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English Description

The course is designed to equip students with fundamental concepts and
practical applications in sensing, actuation, and control. Through this
course, students will gain in—depth knowledge and understanding of
wireless sensor networks and their applications in modern engineering.
Emphasizing a blend of theory and practice, students will have
opportunities to apply their knowledge in experimental design,
enhancing their ability to solve real-world problems.

Throughout the course, students will explore the working principles of
various sensors and actuators and learn how control algorithms can
optimize the efficiency of automated systems. Key modules include
sensing technology, signal processing, actuator principles, and control
system design, enabling students to build a comprehensive technical
knowledge framework.

This course not only focuses on technical skills but also encourages
students to utilize innovative thinking to identify and solve real-
world challenges in group projects. By analyzing real-world cases and
engaging in project practices, students will learn how to collaborate
effectively in teams, mastering communication skills and project
management techniques essential for future careers in engineering.

In summary, the “Sensing, Actuation, and Control” course provides in-
depth technical knowledge while fostering innovation and teamwork
skills, preparing students to excel in the rapidly evolving field of
technology. By the end of the course, students will be equipped to use
wireless sensor networks and control technologies to address complex
engineering challenges, laying a solid foundation for future learning

and career development.
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% 1F: Introduction (CHEZHAF 1-1. 1-2. 1-3. 2-2. 3-1)
(1] FiR R
(1) Subject journey and introduction to the course
(2) Introduction to IOT (Internet of Things) and its applications
(3) Introduction to wireless sensor network (WSN)
(4) Sensor, actuator and their characteristics
(2] %3 B#5:
PRA#: Subject overview and requirements; IOT structure and applications; concept of
sensing and actuation
#4J%: The concept of IOT and WSN
(3] ERAEA:
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(1) The concept and structure of IOT
(2) The concept of WSN
(4] HERAE:

(1) IOT applications

(2) WSN structure

(1) Smart City Initiatives: Demonstrates the role of [oT and wireless sensor networks in promoting
sustainable urban development.

(2) Quality of Life: Highlights how technology can be leveraged to improve the quality of life for
citizens.

(3) Societal Challenges: Illustrates the use of technology to address societal challenges, such as
environmental sustainability and public safety.

(4) Social Responsibility: Emphasizes the importance of aligning technological advancements with

social responsibility and ethical considerations.

% 2 &: Introduction to Sensing Actuation (Z#¥#FHFR 1-1. 12, 1-3. 2-2. 3-1)
(11 AR
(1) Introduction to lab assignment and requirements Introduction to IOT (Internet of Things) and
its applications
(2) Introduction to sensing and actuation
(3) Introduction to the software used in WSN applications
(4) Introduction to the hardware used in WSN applications
(21 *¥3 B
PHfi#: Lab assignment and requirements; software and hardware used in WSN
applications
#4&: The concept of sensing and actuation; the specific software and hardware used
in the assignment of the subject
[31 ERAA:
(1) The specific software and hardware used in the assignment of the subject The concept of IOT
(41 ERAZ:
(1) The specific software and hardware used in the assignment of the subject
(2) Actuation

% 3 Z: Motes and sink Programming (4= HAbR 1-1. 1-2. 1-3. 2-20 3-1)
(11  HAiRA:
(1) Mote programming
(2) 6LoWPAN setup
(2] %3 Hx:
PHfi#: Mote programming concept and languages; 6LoWPAN setup
#42: Contiki VM setup; Motes and sink Programming
[3] ESHAE:

(1) Contiki VM setup and Motes/Sink Programming

(4] HERAR:

(1) Operation methods of related software and hardware
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% 4 F: Routing in WSN CGZH#ZU7HAR 1-1. 120 1-3, 22, 3-D)
(21 &RA:
(1) Concept of routing, classification and prototypes
(2) Routing discovery mechanism
(3) hierarchical-based routing
(4) Hif#: Flat-based routing prototype; Concepts of various routing types and their applications
(5) %4¥2: Concept and classification of routing
(3] ERAEA:
(1) Concept of routing
(2) Routing discovery mechanism
(4] HERAR:
(1) Routing classification
(2) flat-based routing
(3) hierarchical-based routing

