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	Position
	Name, 
Module Title
	Summary
	Syllabus

	Associate
Professor





	Shinji SHIGEMARU

Linear Control System Theory



	When the control target is the object, its behavior is usually governed by physical laws. In general, the dynamic behavior is described by differential equations. In this module, the controllability and observability of the control object represented by first-order differential equations will be discussed. The design methods of the robust control law will be also discussed when there is uncertainty in the control subject.

	1. System Presentation
2. State Variable Modeling
3. Time Response and Stability 1
4. Time Response and Stability 2
5. Stabilizability and Controllability
6. Detectability and Observability
7. Stability of Linear System
8. Pole Placement Control Design
9. Linearization of Nonlinear System 
10. Realization Problem
11. State Observer 
12. Observer based Controller
13. Optimal Control
14. Robust Control 1
15. Robust Control 2


	Professor


	Akimine NISHIKORI

Mathematical Optimization

	This module researches mathematical optimization applied to operation and planning.  The research topics are about numerical simulation by solving mathematical planning problems.   In particular, linear and nonlinear programming is studied in the field of mathematical programming.  Moreover, their practices are exercised by Mathematical Programming System and Excel Solver, and the instances are discussed.
	1. Introduction
2. Other topics
3. Linear programming ; Matrices
4. Linear programming ; Linear inequalities 
5. Linear programming ; Solution of simultaneous linear equations 
6. Practice by Fico-Express and Excel Solver
7. Trade area model 
8. Practice on linear transportation 
9. Nonlinear programming ; Fundamentals of unconstrained optimization 
10. Nonlinear programming ; Unconstrained optimization algorithm 
11. Integer programming ; Branch-and-bound method 
12. Integer programming ; Example by branch-and-bound 
13. Subtour elimination of symmetric TSP 
14. Practice on TSP minimizing traveling distance 
15. Logistics optimization 


	Professor


	Akimine NISHIKORI

Management Optimization

	This module researches mathematical optimization applied to design and planning.  The research topics are about simulation on management planning. In particular, scheduling and mathematical planning are studied.  Moreover, constraint satisfaction, expert system, multiple encryptions and simple patents on structure are discussed.  
	1. Introduction
2. Constraint satisfaction
3. Expert system
4. Scheduling by artificial intelligence
5. Linear and integer linear optimization problem
6. Numerical optimization modeling
7. Numerical optimization method SQP
8. Logistics and facility location
9. Practice on nonlinear transportation and facility 
location
10. Definition of scheduling problems 
11. Production scheduling
12. Simulation by incremental method for job shop
13. Practice on job shop scheduling
14. Application on multiple encryptions
15. Application by simple patents on structure 


	Associate
Professor

	Daisuke HIROTANI

Intelligent Production Systems
	Recently production systems become bigger and more complex. Therefore, characteristics for production systems should be understood. In this module, traditional and modern production systems are discussed. Then, production control that includes inventory management is discussed. To take this module, students can understand modern production systems and production control technique.
(Note: In this module, experiments by using Microsoft Excel are done for some topics. Therefore, student must have a basic skill for Microsoft Excel)

	1. Introduction
2. Industrial Engineering (1) Method study
3. Industrial Engineering (2) Work measurement
4. Material Requirements Planning
5. Toyota Production Systems
6. Pull and Push Production Systems
7. Cellular Manufacturing Systems / Computer Integrated Manufacturing
8. Demand Forecasting 
9. Inventory Management (1) Economic Order Quantity 
10. Inventory Management (2) Dynamic Lot Sizing 
11. Inventory Management (3) Statistical Inventory Model 
12. Production Scheduling (1) Shop Floor Scheduling 
13. Production Scheduling (2) Other Scheduling 
14. Quality Control
15. Hot topics for production systems


	Associate
Professor

	Daisuke HIROTANI

Supply Chain Management



	Supply chain management (SCM) is the management of the flow of goods and services. It includes the movement and storage of raw materials, work-in-process inventory, and finished goods from point of origin to point of consumption. In this module, characteristics and strategy for supply chain management are explained. In addition, students must play a game for supply chain management. To take this module, students can understand a structure of supply chain.
(Note: In this module, experiments by using Microsoft Excel are done for some topics. Therefore, student must have a basic skill for Microsoft Excel)

	1. Introduction
2. Supply Chain Management (1) Reason for holding inventory
3. Supply Chain Management (2) Managing raw materials
4. Supply Chain Management (3) Managing WIP
5. Supply Chain Management (4) Managing FGI
6. Supply Chain Management (5) Managing Spare Parts (1)
7. Supply Chain Management (6) Managing Spare Parts (2)
8. Supply Chain Management (7) Multi echelon Supply Chains (1)
9. Supply Chain Management (8) Multi echelon Supply Chains (2)
10. Logistics game (1) Introduction
11. Logistics game (2) Playing
12. Logistics game (3) Playing
13. Logistics game (4) Playing
14. Logistics game (5) Presentation and discussion
15. Hot topics for supply chain management


	Professor

	Hugang HAN

Fuzzy and Rough Sets



	The module provides students with fundamental fuzzy set theory, fuzzy inference theory, rough set theory and rule extraction from a database. After the theoretical learning, the module mainly pays attentions to how to use them in a real system. The students will develop proficiency in designing a prototype of either of following systems: intelligent system, fuzzy control system and expert learning system, parts of which can be extended further to a final year project.

