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Improving machine for detection defects in pressed gurjun leaf plates using Artificial

intelligence
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Abstract

This research aims to develop an automated defect
detection system for pressed plates made from Ton-Tung
leaves in industrial production, addressing the limitations of
manual quality inspection, which often results in low accuracy
and time-consuming operations.

The proposed system

*HUseiusuTINna

integrates artificial intelligence and image processing with the
YOLOv8 model via the PyTorch library, combined with a 4K USB
camera and an RS232 relay control system to capture and
analyze defects in real time.Image data were collected and
labeled into four categories: Good, Hole, Crack, and
Contaminate for model training. The experiments involved
three training rounds with different numbers of epochs to
evaluate the accuracy and stability of the system. The results
indicate that the third round achieved the highest performance,
with an F1-Score of 0.90, Precision of 0.88, Recall of 0.90, and
mMAP@0.5 of 91%. The model correctly classified Crack at 96%,
Hole at 89%, and Contaminate at 87%. Although some
misclassifications occurred, the system demonstrated high
accuracy, speed, and operational stability in real production
environments. The novelty of this work lies in the hardware-
software co-design tailored for community-based production
environments at low cost, making it suitable for practical
deployment. This approach enhances inspection efficiency,
reduces defect rates, and supports environmentally friendly

manufacturing practices.

Keywords: Pressed Ton-Tung leaf plate, Defect detection,
Artificial intelligence, YOLOV8
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anYUINAI8T U Pooling Layer Lazdsnoluds Fully Connected
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3.2nﬂsﬂssufaawa°z’fay‘an'1w (Image Preprocessing)
UL oL uAIMAINTAT8veaT oY a Lazand gm
class imbalance lald inadAan1susvun 9v’ oy ann
(Data Augmentation) il
(1). Resize wnanmlATu 640x640 finlwa
(2). Normalize Afiniwalvioglugg 0-1
(3). Augmentation Lt N1y (Rotation +10°), Jsuaay
@719 (Brightness +15%), n13naun1w (Horizontal Flip)

Welilumanumusaanmwinaeuiisuld

3.3n13enluAa (Model Training)

T9'Tuina YOLOVBNn W oun15157ines v Usuld
WMuzaNiuensauis taun epochs 100, 200, way 300 Wiie
Wigueulszansain wanisidnaiduul GPU W1 PyTorch
Taeldans Ud:yolo task=detect mode=train model=yolov8n.pt

data=data.yaml epochs=300 imgsz=640 batch=16

34n1snadaunasusuldluinaluansauas

(Deployment on Hardware)
Tumafikunisiinaggniadslussuumuaugun g siing
Fousteru:
(1). 4K USB Camera d§umssngn iy
(2). RS232 Relay \ilomununsila-Tauvasiudauag
(3). Limit Switch @193 UASIAABUAILNUIIIUNBUNIS
NTIVEBUY

(4). GUI Interface uansansivaauazufintoyaatly PC

3.59UNBUNTNN9U (System Flowchart)

Yolov8

Training 80% —— O
Data .

Data source — Dataset —s Arerration lTrammg
Validation 20% ——  Our madel

I

Best.pt

JUN 5tumpumsaunluima YOLOVSN

Uit 5 wansdumeunsifaluna YOLOVS dmsunisamady
founwsos Iavi3uann Data source 57usadu Dataset nnifush
Data Augmentation tleifiuanavanvansvestioya udutsdeya
\0u Training 80% wag Validation 20% Jeyaingnldiu YOLOVS
Algorithm it e@313 Our model wazdufinlunai fuszansang

Taadulng Best.pt dmsulduais
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JUN 6 funuussuuRTIIdeudaunnsaausaanlunesis

JUT 6 LAAWILUUTZUUATIRARUTOUNNIBIYRIRUBANTUABIRY
U58NaUAIENABIATIRABUNS DULNAIA UL ALEILAL NG BN U
780 INTUNY LW auRBAUABNNILABS N SUlUSLASHUSENaNE

YOLOV8 wazlansnanisnsiageukuuksalnivuntige

3,66 UNT1TARIS WALYINA w25 (Hardware and

Software Specification)

(1). CPU: Intel Core i7-12700H

(2). GPU: NVIDIA RTX 3060 6GB

(3). RAM: 16GB DDR4

(4). OS: Windows 11 Pro 64-bit

(5). Framework: PyTorch 2.0, OpenCV 4.8, YOLOV8

4. uaaws (Results)