(4) Location-based routing

% 5 %: Introduction to Raspberry Pi (ZZI#2~HFr 1-1. 1-2. 1-3. 2-2. 3-1)
(1] FiR R
(1) Raspberry Pi Setup
(2) Using Raspberry Pi
(2] %> B#5:
PHfi#: Introduction to Raspberry Pi and its development history; The function of
Raspberry Pi;
#4&: Setup and using of Raspberry Pi
(3] ERAEA:
(1) The concept of Raspberry Pi
(2) The features of Raspberry Pi
(3) Using of Raspberry Pi
(4] AR

(1) Configuration of Raspberry Pi

% 6 Z: Introduction to Data Funneling (SZEH = Hbs 1-1. 1-2. 1-3. 2-2. 3-1)
(1] R
(1) MQTT configuration
(2) 6LoWPAN network setup
(3) 6LoWPAN network running
(2] %3 B#5:
Pif#: Concept of MQTT ; 6LoWPAN network concept and application;
H#Y&: 6LoWPAN network setup and running
[3] ESAE:
(1) 6LoWPAN network setup and running
(4] HERAR:

(1) 6LoWPAN network setup and running
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%7 F: Security in WSN CGZH#ZEHAR 1-1. 1-2, 1-3. 2-2, 3-1)
(1] &R
(1) The concept and importance of wireless sensor network security
(2) CIA model, Challenges of Security in WSN, classification of attacks, attacks on routing
(3) WSN attacks on different layers, countermeasures
IHfi#: The concept and importance of wireless sensor network security; WSN
attacks on different layers, classification, and countermeasures
% J2: CIA model, Challenges of Security in WSN and attacks on routing
[3] ESHEA:
(1) CIA model

(4] HEEARE:

(1) Countermeasures in routing attacks

% 8 Z: NodeRed Setup & Database Implementation (SZ#EZHbr 1-1. 12, 1-3. 2-
2. 3-1D
(1] %R
(1) NodeRed Setup
(2) Database Implementation
Hf#: Concept of NodeRed, Application cases of NodeRed
#J%: NodeRed Setup & Database Implementation
[3] ESAR:
(1) NodeRed Setup & Database Implementation
(4] %R AA:

(1) NodeRed Setup & Database Implementation

% 9 Z. UI Configuration and Extension Activities NodeRed (ZZ## H#r 1-1. 1-2.
1-3. 2-2. 3-1)
(1] %R A
(1) UI Configuration
(2) Extension Activities
Hf#: The importance of Ul setup ; UI Configuration approaches
#¥2: Ul Configuration and Extension Activities
[3] EXAZR:
(1) UI Configuration and Extension Activities
(4] %R AA:

(1) UI Configuration and Extension Activities

# 10 . Actuators CZHEZEHAR 1-1. 12, 1-3. 2-2. 3-1)
[1) &R

(1) Introduction to control and actuators
(2) Concept of Actuation
(3) Actuator classification and applications
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(2] %3 B5:
PHf#: Application examples of actuators ; Classification of actuators
% J2: Concepts control and actuation

[3] ESA%R:

(1) Concepts control and actuation

(4] HEEARE:

(1) Actuators operation and systems

% 11 . Energy Efficiency and Harvesting (SZHE#HZEH bR 1-1. 1-20 1-3. 2-2. 3-1)
(11 JRA:
(1) Resource Management in WSN (Energy efficiency)
(2) Energy efficiency challenges and constrains
(3) IoT network architecture, IOT hardware structure, importance of energy efficiency and issues
Pifi#: Powering IOT Devices (Energy Harvesting and wireless power transfer); IoT network
architecture, IOT hardware structure, importance of energy efficiency and issues
H¥4&: Resource Management in WSN (Energy efficiency)

[3] ESA%R:

(1) Resource Management in WSN (Energy efficiency)

(4] HEEARE:

(1) Energy efficiency challenges and constrains

% 12 Z: Intelligent IOT in industries and smart cities & case study (Z4EH~ Hbx 1-
1. 1-2. 1-3. 2-2. 3-1)
(1] &R
(1) Basics of [oT: What it is and how it works.
(2) Smart Cities: Key IoT applications (e.g., traffic, energy).
(3) Industrial IoT: Examples in automation and monitoring.
(2] %3 B5:
PHf#: What IoT is and its importance, [oT’s role in smart cities and industries, Examples of IoT
systems in daily life.
#42: Identifying IoT applications in smart cities, Recognizing industrial IoT use cases, Benefits
of [oT for real-time monitoring and efficiency.
[3] ESHEA:
(1) IoT enables real-time data collection and automation.
(2) Smart cities use IoT for traffic, energy, and public services.
(3) Industrial IoT improves efficiency and safety in manufacturing.
(4] ERANAE:
(1) Ensuring data security and privacy in IoT systems.
(2) Managing large-scale IoT device networks.
(3) High costs and complexity of IoT implementation.

