附件5．图像所学院（系、所）全英 研究生课程简介(中英文各一份)
	课程名称：计算智能
	课程代码：186.601

	课程类型：□ 博士专修课程    ( 硕士专修课程

	考核方式：  全英文考试                            
	教学方式：全英文讲授

	适用专业：模式识别与智能系统
	适用层次：(  硕士  (   博士

	开课学期： 春季
	总学时：32
	学分：2

	先修课程要求：人工智能、计算机基础与算法、高等数学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	（负责人）姜军
	讲师
	模式识别与智能系统
	41
	机器学习及其在图像处理中的应用

	黄锐
	讲师
	模式识别与智能系统
	35
	计算机视觉与模式识别

	李清光
	讲师
	模式识别与智能系统
	37
	计算机视觉与模式识别

	课程负责教师留学经历及学术专长简介：
Assistant professor Jiang received his Ph.D. degree in Computer Science from City University of Hong Kong in 2010. He has published over 10 papers in international journals and conference proceedings. His research interests include face recognition, active learning, machine learning and its applications in image processing. He has taken part in over 10 projects, one of which, titled with "The Research of Automatic Identification of Human Face Photo", was awarded a 2nd class Prize for Scientific Progress of Wuhan city & 3rd class Prize for Scientific Progress of Hubei Province. He has also been in charge of one project – “the theory of automatic location of human face and its application”, funded by Natural Science Foundation of Hubei province. He had served as a reviewer for the international conference of Computer Graphics International (CGI).


	课程教学目标：
In this course, the foundations of computational intelligence will be introduced. The concepts, paradigms, algorithms, and implementation of computational intelligence and its constituent methodologies – evolutionary computation, neural networks, and fuzzy logic – are the focus of this course. After learning this course, students are able to solve problems using the above computational intelligence tools and make a further study on computational intelligence by themselves.
课程大纲：（章节目录）
第一章 Foundations
§1.1  Definitions
§1.2  Biological Basis for Neural Networks
§1.3  Behavioral Motivations for Fuzzy Logic
§1.4  Myths about Computational Intelligence

§1.5  Computational Intelligence Application Areas

第二章 Computational Intelligence
§2.1 Adaption
§2.2 Self-organization and Evolution
§2.3 Historical Views of Computational Intelligence
§2.4 Computational Intelligence as Adaption and Self-organization
§2.5 The Ability to Generalize

§2.6 Computational Intelligence and Soft Computing versus Artificial Intelligence and Hard Computing
第三章 Evolutionary Computation Concepts and Paradigms
§3.1 History of Evolutionary Computation
§3.2 Evolutionary Computation Overview
§3.3 Genetic Algorithms
§3.4 Evolutionary Programming
§3.5 Evolution Strategies

§3.6 Genetic Programming

§3.7 Particle Swarm Optimization

第四章 Evolutionary Computation Implementations
§4.1 Implementation Issues
§4.2 Genetic Algorithm Implementation
§4.3 Particle Swarm Optimization Implementation
第五章 Neural Network Concepts and Paradigms
§5.1 Neural Network History
§5.2 What Neural Networks Are and Why They Are Useful
§5.3 Neural Network Components and Terminology
§5.4 Neural Network Topologies
§5.5 Neural Network Adaption
§5.6 Comparing Neural Network and Other Information Processing Methods
§5.7 Preprocessing
第六章 Neural Network Implementations
§6.1 Implementation Issues
§6.2 Back-propagation Implementation
§6.3 The Kohonen Network Implementations
§6.4 Evolutionary Back-propagation Network Implementation
第七章 Fuzzy Systems Concepts and Paradigms
§7.1 History
§7.2 Fuzzy Sets and Fuzzy Logic
§7.3 The Theory of Fuzzy Sets
§7.4 Approximate Reasoning
§7.5 Developing a Fuzzy Controller

第八章 Fuzzy Systems Implementations
§8.1 Implementation Issues
§8.2 Fuzzy Rule System Implementation
§8.3 Evolving Fuzzy Rule Systems


	全英文教材： 

Russell Eberhart and Yuhui Shi, Computational Intelligence: Concepts to Implementations, 2007

	主要参考书：

1. Andries Engelbrecht, Computational Intelligence: an Introduction, 2007
2. Amit Konar, Computational Intelligence: Principles, Techniques, and Applications, 2005
3．Vojislav Kecman, Learning and Soft Computing: Support Vector Machines, Neural Networks, and Fuzzy Logic Models, 2001




