&+ -

*

SI08 CIX|2 26 X 515 = 2 X|
- Journal of Digital Contents Society
ot Vol. 25, No. 10, pp. 3013-3019, Oct. 2024 M) Check for updates

AA|2 ) A4S 24 223t YOLOVS 24| B2l 71&S 280 S B2 AL 7
301G s 3

'sEistm AT EQofstn} sHE A

‘s stn AFE{Zstn 2o

Ssutstm HEEZstn =

Implementation of an Integrated Management System Using
Forklift-Type Autonomous Transport Robots and YOLOv8 Object

Detection Technology
Gwang-Min Yu' - Nam-Ho Kim®* - Gwang-Mi Choi®’

"Bachelor's Course, Department of Software, Honam University, Gwangju 62399, Korea
2Associate Professor, Department of Computer Engineering, Honam University, Gwangju 62399, Korea
3Assistant Professor, Department of Computer Engineering, Honam University, Gwangju 62399, Korea

o} Az FFel A o] /18] FiS Fol i A9 &S P71V Slake, eh=ulE] Tlo] 49 opFol B g
3} o] 2 A 3h= B3 B A0S A sk A} 3k YOLOVS 24 A ©H4] -8 AFg-3lo] A S Q14 &hal
A)&31H, Roboflow®] Z#| E vlo]H AlE Sh5ol] &8tk A7 A3, 1003] eh5e RS U 97%, Ald&
97%, mAP@0.5 0.95= > H =g Below, 2003 gr5e R A2 FUET198% = SO, Al &2 93%= 7HA3 it
gtz 2] gho] sh=gofe] Alefo = Q) HFH o2 1003 gh5et RS AE it A28 Tkinter 7]WF AREA} QIE] 0] 2~
2 A HE, EEF A% 23] & AT, FR Alx Tl A o] &4 ) 7ofE o= YdiEh

-

[Abstract]

This study aimed to reduce the labor burden and improve work efficiency in logistics and manufacturing plants by
implementing an automated transport robot and an integrated management system using Raspberry Pi 4 and Arduino. The system
employs the YOLOV8 object detection model to recognize objects and provide automatic loading functionality, utilizing the
Roboflow pallet dataset for training. Experimental results showed that the model trained 100 times achieved an average precision
of 97%, a recall of 97%, and mAP@0.5 of 0.95, indicating high accuracy. In contrast, the model trained 200 times had an
increased precision of 98% but a decreased recall of 93%. Considering the hardware limitations of Raspberry Pi, the model trained
100 times was selected. The system provides a user interface based on Tkinter, offering features such as loading commands and

item status inquiries, and is expected to contribute to the improvement of efficiency in logistics and manufacturing plants.
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“There is no English version available for the source from the Korea
Economic Research Institute.
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Fig. 1. Producible population prospect graph
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Fig. 3. AGV vs AMR logistics transport robot operation
method mapping by obstacle recognition
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Table 1. Forklift robot components

Component Description

Central control unit for processing and

Raspberry Pi 4 computaion task

Microcontroller used for sensor and motor

Arduino
control

Omni—directional wheels allowing movement

Mecanum Wheels |. . .
in any direction

Used for object detection and recognition with

Mini Camera YOLOVS

Moter Drivvers Control the motors for wheel movement

DC Motors Provide the necessary movent for the robot

Battery Pack Power supply for the entire system

Wiring and

Electrical components for connecting all parts
Connectors
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Table 2. Learning parameters
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Hyperparameter Value
Model YOLOv8
epochs 100 , 200
patience 30
batch 32
imgsz 416
# 3. YOLOV8 100 epochsZ 1t
Table 3. YOLOv8 100 epochs results
Class | Instances | Box(p) R mAP50 | mAP50-95
all 417 0.978 0.968 0.935 0.902
front 238 0.971 0.976 0.941 0.901
pallet 166 0.987 0.991 0.951 0.951
H 4. YOLOV8 200 epochsZ 1t
Table 4. YOLOv8 200 epochs results
Class | Instances | Box(p) R mAP50 | mAP50-95
all 417 0.983 0.928 0.959 0.903
front 238 0.967 0.929 0.963 0.874
pallet 166 0.987 0.934 0.981 0.940
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Forklift Load Location

Confirm

1. Forklift Load 2. Inventory Status 3. Move ltem
38 1. XAR A S
Fig. 11. Forklift loading screen

# Wareheuse Management - (] x

Inventory Status

Location ltem Date
Al Household ltems 2024-07-24
B3 Frozen Food 2024-07-22

1. Forklift Load 2. Inventory Status 3. Move ltem
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Fig. 12. ltem status inquiry
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