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An Implementation of Vision Inspection System for Length
Inspection of Rod Part
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Abstract

This paper presents an inspection system and proposes an inspection method for detecting poor length in rod-shaped
components. These components are widely used in various products, and length tolerances are particularly critical in
some areas. The proposed length inspection system was implemented and applied in a field setting. The system
consists of two cameras and a backlight to capture samples and measure their length. To calibrate the two cameras
and the distance between them, three samples of different lengths within the measurement range were used. The
proposed method is implemented to find the center line of the product on the image, calculate the position of the
edge on the center line based on the change in brightness of the center line, and calculate accurately the length of the
part and perform inspection for poor length. The performance of the implemented inspection system was evaluated by
measuring the average and standard deviation of the lengths measured repeatedly for the three samples.

Keywords
vision inspection, inspection system, edge detection, length, rod bar

* (F)olAIEFA - Received: Jan. 14, 2026, Revised: Feb. 09, 2026, Accepted: Feb. 12, 2026
- ORCID: http://orcid.org/0000-0003-3703-5998 + Corresponding Author: Young-Hyung Kim

S F AU AR Dept. of IT Convergence, Kumoh National Institute of Technology, 61
- ORCID": https://orcid.org/0009-0004-0047-9004 Daehak-ro(yangho-dong), Gumi, Gyeongbuk, 39177, Korea,
- ORCID*: http://orcid.org/0000-0003-1222-8283 Tel.: +82-54-478-7428, Email: kicl26@kumoh.ac.kr

o TPF e FI L IT 3Tl A4
- ORCID: http://orcid.org/0000-0001-5708-854X


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2026.24.2.147&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

148 Ut BE) o] AAE AT B AA A2Y 78

.M 2 of AAs WA FRE HXsle] FHGF A}
A zHo] ths] M3t 3= Aekd Zo] A
et 2k Hofell A vl AlzEle FEEF A} ubdl tiste] Z1&slginh et 3 s
g, HIHE 2, B84 AF A4 59 g 2 el 7+ A9 e e S 43 Lo
452 S853 ok 3 Aol v A~ At WS Ye)da o8 o]gste] Atd 24
He Z9E g A4S BAS . AHEE 5 o] groz AAE ST 4FoME= HAl At
3t As3tE d9E AT AFdE Aulg Ao AHEEHE ARE 71FoR AHygolA
23 BEo) S 9ste AIEE AFfste] AEgolds Fato
gukro g JAs B2 Y 7 8AES 7t 3 3=t 7wt 1F ARE AlLkslal
TR A A g AA IS gol AHEEH o, Algdl t3 ZolZ Asksle] Algke o] A
ol g okt AA Wl tigk 2AE AT AL el U %S AT o]0 5FelA
Bt dish A 2 oA 4A g AHMTH) v T78E A2HES B AgE g FE Zo
g 7wk HAHBO) S VWS AFs o] AL el diet S Hriska ofd) uid A2
& MAdske d7= AoH1R2] F7F ellA] AFe < Wtk
BAE AZ ske A5, 1HHUAE HEE 53 A
B g oz BAHS AKsy] At FE 1. ZA} A|AED 325
99 GHEs Mgt Al dAE HEde
AF7}F 9dom, Kinect®] RGB-D H4 FHE Huj AAL A" A Ao AMSSlaL e ©
3 olg3d WY FUAREES SGATAL o] EF 3 T2E 7o g e vl HAAE 913 ek
712 AREEE Wl digk AT UpBIE] B2 B 3Rk FEET FdE A2Ee GAL A
Aofst s A3 oA AE o 4 g B BE FFE, AAE A FF €, 292 A
3 9 A e Aesln FEEE Qe b F EERE e FeYo PERE GA Al2EY
£ WS ARSI AA @FdA FE b FERE O¥ 19 2o] Bedi A
A AZo] thak RANSAC WS 283 oA A
A% s AE TSl g o
RS A Fore] HIA HAL A|2"lE T4 09 \SPPY

Back Light
Eject

q (a) Supply Box ~
=170 (c) Ejection Slider
& Box
we} [e) AL wEel & A @e Agse

Front View

1
W AR, W4 WA Fwe) ek ATl
9 ) 2 WES B BAY 2 AAZ A

SFATHTI(8].

