us
· Microsoft Azure Machine Learning Studio https://studio.azureml.net/ 

· Google Cloud Platform https://cloud.google.com/ 

· Kreas https://keras.io/
· TensorFlow https://www.tensorflow.org/ 

· Anaconda https://www.anaconda.com/
RECOMMENDED TEXTBOOKS:
· Daniel T. Larose (2005), Discovering Knowledge in Data: An Introduction to Data Mining, Wiley.
· Daniel T. Larose (2006), Data Mining Methods and Models, Wiley.
· Hair et al. (2010), Multivariate Data Analysis, 7e, Pearson Education International.
· Clementine User Manual, Algorithm, and Applications Guidebooks (2013).
· Introduction to Data Mining and Knowledge Discovery, Third Edition, ISBN: 1-892095-02-5 (Can be downloaded via website)
· Tan, P., Steinbach, M., and Kumar, V. (2006) Introduction to Data Mining, 1st edition, Addison-Wesley, ISBN: 0-321-32136-7.

· H. Witten and E. Frank (2005), Data Mining: Practical Machine Learning Tools and Techniques, 2nd edition, Morgan Kaufmann, ISBN: 0-12-088407-0, closely tied to the WEKA software.
· Ethem ALPAYDIN, Introduction to Machine Learning, The MIT Press, October 2004, ISBN 0-262-01211-1

· 
J. Han and M. Kamber (2000) Data Mining: Concepts and Techniques, Morgan Kaufmann.
· Algright et al. (2006), Data Analysis & Decision Making With Microsoft Excel, 3e, Thomson.
POTENTIAL DATA SOURCES:
· UCI Machine Learning Repository http://archive.ics.uci.edu/ml/datasets.html 

· 民生公共物聯網  https://ci.taiwan.gov.tw/index_ne.aspx 
· DATA.GOV https://www.data.gov/ 

· Datasets for Data Mining and Data Science – KDnuggets http://www.kdnuggets.com/datasets/index.html 

· ScienceDirect http://www.sciencedirect.com/science/journals/all 

· Engineering Village https://www.engineeringvillage.com/search/quick.url 
· Published Journal Articles from Elsevier, Wiley, Springer, Taylor & Francis, ASCE or others
· Create by Ourselves for a Desired Interest!

GRADING:


· Homework + Software Tutorial Assignments



       50%

· Journal Articles Review + Pre-Proposal Presentation


       10%

· Team Project (Presentation + Term Paper)




       30%

· Attendance


 







       10%

· Extra Credits (learning notes; class discussion; learning attitude, etc.)  10%~20%
Note: Write out your full Student ID, Name, and Assignment in the front page as you turn in the assignments.
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