
 

 

 

 

 

 

  东南大学 

2023 年国际暑期学校 

 

 

项目主题：无线通信原理与关键技术国际暑期学校 

 

开课院系：信息科学与工程学院 

 

 

开设课程：无线通信系统概论 

移动衰落信道建模 

微波、毫米波与太赫兹前沿技术 

 

开课时间：2023 年 7 月 3 日-2023 年 8 月 8 日 



 

1. 项目介绍 

1.1. 项目主题：无线通信原理与关键技术国际暑期学校 

International Summer School of Wireless Communication Principles and Key 

Technologies 

 

1.2. 开课院系：信息科学与工程学院 

School of Information Science and Engineering, Southeast University 

 

1.3. 项目简介： 

项目立足于东南大学信息学科综合优势，坚持学术导向，强化拓展培养，将

通识教育、专业教育、学术交流和创新创业教育有机结合，全面提升学生综合素

质。围绕无线通信系统的基本原理与前沿技术这一主题，开设《无线通信系统概

论》、《移动衰落信道建模》、《微波、毫米波与太赫兹前沿技术》3 门全英文

课程，由 5 名校内专任教师、9 名海外教师、4 名企业教师共同参与，每门课程

均包含理论授课、实验实践、国际大师讲座、企业教师讲座及参观座谈 5 部分内

容。通过本项目的建设，学生将体验国内外专家学者的授课，接轨国际高校授课

方式，紧密结合理论和应用，激发创新思维和学习积极性，为从事相关领域的工

作和研究建立坚实基础。每门课程 32 学时，可获得 2 学分，校外/国际选课学生

可提供课程证书。 

This international summer school is based on the overall strengths of information 

subject of Southeast University (SEU). It adheres to academic-orientation and 

strengthens development training by integrating general education, professional 

education, academic exchange, and innovation & enterprise education, thus enabling 

overall improvements of students’ comprehensive quality. The theme of the summer 

school is the basic principles and technology frontiers of wireless communication 

systems. Three English courses are included, i.e., Introduction to Wireless 

Communication System, Mobile Fading Channel Modeling, and Frontiers of 

Microwave, Millimeter-wave and Terahertz Technologies. Five SEU teachers, nine 

oversea teachers, and four company teachers will participate in this project. Each course 

has five parts, including theoretical lectures, labs/tutorials, invited talks given by 



 

international masters, invited talks given by industrial experts, and visits to state key 

labs. From this international summer school, students will experience lectures given by 

experts at home and abroad, be geared to teaching styles of international universities, 

closely combine theory and applications, inspire innovative thinking and learning 

enthusiasm, thus laying a solid foundation for future work and research in related areas. 

Each course has 32 class hours and 2 credits. Course certificates are available for 

international students and non-SEU students in Chinese universities. 

2. 课程介绍 

2.1. Introduction to Wireless Communication System (无线通信

系统概论) 

This course focuses on the fundamental theories and key technologies of wireless 

communication system, along with process of digital signal modulation, transmission, 

reception, and equalization techniques. Various modulation techniques will be 

discussed, as well as the performance analysis methods. We will also introduce some 

advanced topics in digital communications, such as channel equalization, channel 

coding and pulse shaping, multiple access, and OFDM. Four invited lectures on 

intelligent reflecting surface communications, green and intelligent communications, 

and 6G wireless communication technologies will also be given. 

