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	教     学     日     历
课程名称    物联网设计
信息工程  学院（部）   计算机   专业  20计算机班（国际）  班级
2022-2023 学年第 二 学期
	
	项目
	教学大纲
	教学日历

	讲课
	48学时
	48学时

	实验
	8学时
	8学时

	总计
	56学时
	56学时






	周次
	学时
	教 学 内 容
	教学安排
	课外作业

	
	
	
	课堂讲授
	线上学习
	案例分析
	现场
	仿真
	社会
	模拟
	课内实验
	数
	学

	
	
	
	
	
	
	教学
	教学
	调查
	活动
	In-class experiment
	量
	时

	
	
	
	
	
	
	teaching
	teaching
	survey
	Activity
	
	quantity
	Time

	9
	3
	Week 1: Understanding IoT: Definition, characteristics, and scope
	 √
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Understanding IoT concepts and components
	
	
	
	
	
	
	
	
	
	

	
	
	· Applications of IoT in various fields such as healthcare, agriculture, home automation, and industrial automation
	
	
	
	
	
	
	
	
	
	

	
	
	·  IoT Architecture: Different components and layers
	
	
	
	
	
	
	
	
	
	

	
	
	 Introduction to IoT and ESP32
	
	
	
	
	
	
	
	
	
	

	
	
	· Introduction to the ESP32 and ESP8266 microcontrollers 
	
	
	
	
	
	
	
	
	
	

	
	
	·  Introduction and Overview of ESP32 and its capabilities and its features.
	
	
	
	
	
	
	
	
	
	

	
	
	·         Setting up the development environment for ESP32 and Arduino, Downloading and installing the necessary software  
	
	
	
	
	
	
	
	
	
	

	
	
	·         Connecting ESP to Wi-Fi and configuring network settings
	
	
	
	
	
	
	
	
	
	

	
	
	·         Basic Programming Concepts for ESP32(2 hours)
	
	
	
	
	
	
	
	
	
	

	10
	3
	Week 2: Basic Programming Concepts for ESP32  
	√ 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	·         Introduction to programming in Arduino IDE 
	
	
	
	
	
	
	
	
	
	

	
	
	·         Basic data types and variables in C++
	
	
	
	
	
	
	
	
	
	

	
	
	·         Control structures (if, while, for) and functions in C++   
	
	
	
	
	
	
	
	
	
	

	
	
	 Introduction to Sensors  :
	
	
	
	
	
	
	
	
	
	

	
	
	·         Types of sensors commonly used in IoT 
	
	
	
	
	
	
	
	
	
	

	
	
	·         Connecting and reading data from sensors using ESP32  
	
	
	
	
	
	
	
	
	
	

	
	
	·  Practical exercise: Reading data from a temperature and humidity sensor and displaying it on a display. 
	
	
	
	
	
	
	
	
	
	

	
	
	introducing the IDE and working with the real hardware(arduino and esp)working on real hardware and running example group 1 to 10
	 
	 √
	 
	 
	 
	 
	 
	 
	 
	 

	11
	3
	Week 3: Introduction to Actuators 
	√ 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Types of actuators commonly used in IoT
	
	
	
	
	
	
	
	
	
	

	
	
	· Controlling actuators using ESP32(5 hours)
	
	
	
	
	
	
	
	
	
	

	
	
	Practical exercise:  working with some sensors  and running example group 11 to 15
	 
	 √
	 
	 
	 
	 
	 
	 
	 
	 

	12
	3
	Week 4: Wireless Communication in IoT  
	√
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Introduction to wireless communication protocols (Wi-Fi, Bluetooth, MQTT)  
	
	
	
	
	
	
	
	
	
	

	
	
	· ·Configuring Wi-Fi on ESP32 
	
	
	
	
	
	
	
	
	
	

	
	
	·         Practical exercise: working with acturators   and running example group 12 to16
	 
	 √
	 
	 
	 
	 
	 
	 
	 
	 

	13
	3
	Week 5: Real-time Data Processing and Analytics  
	 √
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Introduction to real-time data processing and analytics  
	
	
	
	
	
	
	
