HEEE YUMEIL
eartlcle

- The Journal of the Convergence on Culture Technology (JCCT)
JCCT

The Journal of the Convergence VOI'S NO' 1
on Culture Technology

ISSN : 2384-0358 Print) 2384-0366(Online)

I
a

LHALE I8 BIHAIAE ZH 20 tled 2F Bl

To cite this article : 2190l 59 (2022) A==t BE 22l

ZAE 9UTH B HAIAE] T2t T Al
Convergence on Culture Technology (JCCT), 8:1, 409-415

oC

D& H|W , The Journal of the

@ earticle®|| A |35t

rir

o
rin
Rl
).}
o
10
)

221007 A2,

ShemRUS 24 A2

-

@ earticle0f| A A 25H= 2E

S, BIE, 7IEF A 20| 2lttel=
ASLICE

www earticle.net

Download by : 203.252 XXX .XX6

Accessed : Thursday, June 19, 2025 10:41 PM


https://www.earticle.net

[Provider:earticle] Download by IP 203.252.XXX.XX6 at Thursday, June 19, 2025 10:41 PM

The Journal of the Convergence on Culture Technology (JCCT)
Vol, 8, No. 1, pp.409—415, January 31, 2022, pISSN 2384—-0358, elSSN 2384—0366

http://dx.doi.org/10.17703/JCCT.2022.8.1.409
JCCT 2022-1-47

A BE FAANE 99
Bl A 228 kst v alely e u

Development of vision system for quality inspection of automotive
parts and comparison of machine learning models
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Abstract In computer vision, an image of a measurement target is acquired using a camera. And feature values,
vectors, and regions are detected by applying algorithms and library functions. The detected data is calculated
and analyzed in various forms depending on the purpose of use. Computer vision is being used in various
places, especially in the field of automatically recognizing automobile parts or measuring the quality. Computer
vision is being used as the term machine vision in the industrial field, and it is connected with artificial
intelligence to judge product quality or predict results. In this study, a vision system for judging the quality of
automobile parts was built, and the results were compared by applying five machine learning classification
models to the produced data.

Key words : Computer Vision, Vision System, Qualify Inspection, Articificial Intelligence
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Table 1. The specification of Vision system

3 = AR g W 3
Area CCD 10M * 2 (Front * Back &)
Camera Area CCD 10M * 2 (30 Side Hole®)
Line Scan * 1 (Side &)
Lens TelecentricLens* 4
Line Scan Lens* 1
z9 55 Ilumination*4
Windows 10, 24”Monitor(2set)
SYSTEM | OpenCV v3.4.16
MIL v8.0
Probe A4 2 AW G (Probeb)
ggzd | sdsvos
C/T 30S

2) HAA| 28] ojn]%| FEu}A

AP A gl A el thEk o

Aol A2
Eht 9}
o glom,

@ olnAE 5aaL
HoleE A5a Bge 19 1o 2 1}
o] B} BE Auolo] WER AE5

ARl g Aelshs ATFARRE 302

AAEo] Qlo] wig- AHulgh HPHA| AR o]m| XA g
dag|Fol arHrh WA FhueR Hestast sk
FELS In-storkeol] "7 0¥ 3, Air Cleaning #4

AARA FRe] WA} o] ©A& AAFT. 7
0,

#0 SAE vAd
E]E 7INke 2 AAH L
A3HOK) o2 AAHA wjE 7ol
storkeol] A€k FAFNGDZ wHgd Fud He
o] Auole] MER o] FAA mtz Hugith

@IS B

A

321, H[H A|A”Re] M T
Figure 1. Basic bock diagram of vision system
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¥ 2. A dAre=s & dlolE B

Table 2. All inspection items and data types

N EE T A
1 [ A% ] A% | Dowle A 00015
Double A5 | 4631005
2 ARH AkE
LT Dable | 9w 013
Double A | B0
3 AR A)H
UL ST Doble | 9R= 010
Double A4 ©80:001
4 =B AH=E)LH
| e | 010
5 8% | a% | Dowle A | o040
Double A | w6500
6 =18 =11
L T e | o 0%
| ae Dowble | 214 (55)| 431540015
7|3 5 PR
Doble | (o 010
] ] Doble | 214 (14%) | €315£0015
8 | e | e
M be s @ o

a8 2. FE2 & HAL ARl

Figure 2. The location of holes

g GUAe LueEe A8stel % ol 54 4
wE FEse) RE AP RS WA ol
@ AR ARE REO} 3ol BE FE
A4 wppch NSRS AR AL} sl 54 3
wE FE3) AT AZedolE i AFA i)
ofk Gk, 3 QolAE MANLTAN FET 54
Aug PEspl Agstel el doleg Shushn
F2Y SYYNE olgdlol RE AF 2T AF
71 9% e mAg THe] AFA AN
3ol AN 88 4 Qi APeel vl et
24 sk

