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Week Course Content
Week 1 The Nitrogen Cycle
Week 2 Nitrogen Fixation- enzymes and physiology
Week 3 The free-living microbes
Week 4 The plant association- legumes
Week 5 Genetics and evolution
Week 6 Plant Symbioses with Frankia and Cyanobacteria
Week 7 Invited Talk
Week 8 Denitrification and N-Cycling in Forest Ecosystems
Week 9 Mid-term Exam
Week 10 Measuring N2 Fixation in the Field
Week 11 Denitrification in Wetlands
Week 12 Literature review |
Week 13 Literature review Il
Week 14 Student’s Presentation of Assign Scientific Article 1
Week 15 Student’s Presentation of Assign Scientific Article 2
Week 16 Student’s Presentation of Assign Scientific Article 3
Week 17 Student’s Presentation of Assign Scientific Article 4
Week 18 Final Exam
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Week Course Content
Week 1 Course Introduction and
Week 2 Current Problems of Forest Resources
Week 3 Theories of Consumer Behavior 1
Week 4 Theories of Consumer Behavior 2
Week 5 Valuation of Forest Resources
Week 6 Valuation of Non-market Forest Resources
Week 7 Theories of Production and Market Structure 1
Week 8 Theories of Production and Market Structure 2
Week 9 Midterm: In-class or On-line Presentation
Week 10 Multiple Use of Forest and Land Allocation
Week 11 Optimal Forest Rotation Period
Week 12 Analysis of Forest Investment
Week 13 International Trade of Forest Products
Week 14 Market Failure and Economic Efficiency
Week 15 Student’s Presentation of Assign Scientific Article 1
Week 16 Student’s Presentation of Assign Scientific Article 2
Week 17 Student’s Presentation of Assign Scientific Article 3
Week 18 Final Exam: In-class Presentation
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14
Intelligent Control Theory and Applications

Instructor:
Chung-Liang Chang, Ph.D.
Biomechatronics Engineering Department
chungliang@mail.npust.edu.tw o
office: MW210 ext. 7586 Fuzzy Logie and

Genetie Algorithms

Synthesis and Applications

Time: Mon 10:15 to 13:20
Place: MW209 ~
Credit: 9 units »7

Textbook:

1. Timothy J. Ross , Fuzzy Logic with Engineering Applications, 3rd
Edition. John Wiley & Sons, Inc. (ISBN: 978-0-470-74376-8). E-book:
ISBN: 978-0-470-74851-0,

2. S. Rajasekaran, G. A. Vijayalakshmi Pai (2003). Neural Networks,
Fuzzy Logic and Genetic Algorithms: Synthesis and Applications,
Prentice-Hall. (ISBN 0-471-70789-9)

Grading
Homeworks (general performance), midterm, final exam, final report and
presentation each contribute 25% of your course grade.

Outline:

The content consists of up-to-date application techniques of engineering,
including fundamentals of fuzzy logic control, neural network, and
genetic algorithm etc. Examples intelligent control systems in industry.
Students are supposed to work on intelligent control methods and apply 1t
to the literature review related to Agro-system and then propose project
report in the end of semester.

Content of course
Preliminary
Briefly explain the content of the course, the percentage of course
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grades, and the matters needing attention in class
Chapter 1 Introduction
1.1 The development history of smart control
1.2 Definition and characteristics of smart control
1.3 Types of Smart Control
1.4 Application of Smart Control
Chapter 2 Introduction to Fuzzy Logic (I)
2.1 Fuzzy sets and operations
2.2 Fuzzy set theory and probability
2.3 Examples
Chapter 2 Fuzzy tool box with MATLAB
Chapter 3 Introduction to Fuzzy Logic (IT)
3.1 Method of constructing fuzzy rule base
3.2 Inference mode
3.3 Look-up table inference method
3.4 Takagi-Sugeno fuzzy model
Chapter 4 Fuzzy Control System (I)
4.1 Fuzzy Controller Design
4.2 Fuzzy controller example
4.2.1 Water level control
4.2.2 Washing machine control
Chapter 4 Fuzzy Control System (II)
4.2.3 Single input system fuzzy temperature controller
4.2.4 Fuzzy controller for dual input system
4.3 Fuzzy Decision Making
4.4 Fuzzy Identification
Midterm examination
Chapter 5  Artificial Neural Networks (I)
5.1 Overview of neural network theory
5.2 Types of Neural Networks
5.3 Neural network training method
Chapter 5 Artificial Neural Networks (II)
5.4 Radial Basis Function (RBF)
5.5 Sugeno RBF Neural Fuzzy Network
5.6 Cardiology Application
5.7 Hopfield Network
5.8 Kohonen self-organizing map
Chapter 5  Artificial Neural Networks (I11)
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5.9 Neural Network Control System
5.10 Adaptive Neuro-Fuzzy Inference System (ANFIS)
Chapter 6 Neuro-Fuzzy Network
6.1 Fusion method of fuzzy system and neural network
6.2 Research on Fuzzy Neural Network Learning Algorithm
6.3 ANFIS adaptive neural network fuzzy inference system
Chapter 7 Genetic Network
7.1 Introduction
7.2 Generation of mother generation
7.3 Operation of genetic algorithm
7.4 Implementation of genetic algorithm in C language
7.5 Realize genetic algorithm with MATLAB
7.6 PID control of genetic algorithm
Chapter 8 Swarm Intelligence (1)
8.1 Particle Swarm Optimization
8.2 Ant Colony Algorithm
8.2.1 Introduction
8.2.2 Basic ant colony calculus
8.2.3 Parameter selection
8.2.4 Advanced Ant Colony Calculus
8.2.5 Application examples
Chapter 9 Swarm Intelligence (II)