% 13 Z: Cloud computing and big data (T~ Hbs 1-1. 1-2. 1-3, 2-2. 3-1)
(11 JRA:
(1) Basics of Cloud Computing: What and why.

(2) Introduction to Big Data: Characteristics and examples.
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(3) Cloud Storage Basics: How data is stored online.
PHf#: What cloud computing and big data mean, Basic uses of cloud services, Simple examples of
big data in everyday life.
#4&: Identifying cloud storage and sharing benefits, Recognizing common big data applications,
Basic data security practices.
(3] ERAA:
(1) Cloud as Online Storage.
(2) Big Data in Everyday Life (e.g., social media).
(3) Benefits of Cloud for easy access and sharing.
(4] R AR
(1) Data security basics (keeping data safe).
(2) Cost considerations for cloud services.
(3) Managing large data files efficiently.

% 14 &: Technical writing, project report and tutorial project Q&A (SZFEH == Hin 1-
1. 1-2. 1-3. 2-2. 3-1D
(11 JRA:
(1) Technical Writing Basics: Clear, concise, and objective writing style.
(2) Project Report Structure: Key sections (introduction, methodology, results, conclusion).
(3) Effective Q&A Skills: Strategies for answering questions concisely and confidently.
Pif#:  The purpose and components of technical writing, The organization of a well-structured
project report, Effective communication strategies for Q&A sessions.
H4%: Writing clear and organized technical documents, Structuring and formatting a project
report effectively, Answering questions with clarity and precision in Q&A sessions.
(3] ERAA:
(1) Writing concisely and avoiding jargon in technical documents.
(2) Including key sections and data in a project report.
(3) Preparing for common questions and answers in project Q&A.
(4] R AR
(1) Ensuring technical writing is accessible to all readers.
(2) Structuring a report to present information logically and clearly.
(3) Handling unexpected questions confidently in Q&A sessions.

% 15 &. Students presentation and feedbacks (ZFEH 22 HFR 1-1. 1-2. 1-3. 2-2. 3-
D
(1] &R
(1) Presentation Skills: Structuring content and engaging the audience.
(2) Understanding Teacher Feedback: Interpreting constructive criticism.
(3) Improvement Through Feedback: Using feedback to enhance skills.
(2] %3 B5:
PHf#: Essential elements of a strong presentation, How to interpret teacher feedback effectively,
The role of feedback in skill improvement.
#42: Delivering organized, engaging presentations, Applying teacher feedback to improve future

presentations, Developing a positive attitude towards constructive criticism.
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[3] ERREA:
(1) Presenting with clarity and confidence.
(2) Recognizing actionable points in teacher feedback.
(3) Using feedback as a growth tool.
(4] AR
(1) Managing presentation anxiety.
(2) Understanding and accepting constructive feedback.
(3) Implementing feedback to make noticeable improvements.
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1 Introduction to lab assignment and 5 A5 Comp Elec

software/hardwares of WSN project

Contiki VM setup and Motes / Sink Verify Elec

2 . 2 4-5
Programming

3 Raspberry Pi Setup 2 4-5 Verify Elec
4 MQTT configuration 2 4-5 Verify Elec
NodeRed Setup & Database Design Elec

5 . 2 4-5

Implementation

UI Configuration and Extension Design Elec

6 . 2 4-5

Activities

ST H —: Introduction to WSN software and hardware and tutorial/lab overview
CLHEHEF RS 120 2-1. 2-24 3-1. 3-2)
(1] SERAA-
(1) Tutorial/lab overview and group forming
(2) The assignment goal and requirements of experimental design
(3) Introduction to the software and hardware knowledge that may be used
(2] 2% H K-
(1) Group the experimental projects,
(2) Understand the purpose and requirements of experimental design
(3) Learn the knowledge of software and hardware that may be used
(3] HEEKR:
(1) Complete grouping F
(2) Fully understand the requirements of experimental design
(3) Download and install Softwares
(4) Get familiar with the hardwares
[4]) 5230 53: Programming.
[5]) s 54 : Laboratory, Computer.

