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« We are SOLLUNA.

We have First Workshop(26 May 2025).
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LEADER

-

Kijun Lee

MEMBER

Sanghyun Ahn

MEMBER

Wonjae Lee

MEMBER

i

Youngjin Kim

Development System Setup
*  Programming
« System Design
» Scenario Development

«  Communication

3D Design
Wire Management

Hardware Assemble

3D Assembly
Hardware Assemble

Testing

Circuit Design
Wire Management

Consultation
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‘ 3. Subject Description

« Autonomous Driving : A Key Element of the Fourth Industrial Revolution.

« Key functions include.
» Recognizing lane markings.
« Detecting stop lines.
 Interpreting traffic signals.
» Obstacle Detection.

Line Detection Stop Line Detection Traffic Signal Detection Obstacle Detection
https://www.youtube.com/watch?v=yvfl4p6Wyvk https://Irl.kr/eildG
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Camera

« Steering wheel control for lane keeping.

« Traffic signs recognition.

« Luminance difference detection (Left turn).

LIDAR

i - : Line Detecti
« Steering control based on object detection. N —Etection

PID
« PID-based steering control.
« Comparison Between PID and Non-PID Steering Control.

Object Recognition
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‘ 4. Definition of The Problems

LIDAR
& \V

Camera

Hardware

Problems

e Software N
(Programming)
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‘ 5. How It Was Solved

Hardware - Position Software - Programming
« Camrea position adjusted « Studying Python.
higher. « Leaning to programming N /

A4

) with sensors. )
Sensors - Integration _ Time & Place
« Have developed delay issue.

« Using Linux OS. + Difficulty in color
» Easier line detection . l recognition due to orange
' * Using ROS. L
« Helpful for sensor lighting.
*  Want to use LiDAR 1 operation.

: * We can't use the venue.
: « Improved motor operation.
» Easy programming 1

development.

. * A video will be used
« Convenient sensor

instead.
handling. nstea
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‘ 6. Digital Twin & 3D CAD

Before After

3 )
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V.R -

SDEXPERIENCE 3DEXPERIENCE
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6. Digital Twin & 3D CAD

Before




‘ 7. System Design

SAMSUNG 4 :
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Development System Setup

Develop Environment

\_ Driving

Autonomous Driving

T

Servo Motor Control

T

Camera & LIiDAR Control

T

Python

T

VSC(Visual Studio Code)

T

ROS

T

Linux OS(Ubuntu 20.04)
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7. System Design

Development System Setup

Develop Environment

Autonomous Driving
4
Servo Motor control
1
Camera Control
1
Python
1
VSC(Visual Studio Code)
1
Linux OS(Raspbian12)

SAMSUNG
BE0 —>F

%, B3 A2 V3o

\_ Driving Y,
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Line Detection

Traffic signs

LiDAR Detection

RED Light & Green Light




B D ®

UCZELNIA
Politechnika BADAWCZA
Sla_ska NICJATYWA DOSKONALDSCI

8. Scenario_Mission2

PID Control Following Driving

» P K e(1)
+ i
—Setpoint Error - | K, J- e(t)dr Output—»
0
s D K, de(t)

dt

.prev_error
rror) + | JKi¥ .integral) + { .Kd*derivative
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‘ 8. Scenario Mission3 rolgscniia. BREAWCEN

Driving between Traffic cones
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‘ 9. Programming & Algorithm Pofecnia BATAMCEA

rqt_graph of ROS Flow Chart

Mission 1 rqt

@ fusb_cam/image_raw/compressed
 midariode > foan

Ho

Mission 2 rqt —

Detect
Traffic Signs?

Mission 3 rqt

| mpiidarNode lscany, ” pidar [scan_objects '
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10. Coding

Packages Line Detection

2 import Picamera2

"t PiGPIOFactory
(x=20 v=204) ~ R4

animation

¥=7hA v=120) ~
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Traffic Signs Recognition Objects Detection
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PID Control

M”:““_”+@ﬂ”+hj¥umr+@fﬁ)
0

self.pid = PID(Kp=0.4, Ki=0.0000801, Kd=6.87)

Left Center

19764TA0REREEE5

40 - 40

20 A 204
0_ \,—~ | |
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T T T T T T T T T T T
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Period
Month/Week)

