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ABSTRACT

This research aims to (1) study the application of artificial intelligence cameras in defect detection during
the stamping process, and (2) propose guidelines for the application of Al cameras in defect detection in the
stamping process by using Hardware: Vidi deep learning (Cognex) and Software: 1) Keyence, 2) JM viste, 3) CCS
SP.vision, 4) FOFA for model control, with experiments designed based on the Design of Experiments (DOE) concept.

The research findings revealed that (1) applying Al cameras for defect detection in the stamping process,
particularly using Keyence Al cameras together with Neurocle software, significantly improved the accuracy and
consistency of detecting defects such as dents and scratches on workpieces compared to human inspection. This
resulted in a higher defect detection rate and effectively reduced loss due to defective products. (2) Regarding the
proposed guidelines for maximizing the effectiveness of Al cameras in real-world applications, based on experimental
results and data analysis, the researchers suggest establishing standardized installation methods by positioning and
angling the cameras appropriately according to the nature of the work. Controlling the illumination intensity in the
inspection area to maintain a constant level is crucial to allow the image processing software to perform optimally.



matsryinmMssgiundauineuing wealuladasaumalarananviiy A 1 w.e. 2568

The 1st National Conference on Academic Resource, Information Technology and Multidisciplinary 2025

Systematic training for staff on how to use the Keyence software should be provided to enable proper configuration
and parameter adjustment, minimizing human errors. Additionally, using high-end GPUs compatible with Keyence
software specifications, such as NVIDIA RTX 4080/4090, is recommended to enhance learning and image processing
speed and accuracy. Periodic inspection and updating of the Al model are necessary when defect patterns change
to ensure sustained high accuracy. Furthermore, system maintenance including checking the readiness of Al cameras
and the surrounding environment, such as cleaning lenses and controlling dust and lighting, is essential to prevent

interference with defect detection during actual production processes.
KEYWORDS: Artificial Intelligence Camera, Defect Detection, Stamping Process
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anaJLLazﬁ’leﬂqam@?dﬂﬁaa ASINAN4, LR8N 45°, AU
ANEAIN 500 Lux, 1000 Lux, 1500 Lux
danesyiu Al Vidi Deep Learning (Cognex), Neurocle (Keyence)
UszlANgaunnsas souTnUay, s, aRaiou

3. izqwaﬁwéﬁﬁaamﬁﬂ (Response Variables)
3.1 Accuracy (%) ¥99n15ATIIIUTDUNNTD
3.2 fin False Positive / False Negative
3.3 anfilduszananasnonin (Processing Time)

343



MsUsERAvINTIEAurIRfUInguins nalulaBasaumnauaganavinn AT 1 n.a. 2568

The 1st National Conference on Academic Resource, Information Technology and Multidisciplinary 2025

4. aanuun1snnaaag (DOE Design)
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Supplier Keyence JM viste CCs SP.vision FOFA
DEMO No No Yes Yes No
support
Base on Controller PC/IPC PC/IPC PC/IPC PC/IPC
Windows 10 Available for
64- X64 Windows 10
bit,Windows (64 bit) and
11 64- later
bit,LinuxUbun
tu 18.04
amdé6d
Software Neurocle In-sight VIDI Merlic Developer customize
GPU - NVIDIA RTX NVIDIA RTX NVIDIA -
4080, 3060
NVIDIA RTX
4090
Al subset Deep learning  Deep learning Deep learning Developer customize
Algorithms Anomoly Heat map Linear Semetic/anomol  Developer customize
decision pixel regression y
decision
Train time User Al match Al match User dicision Developer customize
(minute) dicision
Re-Train time  5- 10 5-10 5-10 5-10 Developer customize
Back-end - - C++, Java, - -
Python
User skill tool box tool box tool box tool box Hard coding
Testing result  Pass Pass Pass Pass -
Service On site Online On site On site -
support
Price (Baht), - 1,800,000 3,200,000 3,200,000 800,000
Estimated
Credit term 120 180 180 -50% PO 14 180
days
-50% delivery
30 days
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1. fwadad Tadunmnin (Quality Indicators) Idu % Yield §hsmsiiaveads (Defect Rate) $1ua Rework
e Scrap rate

2. \ivdayanaunsuuus (Before Implementation) oA sausandeyasuaanInaInnszuumMsnaniiy way
Tdoyatoundietration 3-6 ou Wiomnanndedie

3. fiflunsivasuuasideusuuss T fadsszuu A

4. iudeyandsnsusuuss (After Implementation)

5. nudeyanardsnlutiuianfieafiundiiiuns (3-6 wew)

