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Abstract In the past, making a right turn at intersections relied entirely on the driver's judgment. The
Act on the Passage of Intersections was revised in 2023 to require drivers to yield or pause when there
are pedestrians crossing or about to cross the crosswalk. Despite the revision, many drivers are unaware
of the new law and continue to make right turns as before. Moreover, some drivers have a complacent
attitude, thinking "nothing will happen anyway" when they follow the old method. Even drivers who
know the correct way to pass often make sudden stops due to pedestrians being in blind spots. This
creates dangerous situations for pedestrians. This paper proposes a system that warns drivers about
pedestrians' presence using the YOLOv8x model. The system is activated based on the presence of
pedestrians, creating a light induction effect that helps drivers naturally recognize pedestrians,

preventing accidents.
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2.1 YOLOv8x
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2.2 OpenCV
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2.4 Arduino
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sh, AARE Ao} 8ol ] ARGEE QE 4A BT
o] ZgEoeltt. E3] Arduino UNOE= AH|-g A}
EFEA HEHC-00S &85t 74 B4 Bl A=
Aol 9 dlolg HdolA =2 F847 HF8S AF
sttt A B4l WAlS ARl 7l HFE 7 o]
HE AAZto R FaHkE 4= glow, o]F Fof E3I%t
oA ARl Aojet tlolE A7t 7hssitt
0|9} T2 B/ gEol ARt Alo] E A-53} A|AHI|
A F83 98 FTHB-10]

3. YOLOvBxE &&st 2Alxt BX| 1+

3.1 49 HiE

IAZ TS et 24, 9, XUo] Exd
E4st A%ol7] gid w2 AT} HE AT £
7} @4Ao]t}. Faster R-CNN, Mask R-CNN¥} Z+&
Dl =2 HYwE AFSHAT, dalggo] wol AA|
7+ FRlo= AjslR] ¢kl SSDEF 2L mdle &n7)
229 g2 st AiE o w2 thdo] 2%t
t}. olo] ®He YOLOv8x Rdl Z-2 79 thafst A
o] nd F AAZE Aot o] Fio] 7 Hol



YOLOV8xE &8%t 231 Al HAlA} Al o A 119

W A ®do|t} YOLOv8xE @Y mA L2E 74l
o= B®H 60 FPS oo wlE gx]7} 753, AA|7E
3aL Al&glo] 875 BRI WALR oAM= K
Aop 2 A2 AAE =& HYLE w2 A g7} 7t
Sotths Axo] k. & AtoAE ol=dt 5E =
o] B7tsf s KA AXstArH11-151.

.,

3.1.1 YOLOv8x 2 st by
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[Fig. 1] Dataset Preprocessing Process

{Table 1> Source Label Files in XML Format

Name class Xmin Ymin Xmax Ymax
vehicle 0 1 776 518 1148
license plate 1 442 900 492 974
vehicle 0 3618 838 3840 1162

{(Table 2) Source File Preprocessing Steps

code Explanation
bndbox = obj.find(bndbox )

Xmin, ymin, xmax, ymax =
int(bndbox.find(...).text)

x_center = (xmin + xmax) / 2 / | The center of the bounding box
img_width (x_center, y_center) is calculated
y_center = (ymin + ymax) / 2 / | as the midpoint between the

Extract Bounding Box data.

Extract xmin, ymin, xmax, ymax
coordinates.

img_height respective xmin and xmax, ymin
width = (xmax - xmin) / and ymax.

img_width The values are then normalized

height = (ymax - ymin) / by dividing them by the image

img_height width and height.

f.write(f'{class_id} {x_center}

{y_center} {width} {heighth\n") Save in YOLO format.
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(Table 3) Format Files After Preprocessing

class x_center y_center width height
0 0.067578 0.44537 0.134635 0.172222
1 0.121615 0.433796 0.013021 0.034259
0 0.971094 0.462963 0.057813 0.15

Ymax + Ymin

2 - image_height

Tmax + Tmin

2 - image width’ Yoenter =

Teenter =

Lin Ymax — Ymin

. _ Zmax
width = image_height

image_width’ height =

[Modify. 1] An Equation for Normalization

AAE7F 429 [Fig. 1191 9+ P-Label file 22
7% (Table 39 22 Fe= YeR}A =t oJojA
[Modify. 119] F410& oln|x] 7] JHE A A
e ARk ZHst 1L Bounding Box HEE
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width, heightl® 2 H3}sto] mdlo] 8<% 78S =0]
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(Table 4) YOLOv8x Training Code Details

code Explanation

model.train() Set model to training mode.

for epoch in range(100): Iterate over epochs.

for i, (images, targets) in

enumerate(dataloader): Process data in batches.

outputs = model(images)

_ . Forward pass and loss calculation.
loss = outputs['loss']

Backpropagation and parameter
update.

loss.backward()
optimizer.step()

Print training progress every 10

if i % 10 == 0: print(...) steps

Eg:é(f EE)OCh fepoch+1}/100 Print epoch loss.

Print training completion

print("Model training completed") message
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[Fig. 4] YOLOv8x-Based Human Detection Results
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(Table 5) Arduino Pedestrian Warning Code

code Explanation

This widget provides a descriptive
label to inform the user about the
purpose of the dropdown list.

Add QLabel to layout.
Create QComboBox.

self.port_label = Qlabel("Select
Serial Port:")

layout.addWidget(self.port_label)

self.comboBox = QComboBox()

self.detect_serial_ports() Call detect_serial_ports.

layout.addWidget(self.comboBox) | Add QComboBox to layout.

This range covers the maximum
number of COM ports a system
might have.

ports = [COM%s' % (i + 1) for i in
range(255)]

If the port is valid, it is added to
port_list

for port in ports: try: ...
port_list.append(port)

This step ensures users can
self.comboBox.addItems(port_list) | select a valid serial port from the
dropdown menu.

Arduino® Serial& 53] YOLOv8x%} Hlo[EE
IHto ™ Python®] Pyserial tolEdEE &8s
BEt. (Table 5)2 ArduinoE YOLOv8x¥} &3}
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diolt}. Arduino®] 0~255 XE F dE 71535 XE
=& Aotal, 1% Serial B4 s17] Yol A2 =
Q= XEE Adsit 3 XE oF 8bit¥ £& 750,
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