2) Male me A 87

HIAA 2B A 223 Ho]EHE 7|utoz ¥ 39
ANE ETELS AFgEte] walgd s Aualgd
th R 0 ELAR AlFEHE ol S AFE3
i, B3 A S ﬂ]%ﬁ}{— T= AP ol &I
ol stEdo] AlxElS HER AR Havt ¢l

3 ofiled z=e Jfekety
Table 3. The development environments of machine leaming model

32 A% e L
Operating | ) coft Windows 10
System
Development
Eovi ¢ Google Colaboratory
Language Python 3
NumPy v1.21
i pandas v1.35
= matplotlib v35.1
Scikit-leam v1.0.2

A= %}Oéo o] ZZ3la1, Ao AAE AR} o
A% dXehis A Brkste] HE AN HEe] A
G B2 Age Hk Pepy FEs HolHg
dHoz Hojsta, AAHAINE FHoR Aot} £
ATolA = malyy gtelB el FellA Scikit-learn

v1025 ARSI, EHF7IHe R AAE LinearSVC,
KNeighborsClassifier, SVC, LogisticRegression, Random
ForestClassifier & TH 7)9] 2dlS 4838} nlul H7}

S @,
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LA <) dlele] 3 3 2 A3} S FEE BE A pAgoR Bsd ¢
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Table 4. The results of data extraction resultfrom Vision system Ao wobgd 4 vk H 1elM Fold ware) A
EEREERE BEl eI B ShEAR AR o] 70:300] 3L, HlHA|~Fle] HA
1|28z | W2046H 2 B|In 9 Sze w065 A AT 70.7:2932] Hl&= H| 2 A 2~H o] oPRAT= =
22X 204G XHE | #|n9X |a0e5 XeE jj‘JJr_ N ol UFEWL - ] 49l [P
32y | aR0ER YRR B[ m9 Y a5 YARE golg 4= oItk Tyt BE H3Eol tis] oAz A
4 I2XP | 204G X3P P MIXP 49625 X2hHP) 7 252 2451 AL A7HH o B Brlssly =]
5|Im23P_ Q204G YAEP | H[ln9YP | 9065 YARD) A ]_TE s 28 ARk = }O_ }J "R
6|IBSe | dR0GHD A 1[n9p a5 A= of olggt SAANE vl R LS 1T 4 Tk
7|8 X aR0(ERY X% 2[In9Px 05 SHEXETE
8|n8Y dROGIY YAk 8| MIPY 65 SAEYFRE T 5 H|MA|AEIo| XMEts Za}
9[m8XP [ 4RO XAMP) MMIPB | 1065 SHEXEHD) ) o
le 5. Result of
0[M8YP | dROGH) Y2RHP) 5|N9PYB | 1965 HEYHEP) Ta:e > e,sm of vision system
11| 8 Rion_| 9RO S BADD 0200 BRI | 1 [n8Size| M8X | In8Y |IBXP | I8YP - #H
12 In8 PosionX | GROBRD $HIsXaE | 47| AHLYP 42014 J2RIA YRs count | 308 LB B ELS) 3B IH
13| I8 PosionY | IROGIY SA=YZRE B{CX Cd XPos mean | 790 38166 37109 | 257293 | 2308960 |-~ 0707
14 Tn 8 ReiorXB| 48O SAISXSEP) | 6| CY CH Yhs std | 0477 2989 220 | 14 | 185 -] 045
15| In 8 PosionYB| 480G PAI=YZREP) | 9[CS CH 7187] min 79U BRI 328 | 25017 | 251196 |-+~ 0
6|3 S [dBISED A5 51| X 18 el EXpos S ' ' om0
7| m3X ARG Xk 2| RY 8 eI Siws 206 | TR6 | BIB | T2 | 23 | 252007 0
B3Y | 8500 AR B2l | G204 SR S0% | 799 | B | 328 | 25819 | 251269 || 1
B[3XP | RIS XAHD) 54| T 22 Thui_st] GR201431%) 1xpfa % | 8001 B2L | 31246 | 23876 | 251324 || 1
0| 3 XP MB1HT) YARHDP) 5| In 2 M, 2rd] A2014(GHY 23je max 8024 39460 37449 | 2662619 | 25685 |- 1
A|M3P dB 155 $A= H|n8Mmi | 4BOGEH) 2715t
2|In3PX ABI5EE) SAXAE | 57| In8 st QROGHY 1Ak
B3Py |86 S | B[m8xd | RO 2R 2. WAl 2o A8 HAe] mdl HA
A|In3PXB | BIHES) XD | D|3Tum | 4815 (B9 IR -
e E B T VERERSEE
5|In3PYB | WBISEHE) PP | 6|3 It <1>31:> (B%) 1347
5| In3 124 See | SBI12A4%) 2= 61| 1.3 2d 15 (B%) 2R NEskES o817 Y3t golByEE A3 &
2|3 IAX | RIS Xt 62 In 3 124 T 1;3(1245 ki rzme tea g
B3I2AY |dRHIUD V&= B3 1241|9815 (145 13 =
B3 IAXP | dRI5124%) XaRHP) 64 I3 12420 | 4815 (124%) 23t
D| M3IUYP | dBISIAS) YERHP) G| | 2965 BIet # Setup matplotlib to plot inline(within the notebook)
3|3 IAP | dRI50A%) A= &9 1t 4065 1A %matplotlib inline
2|3 IAPX | dBINIAD) SHIXAR | 67| In 9 od 4965 24 # Import the module of libraries needed
Bl I3 APY | RIS SHNERE | 6| disiol | ZAHOPA 123D import matplotlib.pyplot as plt
34| In.3 124 PXB| R I514%) SN=XakHP)| @] DecisionS | 254 B3¢ import seaborn as sns
B| In 3 124 PYB| @BI5IA%) A=YZRHP) import pandas as pd