2.1.1. 教学日历 

Time Class Content Lecturer 

Platform: 

FreeConferen

ceCall 

27-Jun 

14:00-

15:35 

C1-

C2 

Introduction to Wireless 

Communication System 
Jie Huang 

Access code:  

635-508-3 

5-Jul 

16:00-

16:45 

C3 

John Thompson’s lecture: 

Overview of green and 

intelligent technologies 

for future wireless 

systems 

John 

Thompson 

Access code:  

635-508-3 

5-Jul 

18:30-

20:05 

C4-

C5 

Digital Signal 

Modulation and 

Demodulation 

Jie Huang 
Access code:  

635-508-3 

11-Jul C6- Digital Signal Jie Huang Access code:  



 

15:50-

17:25 

C7 Modulation and 

Demodulation 

635-508-3 

12-Jul 

15:50-

18:15 

C8-

C10 

Capacity of Wireless 

Channels 
Junling Li 

Access code:  

635-508-3 

14-Jul 

14:00-

14:45 

C11 

Wei Zhang’s lecture: 

Intelligent reflecting 

surface configurations for 

smart radio using deep 

reinforcement learning 

Wei Zhang 
Access code:  

635-508-3 

18-Jul 

15:50-

17:25 

C12-

C13 
Experiments Junling Li 

Access code:  

635-508-3 

19-Jul 

15:50-

18:15 

C14-

C16 

Signal Detection Theory 

and Channel Coding 
An-An Lu 

Access code:  

635-508-3 

21-Jul 

14:00-

14:45 

C17 

Rui Zhang’s lecture: 

Movable antennas for 

wireless communications 

Rui Zhang 
Access code:  

635-508-3 

25-Jul 

15:50-

18:15 

C18-

C20 
Multi-access 

Junling Li,  

An-An Lu 

Access code:  

635-508-3 

26-Jul 

15:50-

18:15 

C21-

C23 
Experiments and visiting An-An Lu 

Access code:  

635-508-3 

28-Jul 

18:30-

19:15 

C24 
Jian Li’s lecture: 6G: The 

next horizon 
Jian Li 

Access code:  

635-508-3 

2-Aug 

09:50-

11:25 

C25-

C26 
MIMO Yunfei Chen 

Access code:  

635-508-3 

2-Aug 

14:00-

15:35 

C27-

C28 
MIMO Yunfei Chen 

Access code:  

635-508-3 

3-Aug 

09:50-

11:25 

C29-

C30 
MIMO and OFDM Yunfei Chen 

Access code:  

635-508-3 

3-Aug 

14:00-

15:25 

C31-

C32 
OFDM Yunfei Chen 

Access code:  

635-508-3 

 



 

2.1.2. 课程情况 

  

  

  

  

  

 



 

2.1.3. 学生互动与反馈 

 



 

 



 

 

2.2. Mobile Fading Channel Modeling (移动衰落信道建模) 

This course focuses on mobile fading channel modeling methods. A brief 

introduction of mobile fading channel will be given, followed by channel statistical 

properties, various channel model parameter computation methods, and different 

channel modeling methods will be discussed. An overview of standard 5G channel 



 

models is then provided. Meanwhile, 6G key technologies and challenges in channel 

modeling will be investigated. Three invited lectures on vehicle-to-vehicle (V2V) 

channel measurements and modeling, LiFi channel modeling, and channel model 

evolution from 5G to beyond 5G will also be given. 

 

2.2.1. 教学日历 

Time 

Class 

Content Lecturer 

Platform: 

FreeConferen

ceCall 

28-Jun 

09:50-

11:25 

C1-

C2 

Fundamentals of Mobile 

Fading Channel 

Modeling 

Cheng-Xiang 

Wang 

Access code: 

635-508-3 

29-Jun 

14:00-

15:35 

C3-

C4 

Fundamentals of Mobile 

Fading Channel 

Modeling 

Jie Huang 
Access code: 

635-508-3 

3-Jul 

14:00-

15:35 

C5-

C6 

Random Variables, 

Stochastic Processes, and 

Deterministic Signals 

Yang Miao 
Access code: 

635-508-3 

4-Jul 

14:00-

15:35 

C7-

C8 

Characterization and 

Modeling of Mobile 

Fading Channels  

Yang Miao 
Access code: 

635-508-3 

5-Jul 

14:00-

15:35 

C9-

C10 

Characterization and 

Modeling of Mobile 

Fading Channels 

Yang Miao 
Access code: 