(W]

- Camera

[ ]

Back Light

2 =RME Y A4 go] AHEe % T
g ol iz 3 3 = 3 1. A AlRE E
Fehel el W delel e GRS & Fig. 1. Structure of inspection system
Hog uAd F3t Ar AxdS TR AY
?l' 7&*]’%‘ %_3}04 001: 11—:-11__°ﬂ 7"]['7“]!'94 7]"}1131'%‘ HH ~] 1%1' 1_% }\E]'T:]itﬂ 7]_5_51] '}T:% A]E %’“T}—% 7]
i 7 Fhletel ] 2AE B sk S A wloz sl TR uao) AAL ARE =5 D4
ol ARE AES] 2o1E ANHAT. 29904 o) 51 g Be Faol ¥z TAE 94 7
B A el AgEE wE 72 FFFA 4 AlzEe BekAe] Tato2 A2S AN



Journal of KIIT. Vol. 24, No. 2, pp. 147-152, Feb. 28, 2026. pISSN 1598-8619, eISSN 2093-7571 149

>~

L A EA 8 e
& o] Eophl ¢
ERIER PR

R
[} (o3
Rlexs
mlm‘mi.—ﬁ
_}(ﬁ:i'ég-lim{u:
rﬁwdfﬁ
.—ﬁ'OﬁﬂmE
M“
ikﬂ‘.‘

N
re
iy
rO
ot
by
>
[
alit)
rlo
-
5
2
1o
ol
ol
il
Rl et

o] XJE}.

& =wiM Ag Aol AL e AR A
AR flste] 2749 Tvlte S e AL &
4 Azl 5 usdEE FFsta 24 Gl
F5o| Bde el 889 2olg A= W
Holtt. 1l gHee] Zojg S48 Hd A
AR e Sshe vl uieh i e B
o7 B =i 23 AsS SHeA fn. A
e 2ol AR WS 2™ 20 HERASIT:

Find Edge Position

Set ROI
Find End Point

Waiting Request Signal
y

Capture Two Cameras
y

(
(
(
[ Find Left Edge Position
(
(
[
(

Find Right Edge Position

v
Measure Length of Round Bar

v

Determine Result
v

Send Result Signal
v
End

Find Axis Center
Find Edge Point

—J U L J L

% 2. Z0| AAF g
Fig. 2. Method of length inspection

24 A FUE Aol =3 HAF AIRQ] B
9] Zol7} 200[mm] ©]Fo.= wg- AN 274 7}

vEte des AesA HAEsta T 1o A

S RAFoR & PUE Z4T F A
W AT 28 38 AR AEH old Hg
7zt &9 Y99S HERIaL EE 7 7t o
Aol thet 7ivizhd 29 Fde A eI
aga z Fpet &9 Gl AlE e AEst
7] 1% Fgol A FAIH AT

FOV of Camera 1

FOV of Camera 2

Sample Length (L) [

(@

Camera 1 (Left)

Camera 2 (Right)

(b
0% 3 4B sl B (@) HAH AR Tzt 2y
9o, (o) Fholaky Se 2y

Fig. 3. Sample and camera images (@) Sample and FoVs
of two cameras, (b) Images of two cameras

A 72 il A e AR(z,) 2 7
o] @4 sta A7l dig %’{ 2l 47
Aste] Fhelet BRAZAYES et BA e
o] He 71F 7‘0](124.6 mm)E 7}8 H
7 L&} +l[mm] = Zo|7} b 2719
l S ARSI, A (DS o83t 71vl
of AZ(Le)st 7HWzt e I i
fﬂ I Flss 78 Aok At
of HL(FOV)dll Hls| F&s & 7
7Rt A o] whake] 4229l

o
o] ){.El

oxl oo ox O

Lm]

ofy

2
_\‘u_'u>~or0

H o Lo
e
tob,
rir
)
o
2y
(o3
e
Mol
2 .

N

N
o
yas)
3
.
St

L)
o
o
)
>
T
ui=)
=
T

=T

o
ol .
=
o,
o2

My m
oy

>
-

o
o
e
o
=
[
vl
re
=
>
frit

o > 2 o ML [y O oo o

i,
o
>
—_

z
e
o
R
>,
ol
£
-
ok
>
30
v

L="Lc+h; (x,—



150 o) BE| do] AAE 9@ G4 AN A2d 7
A7IA L& ALtE ) AlR9] ZHo] Foli, L=
T 7 FA e Aol z. v 94 FA
AAY z A FolH, 23 2> HA5 T D
33 5 7zt WH ANE Y = 9 gol
ok :LEJL not b2 #H= e 2 9= Jhvel
o tha gA sta =7 YF AA T A=
ojusle 37 35S YERATH

-

V. ALE PR 9 5N 2

AR @ AEES A do] HAF AlzEld] FQ
3 =4 JYUE(Bo)e S0umolH, $-4 AgtE Zo)
AN e FEE 93 LS IRlsy] A
APE JYsiHth Ao ALH AL M Y
E(2592<1944)¢] Fhe ket =M A 25[mm] AZE
AHg3le] AloF WIQ(FOV)E 74X S6[mm|S EY3l=