SZEG TR H —: Motes and sink Programming (Z4E#%% Hbr 1-2. 2-1. 2-2. 3-1. 3-
2)
[1] LA
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(1) Contiki VM setup.
(2) Motes Programming
(3) Sink Programming
(2] SR EK:
(1) Familiar with Contiki VM setup
(2) Mote and Sink Programming
(3] #HFAER:
(1) The method of programming
(2) Independent team completion

[4) L% 575:  Programming.
[5)] LW 5¥%4: Laboratory, Computer.

ST H =: Raspberry PiSetup (G HAR 1-2. 2-1. 2-2, 3-1. 3-2)
(1] SERAE:
(1) Raspberry Pi Setup
(2] SE% H -
(1) Raspberry Pi Setup and debugger
(3] #HFAER:
(1) The method of programming
(2) Independent team completion

[4) L% 575:  Programming.
[5)] LW 5¥%4: Laboratory, Computer.

SLRIHEM: MQTT configuration (GZHE#2%2H bR 1-20 2-1. 2-24 3-1. 3-2)
(1] SERAE:
(1) Setup and running of 6LoWPAN network
(2] SE% H -
(2) Performing MQTT configuration
(3] #HFAER:
(1) MQTT/IBM Cloud Config
(2) Independent team completion
[4) L% 575:  Programming.
[5) sLi¥pih 5% &: Laboratory, Computer.

LI H F: NodeRed Setup & Database Implementation (Z#£#0% Hix 1-2. 2-1.
2-2. 3-1. 3-2)
(1] SERNA:
(1) NodeRed Setup
(2) Database Implementation
(2] SE% H -
(1) Mastery of NodeRed Setup & Database Implementation
(3] #HFAER:
(1) NodeRed Setup
(2) Independent team completion
[4) L% 7575:  Programming.
[5) sLi¥pih 5 &: Laboratory, Computer.
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LW H/S: Ul Configuration and Extension Activities (SZ#¥#(% Hbr 1-2. 2-1. 2-
2. 3-1. 3-2)
(1] SERAA-
(1) UI Configuration
(2) Extension Activities
(2] SE% H -
(2) Complete UI Configuration
(3] #HFAER:
(1) UI configuration
(2) Independent team completion

[4) L% 575:  Programming.
[5)] LW 5¥%4: Laboratory, Computer.
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ponon i PHR | 9% | EhL [ @t | e
%1 Introduction 2 0 0 0 0
%% 2 ¥ | Introduction to sensing actuation 2 2 0 0 0
H3E Mote and Sink programming 2 2 0 0 0
FH4E Routing in WSN 6 0 0 0 0
HSE Introduction to Raspberry Pi 2 2 0 0 0
% 6 #& | Introduction to Data Funneling 2 2 0 0 0
57 Security in WSN 2 0 0 0 0
59 Ul Conﬁgulfg?slit?gsd Extension ) ) 0 0 0
%10 Actuator 2 0 0 0 0
11 Energy Efficiency and Harvesting 4 0 0 0 0

=7
%12 Intelligent IOT in industries and
= smart cities & case study

& 11 3 Cloud computing and big data 2 0 0 0 0
=N

% 14 | Technical writing, project report ) 0 0 0 0
= and tutorial project Q&A

%15 Students presentation and
= feedbacks 3 0 0 0 0
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1. Multi-media-based lecturing
2. Combining theory with industrial practical problems

3. Knowledge delivery with ethic education
4. Problem-based learning

1. This course is an assessment-based course and is graded on a percentage scale. The
final grade is a comprehensive evaluation based on regular performance, mid-term test
scores, and final paper & oral presentation scores.

(1) Regular performance accounts for 30%, which mainly includes classroom
performance, attendance, and overall evaluation.

(2) Mid-term test scores account for 20%, mainly including three online quizzes.

(3) Final scores account for 50%, mainly based on the group-based final paper & oral
presentation scores.

2. Students who miss more than 1/3 of the required experiments or assignments, or
have absences exceeding 1/3 of the scheduled class hours, or fail the laboratory assessment,
will be disqualified from the course assessment.
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1. Teaching Syllabus
- Assessment Cycle: 4 years
- Revision Cycle: 4 years
- Improvement Measures: The course leader organizes a discussion with all
teachers in the course team to propose improvement suggestions. These suggestions are
then reviewed by the department head and approved by the Dean of the School.

2. Grading and Assessment
- Assessment Cycle: 1 academic year
- Evaluation Basis: Comprehensive analysis of students' final grades
- Improvement Measures: Based on the distribution of students' final grades, make
appropriate content adjustments and optimizations, and improve teaching methods.
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