635-508-3 

6-Jul 

14:00-

15:35 

C11-

C12 

Characterization and 

Modeling of Mobile 

Fading Channels 

Yang Miao 
Access code: 

635-508-3 

10-Jul 

14:00-

15:35 

C13-

C14 

Channel Model 

Parameter Computation 

Methods 

Junling Li 
Access code: 

635-508-3 

13-Jul 

14:00-

15:35 

C15-

C16 
Experiments Junling Li 

Access code: 

635-508-3 

17-Jul 

14:00-

15:35 

C17-

C18 
Experiments Junling Li 

Access code: 

635-508-3 

20-Jul 

14:00-

15:35 

C19-

C20 

Comparison of Spatial 

Channel Model and 

KBSM 

An-An Lu 
Access code: 

635-508-3 

24-Jul 

14:00-

C21-

C24 

Non-Stationary High-

Speed Train Wireless 
An-An Lu 

Access code: 

635-508-3 



 

17:25 Channel Models 

24-Jul 

18:30-

19:15 

C25 

Chao Li’s Lecture: 

Wireless channel model 

evolution from 5G to 

beyond 5G (5.5G) 

Chao Li 
Access code: 

635-508-3 

27-Jul 

14:00-

16:35 

C26-

C28 

Wireless Channel Models 

for 5G and Beyond 
Jie Huang 

Access code: 

635-508-3 

28-Jul 

10:00-

10:45 

C29 

A. F. Molisch’s Lecture: 

Evaluation methods and 

modeling aspects of 

channels 

A. F. Molisch 
Access code: 

635-508-3 

31-Jul 

14:00-

15:35 

C30-

C31 

Wireless Channel Models 

for 5G and Beyond 
Jie Huang 

Access code: 

635-508-3 

31-Jul 

21:00-

21:45 

C32 

Harald Haas’s lecture: 

Indoor LiFi channel 

modeling 

Harald Haas 
Access code: 

635-508-3 

 

2.2.2. 课程情况 

  

  



 

  

  

  

  

  



 

 

2.2.3. 学生互动与反馈 

 



 

 



 

 

2.3. Frontiers of Microwave, Millimeter-wave and Terahertz 

Technologies (微波、毫米波与太赫兹前沿技术) 

This course introduces the fundamental knowledge and application of microwave, 



 

millimeter-wave and terahertz techniques, as well as their recent developments. 

Specially, the following contents are introduced in detail: the basic knowledge of 

electromagnetic equations and electromagnetic waves; microwave network and its 

applications; electromagnetic guided-wave theory and its applications, as well as its 

applications in the advanced filter design; microwave and millimeter-wave techniques 

in the next-generation satellite and 5G/6G communication systems; function-integrated 

passive devices and antennas; new manufacturing techniques for millimeter-wave and 

terahertz components, as well as microwave and millimeter-wave filters based on 

additive manufacturing; high-power microwave technologies for satellite applications; 

basic knowledge of radar system: advanced phased array radar technology and its recent 

development. This course helps students master the basic knowledge of microwave, 

millimeter-wave and terahertz technology, understand their applications, and establish 

the “field” concept of microwave technology. 

2.3.1. 教学日历 

Time Class Content Lecturer Location 

03-Jul 

09:50-

11:25 

C1-

C2 

Fundamental Equations 

of Electromagnetic 

Waves and Their 

Applications (Unit 1A) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 757-

996-544 

04-Jul 

09:50-

11:25 

C3-

C4 

Fundamental Equations 

of Electromagnetic 

Waves and Their 

Applications (Unit 1B) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 165-

343-195 

05-Jul 

09:50-

11:25 

C5-

C6 

Microwave Network and 

Applications (Unit 2A) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 395-

510-980 

06-Jul 

09:50-

11:25 

C7-

C8 

Microwave Network and 

Applications (Unit 2B) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 182-

766-976 

07-Jul C9- Guide-Wave Techniques Jia-Sheng Jiulonghu 



 