6. Wisuisurareu-uds Inglnszinnuunnsavesiddin munmiade Sevarnisiudsuulas uazvnaey
uditd AN

7. agUnanisUsudiu % Yield Aou-vds warasuiimsuiuusuisdudoanas uardsudiuieglunusifveniu
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AuUsNATIHRY FINTATVEDY 19819032958 NAUIINMIBANTY
AUUY YU Fe8lnvIu seelUoud 100% Lifisesyu seelintu uay
seulUaud
RIVERK 508TnTU S08TnTIU seelou  mIIRARULULEN 20%  Lifiseeleviukavsesileu
a d
NIATIVADUAMNNTY M3IANeTANIe SeEYU S88TR  100% ATIAINUTBUNNTDIATY
gaving ¥ seeiloud 100%
NANTIY
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wa 1AM siaenld Al Keyence lagingin % Yeild szeetial 6 thou

xi Mar Aprl May Jun Jul Aug
HVM yields (AOP Target ) 89.60% 89.60% 89.60% 89.60% 89.60% 89.60%
LVM yields (AOP Target ) 86.70% 86.70% 86.70% 86.70% 86.70% 86.70%
Total Yields (AOP Target ) 89.30% 89.30% 89.30% 89.30% 89.30% 89.30%

ATl 6 wansran1sdenldsruu Al ves Keyence tnefiansandesaznandniild (Yield) lutnsszeziia 6
ey susiFouiiunpudufoudamnay wuin A¥esa Yield Yo9nszUIMNARSEFU HVYM (High Volume Manufacturing)
fiAnnafifl 89.60% maeatha 6 ey Teazvieuiannuariavelunmsaunuaan mauisang AOP (Annual Operating
Plan) Aithuualy dwsunszuiun1sudnsedu LVM (Low Volume Manufacturing) A13asa Yield ag'ﬁ 86.70% 8819ATi
Tunniftou uazen¥osay Yield Inasau (Total Yields) wasviinszuiunisesd 89.30% duieinoglusziuiuasasiinaontas
STUZLIA 6 o
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AN 7
HANITUATILIUsEaNGNINTENINMITIY Al Fusiywelunsujuae

Lot | Input n3739lAY Al (AOI) nalasuywd (Human)
Good Dent Scratch | Discolor Good Dent Scratch Discolor
(n/%) (n/%) (n/%) (/%) (/%) (n/%) (/%) (n/%)

SLIn 300 279/ 21/ 0/ 0/0.0% 297/ 0/0.0% 3/ 0/0.0%
93.0% 7.0% 0.0% 99.0% 1.0%

SLI2 300 264/ 36/ 0/ 0/0.0% 290 / 9/3.0% 1/ 0/ 0.0%
88.0% 12.0% 0.0% 96.7% 0.3%

SLI3 300 266 / 34/ 0/ 0/0.0% 273/ 27/ 0/ 0/ 0.0%
88.7% 11.3% 0.0% 91.0% 9.0% 0.0%

MNINT 7 wansuautunularSesazveannsadeulnesruY Al (AO) uazayud luustazden wuth Tuden
SLIT 33UU Al ASTaNUBLTUR 279 Fu Anulu 93.0% wagaTIIWY Dent 21 T w30 7.0% Vnuziiuyudnsianuuaud 297
%1 (99.0%) uay Dent 0 T (0.0%) Insuyudariany Scratch 3 %u (1.0%) Tuden SLI2 35UU Al PIIINUTLILT 264 Tu
(88.0%) uaz Dent 36 Tu (12. 0%) muuwamaawu*numum 290 Gy (96.79) Dent 9 P (3.09%) uaw Scratch 1 3 (0. 3%)
Tudon SLI3 syuu A mmwwumum 266 %u (88.7%) way Dent 34 %u (11.3%) mmmuuwmwwwumum 273 %y
(91.0%) uaw Dent 27 % (9.0%) laifin1sns2amy Scratch waz Discolor Mnszuy Al luynden vnuiiuywdnsiany Scratch
déntesluden SLIL uay SLI2

AO| detect dent
{ 0il)

AN 2 UARSFIDENITUIIU

Good
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Dent

Scratch

Discolor

AN 3 LEAINAFIDEN9TUIY

f151991 8
HAMSIATIEVUSEANENIN

FuusiiAnw FuazdYn HadWSTL
AN ansegyuuazseedavIulagldsruunTiaduiuy - dasdeunniesanadnde 1.8%
Sealny
HANER - anauasiuuiasn 4-6 Falws wide  Ussudanailéinniuuazan Downtime
1.5 dalus \edoadns

- aAnaMYAAIRsIINNsAaTAveaDN
nlusfi 60% 910 15 d9lae wide 6 Falay/
Wwiou
Alddng anuyugUnsalfindiaes Usendaailddng 146,000 uUn/am

9NANT7 8 wudiiuamAIw sruuaTnduuuiFsalnidigliaunsaniaasunazanigmisesyuuas
sovdntulfernsdiussanBnm dealisnsdounniosanaanefios 1.8% dsioiroglussiuiiiiuetefitedny