	1. Fuzzy set and its operations
2. Arithmetic operations in fuzzy numbers
3. Fuzzy relations and relation composition
4. General fuzzy inference and singleton fuzzy inference
5. Fuzzy approximator and its applications
6. Fuzzy evaluation using fuzzy integration
7. Fuzzy analytic hierarchy process (AHP)
8. Rough sets (part 1)
9. Rough sets (part 2)
10. Rough approximation (part 1)
11. Rough approximation (part 2)
12. Project study on intelligent system
13. Project study on rule extraction 
14. Project study on expert learning system
15. Project study on fuzzy control system 


	Professor

	Hugang HAN

MATLAB Programming

	In recent years, there has been a move towards great use of the MATALAB language, in particular, in engineering design. The module provides students with fundamental usage of the language. The students will develop proficiency on how to use it in computer simulations. The skill in the MATALAB language can be utilized in their final year studies.
	1. Introduction to MATLAB
2. Desktop basics
3. Matrices and arrays (part 1)
4. Matrices and arrays (part 2)
5. Character strings
6. Control flow
7. Built-in functions and user-defined functions
8. 2-D and 3-D plots
9. Data access
10. Differential equations
11. Verification of the law of large numbers (application 1)
12. Verification of central limit theorem (application 2)
13. Fuzzy inference (application 3)
14. Simulation of T-S fuzzy control system (application 4)
15. Simulation of polynomial fuzzy control system (application 5) 


	Professor

	Yegui XIAO

Fundamentals of adaptive filters
	In digital communications, biomedical engineering, power engineering, system control and so on, signals of interest present different and unique features and are very often corrupted by noises with various statistical characteristics. Extraction, cancellation, and active control of the signals can be realized by means of various adaptive filters which process the signal measurements to achieve a goal set by the filter designers. In this module, fundamentals of adaptive filters will be presented, including basic adaptive system structures and algorithms.

	1. Signals and filters
2. FIR filter and MA model
3. IIR filter and AR model
4. Wiener filter
5. Steepest descent algorithm
6. General form of filters - linear combiner
7. Concept of adaptive filter – filter structures 
8. Least mean square (LMS) algorithm
9. Statistical analysis of LMS
10. Variants of LMS
11. Application of adaptive filters – system identification
12. Application of adaptive filters – adaptive noise canceling
13. Application of adaptive filters – adaptive linear prediction
14. Application of adaptive filters – inverse system
15. Summary


	Professor

	Yegui XIAO

Adaptive filtering and applications
	Adaptive filtering has been offering a vast number of efficient, effective and smart solutions to various real-life problems in digital communications, biomedical engineering, control engineering and so on. In this module, both popular and advanced adaptive linear and nonlinear filtering algorithms and systems are presented and discussed in detail. Applications of these filters to real-world problems are also discussed such as de-noising of speech signals, fetal ECG extraction, time-series prediction, etc.
	1. Adaptive linear filter – LMS and its variants
2. Adaptive linear filter – RLS algorithm
3. Adaptive linear filter – Variable step-size LMS
4. Nonlinear filter I – Volterra filter
5. Nonlinear filter II – feedforward neural networks (NN)
6. Advanced NN – functional link artificial neural networks (FLANN)
7. Advanced NN – generalized FLANN
8. Advanced NN – recurrent NN 
9. Advanced NN – constructive NN (CNN)
10. Adaptive filtering application – fetal ECG extraction
11. Adaptive filtering application – noisy speech signal recovery
12. Adaptive filtering application – time-series forecasting
13. Multichannel Adaptive noise canceller (ANC)
14. Application of multichannel ANC
15. Summary


	Professor

	Akira IKUTA

Stochastic Environment System 
	The observed data in real environment system are inevitably contaminated by external noise of arbitrary distribution type. In this module, by paying attention to the state variable in the environment system, which exhibits complex probability distribution forms, stochastic analysis methods for the signal and noise of non-Gaussian distribution forms are discussed. Furthermore, the applications of the theoretical methods to real sound and electromagnetic environment systems are discussed.

	1. Random variable and distribution
2. Statistical quantity of lower and higher orders
3. Stochastic system theory
4. Discrete random variable and probability distribution
5. Continuous random variable and probability density
6. Moment generating function and characteristic function
7. Multivariate random variable
8. Regression analysis
9. Stochastic regression analysis
10. Discriminant analysis
11. Quantification methods
12. Stochastic process
13. Time series analysis
14. Application to sound environment system
15. Application to electromagnetic environment


	Professor

	Akira IKUTA

Bayesian Signal Information Processing
	The specific signal in real environment frequently shows some very complex fluctuation forms owing to natural, social and human factors. Furthermore, the observed data often contain uncertainty. In this module, static and dynamic signal information processing methods based on observations with uncertainty are discussed from the viewpoint of Bayesian approach. The applications of the theoretical methods are discussed for estimation problems in real environment.

	1. Summary of parameter estimation
2. Observation system
3. Model of estimator
4. Mean-square error method
5. Linear mean-square error method
6. Likelihood method
7. Bayes theory and estimation
8. Kalman filter
9. Practice 1 by using MATLB
10. Practice 2 by using MATLB
11. Practice 3 by using MATLB
12. Bayesian filter
13. Fuzzy Bayesian filter
14. Application to real estimation problem 1
15. Application to real estimation problem 2







	- 1 -	