	
	
	

	
	
	· Using microcontrollers for real-time data processing  
	
	
	
	
	
	
	
	
	
	

	
	
	Practical exercise: Setting up a Wi-Fi network and connecting ESP32 to it, and sending data to a cloud server. running example group 16 to 20
	 
	 √
	 
	 
	 
	 
	 
	 
	 
	 

	14
	3
	Week 6: Vision-based IOT by using ESPCAM (3 hours)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Introduction to ESPCAM teaching and its purpose
	
	
	
	
	
	
	
	
	
	

	
	
	· Overview of the ESPCAM teaching model and its components
	
	
	
	
	
	
	
	
	
	

	
	
	· Understanding the student's needs and assessing their level
	
	
	
	
	
	
	
	
	
	

	
	
	· Developing learning objectives and designing appropriate materials
	
	
	
	
	
	
	
	
	
	

	
	
	· Creating engaging and relevant activities that align with objectives
	
	
	
	
	
	
	
	
	
	

	
	
	· Practical exercise: Setting up a ESPCAM, and sending data to a cloud server.  
	
	
	
	
	
	
	
	
	
	

	
	
	· o   Incorporating real-life examples and case studies for practical application
	
	
	
	
	
	
	
	
	
	

	
	
	· o   Providing constructive feedback and evaluation
	
	
	
	
	
	
	
	
	
	

	
	
	· Strategies for adapting and modifying materials to meet different learners' needs
	
	
	
	
	
	
	
	
	
	

	
	
	· Discussion and brainstorming session on potential challenges and solutions
	
	
	
	
	
	
	
	
	
	

	15
	3
	Week 7: Introduction to Cloud Computing
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Overview of cloud computing and its importance in IoT 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Setting up an AWS IoT Core account 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	Practical exercise: working ESP cam and running some image project , running example group 21 to 25
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	16
	3
	Final Project (18 hours)
	√ 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	· Students will work on a final project that integrates the knowledge and skills gained throughout the course.  
	
	
	
	
	
	
	
	
	
	

	
	
	· [bookmark: _gjdgxs]Final project will involve designing and implementing a complete IoT solution using ESP32, sensors, actuators, and cloud computing. 
	
	
	
	
	
	
	
	
	
	

	
	
	· Practical exercise: Implementing a simple anomaly detection algorithm on sensor data.  running example group 25 to 30
	
	
	
	
	
	
	
	
	
	

	
	
	· Practical exercise:Final project debugging
	
	
	
	
	
	
	
	
	
	

	
	
	Final Project 
	
	
	
	
	
	
	
	
	
	

	
	
	· Students will work on a final project that integrates the knowledge and skills gained throughout the course.  
	
	
	
	
	
	
	
	
	
	

	
	
	· Final project will involve designing and implementing a complete IoT solution using ESP32, sensors, actuators, and cloud computing. 

	
	
	
	
	
	
	
	
	
	

	
	
	Project Aims:
	
	
	
	
	
	
	
	
	
	

	
	
	· Practical assignments after each part and a project to be developed and demonstrated in the final session
	
	
	
	
	
	
	
	
	
	

	
	
	· Developing a real-world IoT project using ESP model
	
	
	
	
	
	
	
	
	
	

	
	
	· Choosing the appropriate sensors and actuators for the project
	
	
	
	
	
	
	
	
	
	

	
	
	· Building a web server and connecting it with ESP
	
	
	
	
	
	
	
	
	
	

	
	
	· Connecting ESP with the cloud and monitoring data remotely
	
	
	
	
	
	
	
	
	
	

	
	
	· Data analytics and visualization using various tools
	
	
	
	
	
	
	
	
	
	

	17
	exam 


考核方式：平时成绩40% + 期末考试成绩60%
物联网技术基础实践  电子工业出版社 Internet of Things Technology Foundation Practice Electronics Industry Press
教材：《Designing Embedded Systems with Arduino》Springer Nature Singapore Pte Ltd. 2018 
任课教师： ATAJAHANGIR MOSHAYEDI              教研室（系）主任：李伟                  教学副院长：许春冬
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