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Basic Mobile Experiment 2 is a hands—on course designed to develop foundational skills i

n embedded systems and mobile applications using Arduino and various sensors and com
munication modules. The course begins with theoretical components, including circuit theo
ry, microprocessor architecture, interrupt handling, and GPIO-based control. These funda

mentals are then applied in practical sessions involving Arduino programming, sensor inte
gration, ECG (Electrocardiogram) signal measurement, and mobile app development. Throu
gh project-based learning, students gain practical experience in developing integrated har
dware—software systems, with a focus on real-world healthcare applications.

[Self-Directed Learning]
Students are expected to actively plan and explore each stage of the experiment, from prep
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aration and equipment setup to identifying and solving problems during implementation. The
y will independently research and apply the necessary tools and techniques throughout th
e course.

[Cooperation and Teamw ork]

Through team—-based projects, students will gain experience in task distribution, mutual fee
dback, collaborative debugging, and integrating system components as a team. Effective ¢
ommunication and collective problem—solving are emphasized.

[Creative Problem-Solving]

Students will encounter and resolve challenges such as sensor data inconsistencies, co
mmunication errors, and real-time app integration. They will design innovative solutions tha
t consider both user experience and system performance.

Upon successful completion of this course, students will be able to
— Understand and explain core theoretical concepts in embedded systems
— Build and operate sensor-based hardware using Arduino UNO
. — Apply digital communication protocols such as UART, 12C, SPI, and Bluetooth

Projected Result ) ) ) . o . ) , ,
— Acquire and visualize real-time ECG biosignals, and integrate them into a mobile applicat
ion
— Design, develop, and present integrated hardware—software systems
— Demonstrate improved skills in problem—solving, collaboration, and self-directed learning

through labs and projects

S

Percentage of th
e original langua
ge classes(%)

Cyber Lectures P
review

Syllabus

Times Lecture Topic Lecture Goals Lecture Methods Assignments

- Overview of the ¢
ourse and safety gu
idelines

Course Orientation & Lab Introd — Team formation an

uction d equipment setup
— Introduction to Ard
uino UNO and sens
or kits

— Understand signal
s in frequency dom
. L ain
2 Basic Circuit Theory Zo,
— Learn the roles of
resistors, capacitor

s, and inductors

— Learn the structur
e of microprocessor
S
3 Microprocessor Architecture - UnQerstand ARM e,
architecture and op
erating modes
— Registers and pro

cessor modes
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Times

10

11

12

13

14

Lecture Topic

Interrupt Handling & Exception
Management

Device Control in Embedded Sy
stems

Introduction to Arduino UNO & P
rogramming Basics

Sensor & Communication Practi
ce (UART, I2C, SPI)

Midterm Exam

Introduction to Biosignals & EC
G

ECG Sensor + Arduino Interface

Bluetooth Communication

ECG App Development |

ECG App Development Il

Final Project Development

ct

Lecture Goals

— Understand interru
pts and how to writ
e ISRs
—Learn ARM excep
tion handling mecha
nisms

— Understand GPIO
and memory—-mappe
dl1/0

— Device control usi
ng interrupts

— Overview of Ardui
no UNO hardware a
nd pin map

- Digital/Analog I/ O
and serial communi
cation

— Basic sketch stru
cture

— Connect sensors
to Arduino and read
data

— Learn UART, 12C,
and SPI communica
tion protocols

— Understand chara
cteristics of biosign
als
—Learn ECG struct
ure and signal filteri
ng

—Interface ECG sen
sor with Arduino

- Visualize ECG sig
nal

— Wireless transmis
sion of ECG data vi
a Bluetooth module

— Design Android a
pp Ul

—Plan ECG data re
ception

— Implement real-tim
e ECG data visualiz
ation

— Integrate hardwar
e and software syst
ems

— Debugging and pr
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esentation preparati
on

Project demo and pr

15 Final Exam :
esentation
Methods of Grading
sequen o ,
ce Description Percentage Details
1 Mid—tem Exam 30%
2 Final-exam 35%
3 Pop Quizzes 0%
4 Assignments 20%
5 Reports 0%
6 Presentations & Discussions 0%
7 Attendance 15%
8 0%
9 Others 0%
All 100%
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Textbook(s) & References
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. Title Author Publisher
tion
Requi Frank V
red T Embedded System Design: A Unified Hardw ahid an Wil
ile
extbo are/Software Introduction d Tony v
ok Givargis
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