FEoA HelBE F=37] flste] 30867H9] F-Eel
ek AALE AAsI I, 54 grow 6974e] FES
FEoIA B dolHolA nullghk2 filer 3hs
S F7F A s el dislid = 2 5] Hdgow
fAEGATE wlolE ] A} Eoly] flst FES
et wf 23RS 0%, FAE 30% HIEE Tl

2) A= g4

HEoA FE3 vlolH o] Fro] 697l Yalr] v
o BE dolHE vEld F glojA & 4o4 27

import numpy as np

data loc = "/content/drive/MyDriveRotor ENcsv”
data = pdread_csv(data loc)
# Create X : Features
X = datal["In 2. Size”

In92nd7l

"In 2, X, "n2Y, "In 22 XP,
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# Create v - Label(only the target colunm)

y = data]"decisionP’]

from skleam.preprocessing inport StandardScaler

scaler=StandardScaler()

scalerfit(X)

X scaled=scaler-transform(X)

pdXscaled=pd DataFrame(X_scaled)

pdXscaledcolums=l["In 2 Size”, M2 X, M2Y) "2 XP',
I 92nd1]

2) 4 A HAE A9 e

12 dlolE FAA oF 0%l thal Bue FAA
771 S8l AFEEE, YA 0%E mEe Az
9% HAE Ao AgHL of 4*3011 A5}

o
A

H2EA] ¥3¥ A1, OK)2l n&o] LA A )
EEHEE “stratyly = vy To= ARSI

# Import train_test_split from sklean's model_selection module
from sklearn.model_selection import train_test_split
nprandom.seed(42)

# To split X & y into training and test sets
X_train, X_test, y_train, y_test = train_test_split(pdXscaled, y, train_size=0.7,
random_state=20, stratify=y)

3) Haley EElle] A

WAHY gholB e FoA 7H4 Wo| SEE 1 9]
T SEA FolA scikit-learn EhelHEE]E ASS)
a1, dolHE& 257317 98 Alwshs 57e) 2ae A
el

stol sfolsl sebileks FHehn Tl A g3
EE
°l

rl

O

Atk olu] AAE Zdd HAEANS X85l A2
decisionP#ts dl=3519aL, o] d=3k 3y AA] 2B
Ao &= #E vlaste] RS etk

# Import libraries to apply train and test set

from sklearn.svm import LinearSVC

from sklearn.neighbors import KNeighborsClassifier
from sklearn.svm import SVC

from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import RandomForestClassifier

4) MAleld 2de] Brt

5709 Walgyd 2d FolA KNeighborsClassifier,
SVC(Support Vector Machine), LogisticRegression 3
7= HS2g A3E BAF]lth LinearSVC &
APer Eistedl Aol Agulelgel &+ o st
LE s 2ATeRE SVC B ¢ U A9E

oJFa glek. B AT ALET AT L Ut
B9 27, 917 Sl sl AR el ol E

F=ohl EAYRE 32310l RandomForestClassifier
7} 096652262 7H 948+ AES HolFQu)k

models = {"LinearSVC": LinearSVC(),
"KNN": KNeighborsClassifier(),
"SVC": SVCO),
"LogisticRegression”: LogisticRegression(),
"RandomForestClassifier”: RandomForestClassifier()}
for model_name, model in models.items():
model fit(X_train, y_train)
resultsimodel_name] = model.score(X_test, y_test)
# View the results
results

E 6. Hal2{d 2EY cross-validated accuracy(cv=5)
Table 6. cross-validated accuracy by machine leaming
model(cv=5)

Model cross-validated accuracy
LinearSVC 0.8056155
KNeighborsClassifier 0.7537796
SVC 0.7483801
LogisticRegression 0.7270664
RandomForestClassifier 0.9665226

EE Accuracy
HE]
29
04 -
[
204

a8 3 oMY BYY HaT A

Lingarsl -
KEIhg

LoqisscRearesnnn -
[angdmnForeniiisssifier

Figure 3. Accuracy results by machine learning model
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