09:50-

11:25 

C10 and Fundamental 

Theories of Filters (Unit 

3A) 

Hong campus J2-

101; 

Tecent 

Meeting: 906-

248-822 

08-Jul 

09:50-

11:25 

C11-

C12 

Guide-Wave Techniques 

and Fundamental 

Theories of Filters (Unit 

3B) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 762-

654-005 

09-Jul 

09:50-

11:25 

C13-

C14 

Microwave and 

Millimeter-wave 

Techniques in the Next 

Generation Satellite and 

5G/6G Communication 

Systems (Unit 4A) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 708-

102-179 

10-Jul 

09:50-

11:25 

C15-

C16 

Microwave and 

Millimeter-wave 

Techniques in the Next 

Generation Satellite and 

5G/6G Communication 

Systems (Unit 4B) 

Jia-Sheng 

Hong 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 948-

478-941 

29-Jul 

14:00-

17:25 

C17-

C20 

Development of 

Meteorological Satellites 

and Microwave Detection 

Technology 

Zhen-Hua Zhu 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 105-

785-531 

30-Jul 

14:00-

17:25 

C21-

C24 

Introduction of Radar 

Techniques and Relative 

Theory 

Hong-Chao 

Wu 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 502-

641-862 

31-Jul 

09:50-

11:25 

C25-

C26 

Introduction of Wireless 

Energy Harvesting 

Techniques (Unit 1A) 

Jiafeng Zhou 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 288-

895-074 

01-Aug 

09:50-

11:25 

C27-

C28 

Introduction of Wireless 

Energy Harvesting 

Techniques (Unit 1B) 

Jiafeng Zhou 

Jiulonghu 

campus J2-

101; 



 

Tecent 

Meeting: 725-

616-588 

07-Aug 

09:50-

11:25 

C29-

C30 

Introduction of Wireless 

Power Transfer 

Techniques (Unit 2A) 

Jiafeng Zhou 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 231-

848-474 

08-Aug 

09:50-

11:25 

C31-

C32 

Introduction of Wireless 

Power Transfer 

Techniques (Unit 2B) 

Jiafeng Zhou 

Jiulonghu 

campus J2-

101; 

Tecent 

Meeting: 950-

921-951 

 

2.3.2. 课程情况 

 
 

 
 



 

  

  

  

  



 

2.3.3. 学生互动与反馈 

 



 

 



 

 

3. 课程总结及反馈 

这几门课程是全英文的研讨课，学生刚开始听全英文的课程还是有些难度，只能听懂

60%-70%。此外暑期学校的课程节奏比较紧凑，学生跟进的有些吃力。在以后的授课中，为

了改进授课效果，可以适当放慢速度，还会结合暑期学校的特点进一步改进。 



 

此次暑期学校课程为学生介绍了无线通信的基本原理，包括数字信号调制与解调、信道

容量、信号检测与信道编码、多址接入、MIMO、OFDM 等内容，无线信道相关的基础理论，包

括移动衰落信道基础知识、信道特性分析、参数计算方法、信道建模方法、非平稳高铁信道

模型、6G信道模型，微波、毫米波与太赫兹前沿技术等内容。本次开展的国际暑期学校以坚

持学术导向，强化拓展培养，将通识教育、专业教育、学术交流和创新创业教育有机综合，

全面提升学生综合素质。国际知名学者、企业行业专家与青年教师共同授课，从不同角度、

不同领域、不同层次为学生讲授学术前沿与个人发展成长经验，得到了学生的一致好评。线

上授课方式，更利于授课老师和学生合理安排时间，从而可以邀请到更多国际顶尖专家学者

为学生授课。当前课程安排形势对于学生的实践能力训练方面偏少，与专家面对面的沟通仍

然缺乏，课程之间的匹配性和系统系还需要进一步加强，后面信息学院将进一步改进提高，

力争打造理论实践融合、授课形势丰富的国际暑期学校项目。 


