nsensEAuNIInsEaulugndmnssunamatinn1suszutanan nlagly OpenCV
Advancing Industrial Inspection through Image Processing Techniques
with OpenCV

AUAS BuUAINUS' wazTned uTTny™

Khompee Limpadapun' and Theerapong Borirak™

'AUYIMINTINAEAT UNINe1FenAlulagIvIAAN TN

'Faculty of Engineering, Rajamangala University of Technology Krungthep
AMZIAINTIUANEAT UINE1SuDaT UL

’School of Engineering, Eastern Asia University

*Corresponding author: t_borirak@eau.ac.th

Received: November 29, 2024

Revised: February 25, 2025

Accepted: March 4, 2025

unAnga

nsmuauamalunanssdaldfau A e el ddelutaaiiiium uiHinismsedeudeisRudulag
THussueutindysudediaduanuudug arwashiaue wasdunuiigs fewnai walulaBnisyseana
NaAINAY OpenCV legnisndszgndldifioriudszansnmuesninsiaaeusmlud@ 91nn1sAnuInuin
n15Y3ANMI3EULTIE OpenCV hfuansnisuanifieganansafiuanuusiugilumsasiadudeunnsaaazan
syoznalunsnsaaeulaegslitodAgy waztivansveznatlunsnsedeuiiiofisuiuiianiy msvedeu
Tugnamnssudidnnselind srusud uazdae uansliiiiuinnsusegndlddaneifiuaeuiunefivimidmsu
Mein MTATIERTUIn wegmaTeanud Yaelinismuauaunniiauuiuguarainaneiy
1514 OpenCV ansnsnandeRanarlunissdn USuUsA ML LS1v8IN1TATIRdeU WagiiuUseAnSnmues
nszuuMImuanAmnmlFegaiitedfy venaind ssuudianunsnrhauldfneldanmadeunisuan
fmainviats danalianunsaanduyuiazifinnnuasnsalunsutsiuresgnaivngsy egslsfnu Yadndn
U1UsEms Wy anallirean niasuazauduTouresgUnTandndnel fansdedldunisiamniiuify
LLu’mwﬁﬁwLauaﬁﬂhEJLfJumﬂgmﬁﬁmﬁm%’uﬂ’1iﬂ’wmwwmnaaué’miuﬁﬁﬁﬁuaﬁsLLasﬁﬂizaw%quq

lunimgaaInnIsy

[

ANENARY: STUUNITUBATIUYBUATEIINT NTUTZAUAMAIN N130TIFEBUSALULR

o oo . NsATIvINMIvendedaiisuede
U 19 atui 1 Yssdniou UnsAL-wigu 2568 atudneenanduasmalulad



Abstract

Quality control in manufacturing has significantly progressed in recent years. However, traditional
manual inspection methods often face challenges in terms of accuracy, consistency, and operational
costs. To address these issues, OpenCV-based image processing technology has been adopted to
enhance the efficiency of automated inspection systems. Studies have shown that integrating OpenCV into
existing production lines significantly enhances defect detection accuracy while reducing inspection
time. Applications in the electronics, automotive, and textile industries have shown that using computer
vision algorithms for defect detection, size measurement, shape analysis, and color inspection improves
quality control precision and consistency. Additionally, OpenCV-based systems have proven effective
in minimizing production errors, optimizing inspection efficiency, and reducing operational costs. These
systems also operate reliably across diverse production environments, further enhancing industrial
competitiveness. However, certain limitations such as sensitivity to lighting variations and complex
object geometries still need further development. This approach lays a strong foundation for improving
automated quality control systems, enabling a more accurate, cost-effective, and modern industrial

inspection process.

Keywords: machine vision, quality assurance, automated inspection
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ﬁugmmiﬂszmawamw (image processing) #2¢
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N159AYUNA (size measurement)
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Preprocessing
Input Image » . »
(M3UszanananInUogeu)

(thresholding noise reduction)

AN 2 TUABUNITIAVUINAIBITNNTUSLUIANAN N

import cv2
# 27UN M
img = cv2.imread('sample.jpg’)

# wiaunilunImy1I87

gray = cv2.cvtColor(img, cv2.COLOR BGR2GRAY)

# M1YOUYDIIRY

Size Measurement

(AFINVUIN)

contours, _ = cvZ2.findContours(sray, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE)

# 109179
area = cv2.contourArea(contours[0])

perimeter = cv2.arcLength(contours[0], True)
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AUy

Area: 20000

width: 200px

NNINNNTUTEUIANA

Perimeter: 314
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# A714384 Moments

M = cv2.moments(contour)
# mgaguenan

cx = intM[m10/M['m00'])
cy = inttM['m01')/M['m00’])