Content

2025

3/2

3/3

3/4

3/5

4/1

4/2

4/3

4/4

5/1

5/2

5/3 | 5/4 | 5/5 | 6/1 | 6/2 | Remarks

Capstone Design OT

Topic Selection

System Design &
Component Selection

SOLLUNA

Studying parts(Datashest) &
Programming

3D Design & Modification

SOLLUNA

Configuration &
Programming

PPT production &

Presentation preparation

Final presentation &
Presentation of works

Kijun

SOLLUNA

Preparing for the
competition

SOLLUNA

Patents & Report writing

SOLLUNA
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‘ 11. Prototyping Schedule

Weeks 2025
Works

3D Modification

Line Detection

Steering Upgrade
LIDAR Detection

Traffic Signs
Turn Left
PID Control

Following Driving

Traffic Cones

Preparing PPT

&

>

S
v
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‘ 12. Prototype Videos A T

LiDAR Detection Traffic Signs Recognition
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PID Control
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‘ 12. Prototype Videos rolgecina BADAWEZA

Follow Driving Driving between Traffic cones
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LEADER

Pawel Wawrow

MEMBER

| AN
Grzegorz Zajac

MEMBER

Pawei Pu kocz

MEMBER

Oskar Kowalski

MEMBER

Jakub Mazur

*  Programming
« Soldering
« Communications

with Korean's

Track design
Decoration design

Data Collection

Presentations
Data Collection

Decoration design

« Programming
« Data Collection

 Presentation

» Track design
» Decoration design

* Presentation
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e Construction of a miniature
vehicle simulating an
autonomous car.

« Development of a miniature test
track for vehicle control validation.

« Implementation of Python scripts
for training neural networks for
control and object detection.

« Collection of a training dataset.

« Successful training of a DNN for
vehicle control and traffic sign
recognition. Execution of
verification tests and evaluation

of results.
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Road Following STOP TURN LEFT Test Track
sign detection sign detection
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4. Encountered problems

B) Bumps on the
road

A) Too high
voltage
on the

motor controller

C) Changing
robot's work
enviroment

Problems

F) Time of
printing 3D
buildings

D) Working on
the different
track

E) Payment and
delivery delay of
the track
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B) Ironing the

track

A) We had to use
voltage convetner
from 12V to 5V to

reduce motor speed

C) Teaching our
robot needed
hundred of

photos

/

Solutions

\

F) Printing on few D) We had to

printers tgt the F) Less time to test build own new
same time robot so we had to trac!< with
focus and work more keeping old

harder dimensions
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6. System Design
12V DC/DC BV
CONVERTER
JETSON MODULE
MOTOR DRIVER > MOTORS
12C "

JETSON
BASEBOARD

hJ

CAMERA MODULE

F Y

I
[
I
I
|
I
I
I
DISPLAY MODULE ¢—F—— [
I
|
|
I
I
I
[
I




UCZELNIA

7. Model of the Track Polfeciia SADAWEZA

it ) S

‘.“--)"»'

B Lot LA e
Silesiam Unitversicoty
of Technologsewy

[ o = 3 ::10
ALITONOINMMIoOouUss IWViIinNg s\
deep learmiing e

AN R 1 0
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‘ 8. Models & Algorithm

f — — — — — — — — — — — — \ Iy,

CAPTURE
STOP sign model \ CAMERA FRAME

Pretrained MobilenetV2 model |

Road Fl]“l]'l"l"iﬂg Madel Collected over 1500 phﬂtﬂﬁ | frameCount % 4 ==0
Pretrained RESNET model Trained using PyTorch |

Albumentations | No
frameCount % 6 ==0

Collected over 3000 photos

LEFT TURN sign model | Y
%TEERING MODEL] [

LEFT TURN SIGN
DET. MODEL

Trained using PyTorch |
Pretrained MobilenetV2 model
Optimized using TensorRT |
Collected over 1000 photos |

ROBOT STOP
WAIT 5s

Trained using PyTorch /
\ Albumentations

ROBOT TURN
~ f [ ROBOT STEER ] [ LEFT

Y

—

A 4
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Road line detection

Signs detection

speed !

steering

speed gain

steering gain

steering kd

steering bias

X

X

0.28 stop th
264692

-0.39

-0.06

0.28

018

0.50

0.03

120

100

0.01

®

Y speed steering
speed gain
steering gain
steering kd
steering bias
X

X

072 0.28 conth

264692

-0.18

-0.02

0.28

018

0.50

0.03

120

100

0.01
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‘ 10. Prototype Video
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‘ 10. Prototype Video

ANNIVERSARY
Silesian University
of Technology

PBL #10

Autonomous driving using
deep learming
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