國立中正大學課程大綱
National Chung Cheng University Syllabus
	課號
course code
	4153299
	全英文授課
EMI
	■是      □否

	課程類別
course type
	□人文關懷課程            □競賽專題課程         □問題導向課程
■專題導向課程           □總整課程             □實作課程
□實習                   □其他  

	課程名稱（中文）
Chinese course name
	無人機系統導論

	課程名稱（英文）
English course name

	Introduction to Unmanned Aerial Vehicle Systems

	學年/學期
academic year /semester
	 3/1
		學分
credits



	3

	學系（所）
department
	 電機系
	必選修
required/selected
	□必修    ■選修

	上課時間
class hours
	 二 (C、D)
	上課地點
classroom
	工一館221電腦教室

	教師
instructor 
	 李朝陽
	教師 email
Instructor’s email
	chaoyang@ccu.edu.tw

	助教
teaching assistant
	 
	助教email
TA’s email
	

	先修科目或
先備能力
prerequisites
	程式設計 (建議熟悉Python)

	課程概述
course descriptions
	本課程全面介紹無人飛行載具（Unmanned Aerial Vehicle, UAV）系統，涵蓋其基本組成、運作原理與實際應用。課程內容包括無人機分類、飛行原理、推進系統、感測器、導航與定位、無線通訊、飛行控制系統、地面控制站軟體、任務規劃、飛行安全及戶外飛行操作。此外，本課程亦介紹無人機相關法規、空域限制、資安、隱私、自主飛行技術及人工智慧應用。學生將學習卷積神經網路（CNN）、Transformer、YOLO 物件偵測及大型語言模型（LLM）的基礎原理與實作方法，並將其應用於無人機相關任務。透過課堂講授、示範、實作練習、模型訓練及團隊專題，學生將培養操作、設定、整合與應用無人機系統所需的知識與實務技能，以因應各類實際應用情境。

	課程概述（英文）
course descriptions
	This course provides a comprehensive introduction to unmanned aerial vehicle systems, including their fundamental components, operating principles, and practical applications. Topics include UAV classifications, flight principles, propulsion systems, sensors, navigation and positioning, wireless communications, flight control systems, ground control station software, mission planning, flight safety, and outdoor flight operation. The course also introduces UAV regulations, airspace restrictions, cybersecurity, privacy, autonomous flight technologies, and artificial intelligence applications. Students will learn the fundamentals and practical implementation of CNNs, Transformers, YOLO object detection, and large language models for UAV-related tasks. Through lectures, demonstrations, hands-on exercises, model training, and team-based projects, students will develop the knowledge and practical skills required to operate, configure, integrate, and apply UAV systems in real-world scenarios.

	學習目標
learning objectives
	完成本課程後，學生將能夠：
1. 說明無人飛行載具（UAV）系統的基本概念、系統架構、主要組成元件及飛行原理。
2. 操作無人機，並使用飛行控制系統、地面控制站軟體及任務規劃工具，安全執行基本飛行任務。
3. 說明無人機相關法規、空域限制、資安風險、隱私議題，以及無人機操作所涉及的倫理責任。
4. 實作無人機應用之基礎人工智慧技術，包括卷積神經網路（CNN）、Transformer、YOLO 及大型語言模型（LLM），並評估模型效能。
5. 透過團隊專題整合無人機與人工智慧技術，並以實際成果展示（Demo）驗證系統設計、實作及效能。

	教科書及參考書
textbooks and 
references
	

	教學要點概述

	教材編選
teaching 
materials
	■自製簡報(ppt)      □課程講義              □自編教科書
□教學程式           □自製教學影片          □其他

	教學方法
teaching 
methods 
	■講述           □小組討論     □學生口頭報告      □問題導向學習
□個案研究       □其他

	評量工具
Evaluation
tools
	□期中考         □期末考        ■隨堂測驗          □隨堂作業
■課後作業       □期中報告      □期末報告          ■專題報告
□評量尺規       □其他

	教學資源
teaching
 resources
	□課程網站        ■教材電子檔供下載       □實習網站

	教師
相關訊息
instructor’s
 information
	

	每週課程內容
weekly scheduled contents

	Week 1：Introduces UAV development, classifications, applications, and course requirements.

	Week 2：Introduces UAV platforms, flight controllers, payloads, communication links, and ground control stations.

	Week 3 ：Explains aerodynamic forces, flight stability, attitude, and basic flight principles.

	Week 4 ：Introduces flight controllers, flight modes, inertial sensors, GNSS, and basic system configuration.

	Week 5 ：Introduces civil aviation regulations, UAV registration and operation requirements, airspace restrictions, privacy protection,  pre-flight inspection, and safe operating procedures.

	Week 6 ：Reviews UAV fundamentals, system components, flight control, sensors, mission planning, and safety procedures, followed by a quiz.

	Week 7：Explains transmitter operation, flight modes, pre-flight procedures, takeoff, hovering, maneuvering, landing, and emergency handling.

	Week 8 ：Provides hands-on practice in pre-flight inspection, manual control, takeoff, hovering, basic maneuvers, landing, and emergency response.

	Week 9 ：Introduces ground control station software, such as Mission Planner, for UAV connection, flight-status monitoring, parameter configuration, waypoint planning, and mission control.

	Week 10 ：Introduces neural networks, deep learning workflows, development environments, datasets, and UAV-related AI applications.

	Week 11 ：Introduces CNN structures, convolution, pooling, feature extraction, image classification, and UAV vision applications.

	Week 12 ：Guides students in preparing image datasets, implementing CNN models, training models, and evaluating performance.

	Week 13 ：Introduces attention mechanisms, Transformer architectures, large language models, and their potential applications in UAV systems.

	Week 14 ：Introduces the principles of YOLO, dataset annotation, model configuration, object detection, and UAV image analysis.

	Week 15 ：Guides students in training, testing, and evaluating a YOLO model for UAV-related object-detection tasks.

	Week 16：Guides students in using LLMs for natural-language interaction, mission generation, or UAV task planning and integrating learned technologies into the team project.

	Week 17：Student teams demonstrate their UAV projects and present system design, implementation, and results.

	Week 18 ：Student teams demonstrate their UAV projects and present system design, implementation, and results.

	核心能力
core competencies 

		核心能力
Core competency
	本課程與核心能力關聯強度
Degrees of related to core competencies

	
	1
	2
	3
	4
	5

	專業能力
Specific
competency 
	專業能力1
	
	
	V
	
	

	
	專業能力2
	
	
	
	
	V

	
	專業能力3
	
	
	
	V
	

	
	專業能力4
	V
	
	
	
	

	
	專業能力5
	V
	
	
	
	

	共通能力
General
Competence
	共通能力1
	
	
	
	
	V

	
	共通能力2
	V
	
	
	
	

	
	共通能力3
	
	
	V
	
	

	
	共通能力4
	V
	
	
	
	

	
	共通能力5
	V
	
	
	
	


註：關聯強度以五點量表標示，1表示沒有關聯，5表示非常有關聯。