Final report presentation
Final examination
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Pattern Recognition
Spring, 2020
Wen-Tzong Lee

wtlee(@npust.edu.tw

What is this course about?

This course provides an introduction to computer vision, including
fundamentals of image formation, camera imaging geometry, feature
detection and matching, stereo, motion estimation and tracking, image
classification, scene understanding, and deep learning with neural

networks.

Course meeting time
Time: Thursday 13:30-16:20, BioME 1%t Hall, BE110

Textbook
http://libra.npust.edu.tw/~winston/course/notes2004.pdf
Other Resource

http://libra.npust.edu.tw/~winston/course/NI_Vision Assistant Tutorial.p
df

Grading

» Assignments: 50%

* Term Project — 20%

* Class Participation — 30%

Attendance
Attendance is mandatory. Please do not attend if you are ill. Excused absences must
be reported by e-mail. Discussion is a key aspect of learning; class participation is

expected and will be tracked as part of your grade.
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Instructor information
Wen-Tzong Lee, Ph.D.
The Department of Biomechatronics Engineering
Email: wtlee@npust.edu.tw
office: MW204, ext. 7549

Course Schedule

Week 1: Introduction

Week 2: Point Processing 1

Week 3: Point Processing 2

Week 4: Neighborhood Processing 1
Week 5: Neighborhood Processing 2
Week 6: The Fourier Transform 1
Week 7: The Fourier Transform 2

Week 8: Image Restoration 1

Week 9: TBA

Week 10:  |Image Restoration 2

Week 11:  |Image Segmentation 1

Week 12:  |Image Segmentation 2

Week 13:  |Image Segmentation 3

Week 14:  |Mathematical morphology 1

Week 15:  |Mathematical morphology 2

Week 16:  |Mathematical morphology 3

Week 17:  |Color processing

Week 18: TBA

10
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Week Course Content
Week 1 Course Introduction Data Mining in business
Week 2 Introduce and practice how to use Spss Modeler in data
exploration

Week 3 Decision Tree (CHAID ~ C5)

Week 4 Decision Tree (CART ~ Random Forest)

Week 5 Support Vector Machine (SVM)

Week 6 Linear Regression

Week 7 Linear Regression

Week 8 Neural Network (ANN)

Week 9 Midterm Exam : Midterm report

Week 10 Neural Network (ANN)

Week 11 Association Rule Apriori and FP-trees algorithm, time series

analysis

Week 12 Shopping basket analysis application

Week 13 K-Means clustering analysis

Week 14 Other clustering analysis

Week 15 Data prediction and logistic regression

Week 16 Text Mining and word of mouth marketing

Week 17 Text Mining and word of mouth marketing

Week 18 Final Exam: Final report

12
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Week Course Content

Week 1 Course Introduction and Evaluation

Week 2 Presentation Preparation, introduction, and conclusions

Week 3 The body: main points, common tags, links, and ending

Week 4 Question & Answer, Numbers and Figures, Visual Aids, and Body
Language

Week 5 Student’s Presentation 1: Clothing 1

Week 6 Student’s Presentation 1: Clothing 2

Week 7 Student’s Presentation 2: Accessory 1

Week 8 Student’s Presentation 2: Accessory 2

Week 9 Midterm: Online presentation

Week 10 Student’s Presentation 3: Automobile 1

Week 11 Student’s Presentation 3: Automobile 2

Week 12 Student’s Presentation 4: Company 1

Week 13 Student’s Presentation 4: Company 2

Week 14 Student’s Presentation 5: 3C product 1

Week 15 Student’s Presentation 5: 3C product 2

Week 16 Student’s Presentation 6: Student’s own interestl

Week 17 Student’s Presentation 6: Student’s own interest 2

Week 18 Final Exam: in-class Presentation
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