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Course Information

Course Title loT Systems Credits 3

Required/El
ective
Course Code 5565301 (For Underg Selective majors
raduate Cou
rses)
Department of Mobile Syst

Department or Major ) ) Language English
ems Engineering

Lecture Roo
Methods of Teaching o . 211,2,3/%4,5,6(2H 210)
Lecture(3) Experiments(0)
Trainging & Practice(0) P Cyber Lectu
erformance(0) Designing res
& Planning(0)

Time Allotment

Course Type offline

Cyber Lectures Preview

Lecturer
Assistant Prof Final Acade S
Name JaeYeon Park Rank , N
essor mic Degree
Department Department of Mobile Systems E Office
Lect & college ngineering
urer Office Phon
— e—mail jaeyeon.park@dankook.ac .kr
e Number

Field of Inter
est

Course Summary

This course focuses on the theories and practical aspects of designing and implementing |
oT (Internet of Things) systems. Students will learn the basic concepts of embedded syste
ms, hardware structures, interrupt handling, GPIO control, and various communication prot
ocols, while applying these concepts through hands—on practice. Additionally, students wi

Course Il gain foundational knowledge in mobile and embedded loT system development through R

Description aspberry Pi environment setup and programming. Through team projects, students will hav
e the opportunity to design and implement real-world I0T systems. The course aims to equi
p students with a balanced understanding of theoretical knowledge and practical experien
ce, focusing on the complete pipeline of data collection, processing, and utilization in mob
ile and embedded systems.

Description This course is closely connected to System Programming and Programming Fundamentals.
Related Courses — It builds upon system programming knowledge, such as interactions between hardware
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Course Goals

Projected Result
S

Percentage of th
e original langua
ge classes(%)

Cyber Lectures P

review

Syllabus

Times

Lecture Topic

Ch=cistn
and software in embedded systems, interrupt handling, memory mapping, and device contr
ol.
— Additionally, the programming and GPIO control of Raspberry Pi, as well as the use of th
e WiringPi library covered in this course, are strongly tied to the programming languages
(e.g., C, Python) introduced in Programming Fundamentals.

— Students will develop the ability to independently explore and acquire the necessary har

dware and software components while setting project goals and analyzing problems durin

g the loT system design and implementation process.

— By applying theoretical concepts, such as signal processing, GPIO control, and commun
ication protocols, in hands—on practice and projects, students will enhance their ability to

effectively utilize learned knowledge in real-world scenarios.

— Students will cultivate comprehensive thinking skills by integrating knowledge from variou
s domains, including embedded systems, communication, and programming, to design loT
systems and solve related problems.

— Students will acquire a foundational understanding of the components and principles of e
mbedded systems.

— They will develop practical skills to design and implement real 10T systems using various
sensors and modules.

— Through team projects, students will enhance their ability to share ideas, collaborate, an
d address challenges in integrating hardware and software.

100

Lecture Goals Lecture Methods Assignments

Overview of the cou
rse, evaluation crite
ria, and reference m

Introduction to the Course and
Embedded Systems

2 Basics of Circuit Theory

3 Microprocessor Architecture

4 Interrupt Handling and Exceptio
n Management

aterials FARI
Definition and chara
cteristics of embedd

ed systems

Signal frequency ra

nge

Operation principles 2z,
of resistors, capacit

ors, and inductors

Fundamental structu

re of microprocesso

rs

Architecture and op

eration of ARM proc = 22|,
essors

Processor modes a

nd register structure

s

Concept of interrupt | Z2],
s and ISR (Interrupt
Service Routine) im

https://webinfo.dankook.ac.kr/tiac/univ/lssn/lpdm/views/popup/findLecpinDtIForm.do

2/5



25.9.11. 2% 1:44

Times Lecture Topic

5 Device Control in Embedded Sy
stems

6 System Design and Optimization

2 Raspberry Pi Environment Setup
and Linux OS Installation

8 Midterm Exam

9 Introduction to GPIO, WiringPi S
etup and GPIO Control Practice

10 Understanding Serial Communic
ation Protocols

1 Understanding and Applying PW
M (Pulse Width Modulation)

12 Team Project Practice and Impl
ementation |

13 Team Project Practice and Impl
ementation I

ct

Lecture Goals

plementation
Exception handling
mechanisms in AR
M

GPIO pin mapping a
nd 1/0

Device control base
d on interrupts

Energy—efficient sys
tem design methodo
logies

Performance analys
is of real-time syste
ms

Installing and config
uring Ubuntu 22.04

Remote connection

setup (SSH, VNC, e
tc.)

Basics of GPIO and
its pin configuration
and functions
Installing and config
uring the WiringPi li
brary

GPIO control

Basics and charact
eristics of 12C, UAR
T, and SPI protocol
S

Setting up and usin
g communication pr
otocols

Reading sensor dat
a based on 12C and
SPI

Principles of PWM
PWM signal generat
ion

Sensor control usin
g PWM

Analyzing project re
quirements
Selecting hardware
components and so
fitware development
environment

Assembling hardwa
re circuits
Coding software mo
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Times Lecture Topic
14 Team Project Presentation
15 Final Exam

Methods of Grading

seauen Description
ce
1 Mid-tem Exam
2 Final-exam
3 Pop Quizzes
4 Assignments
5 Reports
6 Presentations & Discussions
7 Attendance
8
9 Others
All
Core of Value
S A TLR| =9
&l ol H 2 A 6l A
(Discovery) (Creative Iproblem—s
olving)
ER =5

(Discovery) (Challenging)

_ x| Al g
A A
1 =
(Knowledge conver

(Discovery)
gence)

B Al M All

(Dedication) (Universal value)

5 Al AMS 33

(Dedication) (Cooperation)

A SSA
(Dedication) (Sense of communit

ch=Cy
Lecture Goals

dules, integration te
sting, and problem—
solving

Project presentation
s and sharing result

Percentage

25%

30%

0%

0%

0%

25%

20%

0%

0%

100%
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20%

10%

10%

0%

0%

0%
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) Title Author
tion
Frank V
Refer ) . )
Embedded System Design: A Unified Hardw ahid an )
ence i Wiley
are/Software Introduction d Tony
Givargis
Memo
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