4.1 wan1sinuaznagaulana YOLOVSN

Cortusion Matrix Marmaized

vackground ) oo o

contaminate -
background

E‘Uﬁ 7 Confusion Matrix wuu Normalize ¥alaima YOLOV8N

iﬂ‘ﬁ 7 w@ng Confusion Matrix wuu Normalize ¥84lutaa YOLOV8N

il
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FUFUNIINTIVVUTIUNNITDIIUSAINLUABIRAS TaBualuIueUAe
e3¢ (True) wazumuwIRsRermlAaYUe (Predicted) Aluus
A¥YRULAAITATIAIUANNGNADS LYY AATA crack YiNNEYNABY 89%
Aa1a hole MuU18NADY 96% AR contaminate YIUBYNABDY
87% Wwae 9asl AI ud udun U background way hole
Foyaivinszyamailunadsfimnudvauiioldusuugduewen
gnnsinluna YOLOVSN siavaa 3 s0uUfisiuau Epochs iy

nwudrseud 3 WiuseanSnmgega Inelian F1-Score 0.90, Precision
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0.88, Recall 0.90 wag MAP@0.5 VAU 0.91 (AN5197 1) Faansd
ANANAATENTAMULU UEIMAEAIINAITALUNITATIINY
YoUNNTBIATULIY

15199 1 wan1sUseidiulama YOLOV8N

ﬂ%gqﬁ Precision Recall F1-Score mAP@0.5
1 0.85 0.91 0.79 0.85
2 0.88 0.91 0.88 0.90
3 0.90 0.88 0.90 0.91
4.2 ns3guifisunu Baseline
M15199 2 nan1sUSuisuiulinady
®/as A AUs) nanadese
ngI9EdaU waiuein (FPS) Fueu
mAP@0.5
ANTATIVEDU
FBLIIUAL
(Manual ~85% - 4.5 Ju
Inspection)
YOLOv5s mMAP@0.5 35 FPS -
= 88%
SSD- mMAP@0.5 40 FPS -
MobileNet = 84%
YOLOV8n (337 | mAP@0.5 a5 FPS -
o) =91%

HAGNSUAAYI1 YOLOVEN dannuusiudiganituazldinainsiaduau

A wanzauiunsidauwuuSealniluanenisngs

4.3 198 19NANTIATINIU

minate 0.6-,
contaminate 0.6

JUN 8 uanwwan1snsIdutounniasesarudanlunesia lasl
A1TLEAINTOU Bounding Box warA1 Confidence Score Udlaz
Aaa (Good, Hole, Crack, Contaminate) Lieguduaugniesas

AU
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4.4m3nszideRanann
91NMTATIZ Confusion Matrix Wu31
(1). False Positive g3 \Antiulupana Contaminate ua Hole
dosmniiuinlunestinnaneaiesesitioundoss
(2). False Negative wulupana Crack vunnidndioglndvou
9u Wesnnuasazvieuinliluaansiadulaiauysal
wuanaadaymlusuian
(1). U3uusmsdauaaileanuasagviounazin
2. dadoyatinfifimegstounnsemainvatsiu
(3). 1#launa YOLOVS-segmentation Liteusniiuiivounnsos

2819a%L98n
5. aiq‘lJNaLLaz"u”aLauaLLux (Conclusion & Future
Work)

nuATeilTeUsrasdifouttymiduaunnniselulivazies
Fannianuns Tasguyuduiuddddilunesieudsy i
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AsIvAeUAmN SRR anusuay viliAsdediinsuadiu
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Wonoulandil H33ulaNmunTsuUnTIIARUTBUN NI BIUUY
dnluifmedyauszhvg (A) laeldlana YOLOVEN sauiuimnailn
N15UT2UIANANTN NABY USB AUazi8en 4K LagssuuAIuAL
RS232 Relay WSouafinaind 1fiediun1muazasiasutaunnses
oun seauan (Crack), 50852 (Hole), way samﬁau (Contaminate)
wuuBealnyl deyanmgnifivuazdateifuiiotanfinlueg 3
50Uf8A" Epochs Tiuansnafiu

nan1snaaouNUIIseuT 3 Wiusansamgean Taedidn Fi-
Score 0.90, Precision 0.88, Recall 0.90 tag mAP@0.5 AU 91%
luinaaIu1saduunaAaia Crack §nei o 96%, Hole 89% uay
Contaminate 87% ugidsianuduauluunseana unszuulnesiud
AU UEIE 530157 wavtades wangdmniunisldauaidu
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(1. anuhresan wasazneunsanuiinetvililung

ATIIURANAA

(2). AuLAnANesERURI9ue AR False Positive

g4 lnslanizaata Contaminate

(3). AwaEnIsaluMsTENEsEUY (Scalability) nsadaly
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Wi
Jarduanuzdmivauideluounan
(1), USUUTIRUAINANENY 19U NTTAUES, Winauaziden,
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2). neaesld YOLOV8-segmentation tisleniufidounnsas
1 a
pg19azLun
(3). wssuuluyssynduu Edge Device 1 Raspberry Pi 5
wansldanuwuusuyuei
@). WaulisesTunisiinunansanenisuan (Multi-line

Deployment) agladodninsunsnens
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