A 5 3URUUlAANTIATIERFUTUAEN1ITMNRAAUENA

INNIN 6 KAAINITHATIENFUNTAITUIADA
A8 OpenCV laglUIsulfisusenineninauaty
(§18) wazwadnsann1sUszana (137) Fauang
N13558YnANEINa19a (centroid) wagn15Usesnn
JUNTUSVANAVRITAFULUUANN 9 9 nlARfaEs
TNAU LIIFIUITOAIIUIAAUGINA1909T0Y AT
A1 Moments lagldanstdiuszning n130319a0U8

nsasvdevaduesrUsznoud A lunisnTia
AOUAMANHENSTEUT 1ne OpenCV afuayun1sIATIEN

Tunaneiiuiia (color spaces) ilernuimnzaufiuay
fuananety (Tiuftiakov et al,, 2021) AsuUasdiui
Aduiiugruddnlunisiinnest Wy mauasn BGR
Ju HSV Bauenesdusenaud anudud wavaiy
a3n90enaniu neensRuAE LAB fiaenndesiu
nssuTveEe (Abhigna, 2024) UkuUlARMINTIRERY
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HSV (Hue-Saturation-Value) wag LAB (Lightness-
a-b) Failaunis well
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AN 6 N1TIATIENFUNTUTVIAAIAGY OpenCV

NNANNNTUTEUIBNE

import cv2

import numpy as np

# 97UN NI URTY

img = cv2.imread('sample.jpg’)

# UUa9TuiG BGR 1T HSV uae LAB
hsv = cv2.cvtColor(img, cv2.COLOR BGR2HSV)
lab = cv2.cvtColor(img, cv2.COLOR BGR2LAB)

° ' o i & A
# ANUIAIAURAEF UG NUTIE
ber mean = cv2.mean(img)[:3]
hsv_mean = cv2.mean(hsv)[:3]

lab_mean = cv2.mean(lab)[:3]

# IATIENNITNTLDIHIVDIF

hist = cv2.calcHist([img], [0,1,2], None, [8,8,8], [0,256,0,256,0,256])
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HSV: 0,75,78 HSV: 120,75,78 HSV: 240,75,78
LAB: 50,64,48 LAB: 70,-67,65 LAB: 35,58,-83

HSV: 60,75,78 HSV: 300,75,78 HSV: 180,75,78
LAB: 80,-20,78 LAB: 60,70,-32 LAB: 75,-40,-15
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Core

Image Processing Feature Detection Video Analysis Machine Learning

Filters Edge Detection Object Tracking Deep Learning

AN 9 UruNUaRIANERTusvadluganie 9 Tulaus1s Opencv

f1919 1

ayulausIsnanves OpenCV uazn1sUszendlylusIuenaInssy

lausiiuan lupaday Harduiidfey n1suszend luananssu
Core - Image 1/O - imread(), imwrite() - Mt uazdseannwluszuy
Functionality - Color Space - cvtColor() - nswlasiiuiiddionsiasiza

- Matrix Operations - resize(), rotate() - ﬂ’liﬂ%’ULLﬁideﬁugm
Image Processing - Filtering - GaussianBlur(), medianBlur() - nsandgaasunIulunIn

- Morphology - erode(), dilate() - MsUSUUTIAUAINA N

- Thresholding - threshold(), - ﬂmwﬂﬁmqaammﬁwé’q

adaptiveThreshold()

Feature - Contours - findContours(), - MINTIVUVBULALFUI
Detection drawContours()

- Edge Detection - Canny(), Sobel() - MTIATIENVBUVDLING

- Feature Matching - SIFT, SURF - MswWIsuiiunuan Yy
Video Analysis - Motion Detection - BackgroundSubtractor - msemadunisindenlm

- Object Tracking - TrackerCSRT - Msfanudnguuusualng
Machine - Classification - SVM, KNN - MSMUNYTELANIAG
Learning - DNN module - M358USTEN
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Audnuuzd1AYYas OpenCV Tun1suszgndldanu
anamnssuate v

OpencV ulausi3lemuresanisueadiu
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N13ATUANANAIN NTATIVTUTDUNNTDY UagTEUU
Solugld Yrevinuszaniamnisudn Aulaende
wazauwiugn il dudwddglunnanamnssy
ANTHER

A155UNNILaZN1SUSTUaNE

OpenCV tiglun1ssuan3uinloanalsunas
ilvanunsauseurananagdnsginmuuuisealng
a1u130UsEenAldu 1Wu N1395I93uTaunNIauay
NsAIUANANAINIUNTEUIUNIIHER (Raileanu et al,,
2020) wazillavsFatvayumeaiansussaianann
A9 9 TIEINITUUIEIUAIN N5ATIITUINY WAENNT
Tesznisndeuln Jeddglunsldinmiuuas
AIvAuNIsUURMUlugRanssy (Suarez et al,
2014)

N153AI1INQUALNNTTEYAUUS

ANUELIDLUNTINTTING VR OpenCV Y38
Tunsssyuazmiumisesdudugnanssy 79
ddyesruusilutfuassjuss auauohtaUselon
ot 9Belunszuiunisdnnisianuaznszuaunig
Usgnau (Korta et al,, 2014) Auansalunisvineu
saufugunsalgnavinssulagliluslnnoanisieans
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2020)
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Wi (Haggui et al., 2021) ATlAN5IUALULUY
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(Xiangyu & Weiting, 2013)
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