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The Intelligent Manufacturing Execution System (iMES) is one of the core
components of smart manufacturing. This system integrates advanced technologies
such as the Internet of Things (IoT), Artificial Intelligence (Al), big data analytics, cloud
computing, Digital Twin, and Generative Al (GAIl) to enable intelligent monitoring and

decision support for key elements throughout the production process.

The core functions of IMES go beyond data-driven, real-time monitoring of production
status. It also enables anomaly detection, prediction, diagnosis, and prevention, while
dynamically adjusting production plans, optimizing scheduling, and reducing energy

consumption—continuously enhancing process efficiency and product quality.

This course begins with a system-level perspective, introducing the overall framework
of manufacturing systems through the concepts of the PDCA production cycle,
Manufacturing Operation Management (MOM), and lean manufacturing. It then
explores the development of smart manufacturing systems within the context of the

Industrial Ecosystem under Industry 4.0.

Furthermore, the course delves into the key technologies supporting the
implementation of IMES, including data science, artificial intelligence, machine learning,
Digital Twin, and Generative Al (GAIl). Finally, through real-world case studies and by
applying systems engineering principles and procedures, the course explains the
methodologies and practical approaches for intelligent transformation in

manufacturing execution.

# 2 B2 (Course Objectives)

1. TREEREESEROHR
EUBELERLEERR. FELEREERECER. DEEEFRK,



Develop a foundational understanding of the definitions, principles, and models of

production systems, lean manufacturing, and smart manufacturing.

2. EREEWITRIRZ AL ERE TS

HBNE LA E PDCA. 8& £ EHE (Manufacturing Operation Management, MOM)
REEAEFEE BRNEHTRIE(MES) ZIEEHELEE,

Enable students to comprehend the functions and architecture of Manufacturing
Execution Systems (MES) from the perspectives of the production PDCA cycle,
production processes, Manufacturing Operation Management (MOM), and lean

manufacturing practices.

3. EEERLEENEREN
EE24ERAMREA EEEM, BERFEAEEHREHITRM(MES) 2 TR EEGEN.
Cultivate the ability to apply methods, technologies, and implementation
competencies for the intelligent transformation of Manufacturing Execution Systems
(IMES).

4. B R EE E R REIRE N
EESLEBHFURRCEMETRENITHERRRE 28N, UREEEHE 2 HE,
Enhance systematic thinking and strategic planning skills for manufacturing

analysis and decision-making in the context of smart manufacturing.
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o Hih#E (Mid-term exam) 40%

e HAERZE (Final exam) 40%

e {EZ% (Homework) 20%

o LEEMZ(In-class Q&A) (extra points) 10%
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Hi & £ 3R (Class attendance)

22 BA 545 (Discussion participation)



	主導課程：智慧製造執行系統(Intelligent Manufacturing Execution Systems) 
	課程基本資料 
	課程概述 
	教學目標 (Course Objectives) 
	2. 掌握製造執行系統之功能與技術架構​　協助學生從生產 PDCA、製造作業管理（Manufacturing Operation Management, MOM）及精實生產等觀點，理解製造執行系統（MES）之功能與架構。​　Enable students to comprehend the functions and architecture of Manufacturing Execution Systems (MES) from the perspectives of the production PDCA cycle, production processes, Manufacturing Operation Management (MOM), and lean manufacturing practices. 
	參考書目 
	課程內容大綱 
	2.6 製造系統的發展趨勢（Modern Developments） 
	4.1 MES之概念與功能（Concept and Functions） 
	4.3 智慧監控（Intelligent Monitoring） 
	4.4智慧績效管理 (Intelligent Performance Management) 
	4.5智慧製造資源管理（Intelligent Manufacturing Resource Management） 
	5.1 智慧製造執行系統技術架構（Technological Architecture of iMES） 
	5.2 物聯網（IoT / IIoT）與感測技術（Sensing and Connectivity） 
	5.3 資料科學與資料處理技術（Big Data and Data Management） 
	5.4 人工智慧與深度學習在 iMES 的應用（AI and Deep Learning in iMES） 
	5.5 數位孿生（Digital Twin）技術在 iMES 的應用（Digital Twin Technology） 
	5.6 生成式人工智慧（Generative AI, GAI）在 iMES 的應用（Generative AI for iMES） 
	5.7 雲端與邊緣運算（Cloud and Edge Computing） 
	5.8 系統整合與互通標準（System Integration and Interoperability Standards） 
	Chapter 6 智慧轉型方法與案例 (Intelligent Transformation Methodology and Case Study) 
	6.1 智慧轉型方法論 (Intelligent Transformation Methodology) 
	6.2案例 (I): 製程監控 & 異常處理與管理 
	6.4 案例 (III): 製造知識管理 

	成績評量方式 
	課程要求 
	出席上課(Class attendance) 
	參與討論(Discussion participation) 