Hallso] 38[um]
P2 7 AEE 50
%

A2 Jghgth As 37 48Le
& 2k A
=

£ 7430 G Bg 3
=
A SIHEA 2603e]
[¢)

YollXe 299 oM olsd h Are £
AA g 74] Fako] Al olFd °il A3}l gt
Ad =4 WY 2dE " 40 dEhiSiTh

a9 4@ A ols 9 %;EOU gk ALt ol)A]
A ke UEIQE A8A9 WalE Holn g
< & F 3lth 28 40b)E S0[umY ©lFH s
*}OH A gt gk AR oA 411 e W
staks e Aol oo tigk A} 6854
m|= ”Xﬂ ArlolA QT EE AN 34 AEE
S0[pmlE WSl Aes Holil Slth

28 [

26

24

22

20

18

Evaluated Edge Position [mm]

16

14

0 250 500 7.50 1000 1250 1500
Increased Distance (mm)

(@) Azl B7toll w2 of x| 2|
(a) Edge position over increased distance

30 |

20 }

I|,[H N

10

o ‘,‘I.l“.'.j“ ‘l]
N |[‘

Difference of position [um]

50 100 150 200 250 300
Image number (i)

(o) OllX| 2|%| xfo|
(b) Difference of edge positions
% 4. oflx] /1% HE AE 2 AY Zn
Fig. 4. Experiment of finding edge position and result

-
oX
ol

>,
O

rlo

Hir
Mo
[N
2
2

b
O8] 5 THE AlAH
(@ ZIH AIAE (b) HI™ ZAF AIAH
Fig. 5. Implemented system
(@) Machine system, (b) Vision inspection system




Journal of KIIT. Vol. 24, No. 2, pp. 147-152, Feb. 28, 2026. pISSN 1598-8619, eISSN 2093-7571 151

3% 6 23 AR #Y B34S

(@) 123.60lmml, () 124.60lmm], ¥ (c) 125.60[mm]
Fig. 6. Images for calibration samples
(@ 123.60[mml, (b) 124.60[mml, and (c) 125.60[mm]

BAL AEE 247 123.60[mm], 124.60[mm],
125.60mm]E 7FAaL Qo™ FY Algo] di3) &
gHoz AFgFet st A 33 F Al
9 #9 A4A 2 A o3 £do] Geppez

o7} Aol EA e
o] AW 2 2
12 asizdl, e

N
>
ol
= o
ok
£
=
Eom
Lo
Ftl > ook
ot

i
B 7%?4% 124.55[mm]o] ™, %7& _‘%6_% e

]°
:LE]_T_V I 19 Zole EAS %‘H dold J}E}Hl
HE 7 7hvgte] 2 AE X9 34 A ()
Agate] AgtE Aololth. 7+ o] W Alg
(123.60mm], 124.60mm], 125.60mm])ell th3+ Akg
Zole] AR EFHUA= 21.6[4

8.6[umZ 217 et

m], 143 [um],

1. 747<E| —"ll:|- 0|7(| al 7:” L= 7I0|

=

Table 1. Found edge positions and evaluated Lengths

Sample A: 1236 mm | Sample B: 1246 mm | Sample C: 1256 mm
Cam1 | Cam2 | len | Cam1 | Cam2 | len | Cam1 | Cam2 | Len
12234 | 11754 [ 12362 | 1230.6 | 12331 | 124.59 | 1188.9 | 12438 |1
1 1213.1 [ 12360 [ 1258.2 | 1261.8 | 124.62 | 12243 | 12788 |1
1 1240.9 [ 12360 [ 1282.1 | 1284.6 | 124.60 | 1249.8 | 13043 [1
1 12741 [123.57 | 1296.8 | 12992 [ 12460 | 1282.6 | 1337.3 |1
1 1291.3 [ 12367 [ 1319.6 | 1321.0 | 124.58 | 13204 | 13736 [ 125.58
13604 | 13112 [123.60 | 1341.2 | 13424 [124.58 | 1279.0 | 13331 |1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1

No.

353.0 [ 12363 | 13694 | 13704 | 124.57 | 12280 | 12825
3701 [ 123,63 | 1278.7 | 12800 | 12457 | 1197.1 | 1251.8
298.0 [ 12360 | 1287.2 | 1288.8 | 124.58 | 1221.9 | 1276.8
214.3 [123.57 | 1234.0 | 1236.1 | 124.59 | 1246.9 | 1301.9
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