Funandn Maaanailumsuasiuusiaesnnidy 4-6 Falus wleifies 1.5 $2lus daeliinssurunisudniiiu
nsannavgaLAiesInsiatavesmasnsalui@ann 15 4alus wdeifies 6 Falusseidiou Anfunsan Downtime 16
60% FedmaliaTosinsanunsovnuldveiesuasivssavinmuniy
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AuAlddIne Msvulanssuum i saandunuaunsaiiindnesla lneusendasuussanalata 146,000
v ey Fediedumsansunuiitaauianlugusssy

f15199 9
HANITNAFOUAIIULANA N TENINABUYULALAAINITIY Al

faudsiidnen NUazIdun t p-value
AN nsTaUNNTDY (%) 39.44 0.000%
NaNde (1aulasuuu) PaUasuudnasy (uil.) 14.07 0.000*
HAKER (L'meqﬂm?aﬂ) L'Jamqmm?faa (v3l./\pie ) 30.2 0.000*
Aldae Aldeiindiaes (uun/yn) 42.99 0.000*

9INANT19T 9 HAMIVAABUANLUANANTEINsRB LAY AINSTHSEUU Al aoaBA ttest wudiduamnm 8091
JounnsosanatetwditedAymeada (p-value < 0.001) Tnefian t iy 39.44 wansliliiuinszuu Al Hrvandeianain
Tunszurumandaldognadiusednsam dunandn (auwvatuuy) nanfildlunisulasuuusiaesanatesiafivod iy
(t = 14.07, p < 0.001) axvioufamnumiaialunsiwiounszurumsudamdsld Al dunandn (Da1vgaLATes) AR
\3edanamEnetalau (t = 30.20, p < 0.001) Fauandlifiuin Al fdwdislunisantgmnisindavesssuuuaziiiuaing
AeLosveanisnan fuailddng Arlddnesugunnifindlaesanasegisiifudifey (t = 42.99, p < 0.001) wanslifiud
fnennaes Al lumstisansununisrisliegnalugusssu

GEL

1. wamsfnyinisussgndlindestiygvssduglumsnsatudeunwsodunsruiunisiitugy wuih madenld
n&o3 Al U84 Keyence Saufuganiua Neurocle taeliimansaadusiuiuuiunu iwu sesyu (Dent) uaz sosdndiu
(Scratch) finrusiuguazaihiauouinmitnisnssaeudenyydesaidediey Taefsnmmansanuimiiigadu dowa
Tannsnanaugapdsainvesids (Defect) Ifogsiszansnm uanfuamnindedelunszuiumsudn wenaini an
Foyan13andunuase nudman1susuldszuu Al Camera Asnanatielit A1 Yield veensyuiunsnanlugeszegiian
6 \Wouimasiinuitmng AOP léuA 89.60% dwsungumananu3anaann (HYM) 86.70% dmungunisuasUinaies
(LVM) ua 89.30% d¥unasaunInsusiovnn 1l n1soanuuunsvanes (DOE) Ssiflsitudn dadedunnuaziBonves
n&o Muvtimsings wavanuasluiuiinreaeu Wuleduddaiifsvdnadennuudugweimsasaduteunnses Tng
wanaszinaaiAnuidousuammfiwesvestafomailivanzan sruvaraunsansefudeunndedifutugigs
ndrAnnaiasgIuiisinun wenannd manaaeunslinuaiedae Software Keyence (Neurocle) siusiuléin szuu
ansaBeuiiarandiguuuuteunnseslivainuaisyssnn 1 Train Time agluinaelui g aumuUKUNITHAR Waraunsa
14 GPU awssauzge 19U NVIDIA RTX 4080 %30 RTX 4090 Lileatiuayunisussananadeyanmauialugfldednsoios
Hglinmsanaduildegnusiuguazainsaviuusisumaiianduliig aeulandnisldiuaiduaniwnisuaniiiaing
Fudouuavildsundasagiane uazn1sUszifiunaniaAsegaans 99Nn15an Downtime wazn1sanvaads wui1 s
Uszgndld Al @ansnan Downtime asld 40% Aaiuiaan 27.1 42lus uasUseudadunuld 1,837,181 v viiedssan
51,033 oaaiansy Snisanansnuuuss Yield Ififindu 1.5% anvoudeld 112,888 Ju adnidugyadiiusedald
3,187,947 un

WislausuuzuuImImMsUszgndlindestiyanussiviisnanliissaniamgsgalunslinuaie

2. TalauauurINIIMsUssgnalinde sy useivgainad 1niussansanasantunisldanuase annanis
neaparnTiATIzideya MideiausuuImemsussynalindeslayaiussAvglnisednsnmgegalunsldauass g
mstnunNIAIsIRAnGenga sl uMas NNz auRUSn sz muguanudusaduiufinssaeuliia A
dielgenduasuszanananmlifiuysyansnm msdalidnsinousundnanulnd 193514 Software Keyence aghadu
syuv ieliannsndsiuarusumniwesifesnunnyay anaufianaiaiiinaninged Snitinisdentd GPU fuge
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