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The implementation of interface between industrial PC and
PLC for multi-camera vision systems
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Abstract One of the most common applications of machine vision is quality inspections in automated production.
In this study, a welding inspection system that is controlled by a PC and a PLC equipped with a multi-camera setup
was developed. The system was designed to measure the primary dimensions, such as the length and width of the
welding areas. The TCP/IP protocols and multi-threading techniques were used for parallel control of the optical
components and physical distribution. A coaxial light was used to maintain uniform lighting conditions and enhance
the image quality of the weld areas. The core image processing system was established through a combination of
various algorithms from the OpenCV library. The proposed vision inspection system was fully validated for an actual
weld production line and was shown to satisfy the functional and performance requirements.
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1. M2 & %S 2 A e Fhvigtee] SAEUA |

o] A8 PCE 17tbe] ZQ) W E AMSSlA] &

Az Aol A ARgshe el vl HAF A" 31 pe UlRe] USB WAl A7be] USB 1= ALE3E

& AENAEe] S HEFHE Aloje] A FA o tre] gl e Aosts HE] Fhuel 7]%o] H)A

2 Ao Q8 PCot S ThlEke Al x|xEle) 7haslel FAm|Ge] dit Gl HT 2
2 AFsAY 2]l 21U E FUFE ARgete] Aotk 3 gjth

F=9] dg)higts JAdth a2y USB 3.0 7]vHe] DWHW% Fheletel HAFEE Bl A7 A7

B ege 20149 2abnetdista wjgEdTH Al o8 FaH

*Correspondlng Author : Hyun Soo Kim(University College of Ulsan)
Tel: +82-52-279-3122 email: hskim3@uc.ac.kr

Received December 2, 2015 Revised December 30, 2015
Accepted January 5, 2016 Published January 31, 2016

453



A 71Ee 8] =g A ATd AL, 2016

0

E

r'l

dAlske] AL 24, Shelehe
ol Wz A %
Aol

2

PN
N

o o @
fo oy =
0
g Mo &2

@
=
[}

=)

rlo
o
o

>
2
L
I Ju
oy b BN
o

Eﬁ
_>|L' o rn

rO
:olz,'l
Ho
o
=
-L:
>
=
N
-~
m{
N
_,_,

ﬂ XJZW]
740“ Al VJ 7]‘3}4 A= 4
59 Signal A7} weto]
}\]74 HAA| Al 07 =2}
FGV(Full Gate Visual)E|2=E
Z57E]E Lead Screw®] ®HW
[3] Tl ¥l ZHAF 7]=0]
AE&E At &3 Pante] &2
A8 AL Al =E[4), EepE
B4, 39 57
LabViewS &-8-3F JIAE L Q] A~
HATk 2 ATl —rﬁﬂtﬁ Al z=gle] A
H=AdA]e] AR LVDT(Linear  Variable
Differential Transformer))E AF&-3F S50 = X|4=7JA}
71713 AeolA v ks E8-ste] nj=xde]
2 H dRE sto] S5 AA L] 2.5D HAF Al

[

AbEEQ

IO

u]/\%ﬁﬂ 75,61

=2 B
E"_éi

dg]o] HEH AT of Hrelle e EE2E]] wE
ol g4 7]k el 741—; AA(VDMS) & 283 W95
A Azd[9]e] AG5ZAo] AEHUTE AZE ] )

WA PLC) A8 b B A4l QaelES
2% 5 Qi WA ol uele[10)7h A
ATl A= A8 PC 1ol as)dsE E
 HE| G, 23) Alof T1e)

O FEEER A

el WA 1he] A]1E- PC

=
<] o]

01_‘:—_
AT

=i
Bl

=

454

67h420) AARel Bhsh SAIo 3

:1/Kl—;<%ﬂ7]. 7}s3 Bl A A~

T~y
>

ol
-

[}
o
=
51
§l

B

K

o
2~ E
=

=
[e)

fd
o
oz

o ot
o l_ﬁi D‘.E Jn

o i (g o i

(Threadpool) 7|'H<
otk &g PCoF PLC 7]
A 7S A&sto] FEHA,
AHAIE E o A A IS MES9 A58
i, ey B0 FIWAATE olstes =R

=
o s Y e X o2 wE M

o
o 1o
_O|L

[
|6 o

S AZsste] thoket vl AlzE s
ZEERS] 75 = AE ‘1i§}f§
shdeh A vl AR Al
= AFE
A g5to] Al

_LIE@
r_ﬁﬁ

H =
$vE %

KN
=

Fixed Vision(Camera+Coaxial Light) 4 ea

Fig. 1. Multi-camera vision inspection system
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Fig. 2. Camera and light module
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Fig. 6. Flowchart of the proposed inspection algorithm

Table 1. Computing hardware description

Item Specifications
Processor Intel i7-4790(F] =510, 3.6GHz)
RAM 8G(DDR3)
Vision Hub Renkforce USB 3.0
pc 4 Port
Cable Ex-1401 Active USB expansion
cable 5m
Model no. IDS UI-3480 CP
Resolution 5M pixels(2560%1920)
Camera
Sensor Aptina CMOS  MT9P031STM
Interface USB 3.0 (] 4.8Gbps)
Light Model no. LVS LV-ICFV-100
CPU Mitsubishi QCPU A]2]=
PLC
Ethernet Mitstubishi QJ71E71-100

Table 2. Machine error check result

M/C Index time | Total operation time | No. of M/C Error

120sec 80hr 0
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Table 3. Repeatability analysis of measuring dimensions

No. of Samples Average standard deviation

53*10 = 530ca 43um
— R NN B 1.51mm W 1.34m
L 68.17mn L: 67.80mm
Wi 1.24mm Vi 122
L 62.29mn L: 65.34mm
W Lddmm W: 242mm QW 253mm W Z64wm QW Ledmm W 256mm N 24émm W 258w QW Lo4mr Wi 266mm
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Fig. 7. Result images after inspection
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Fig. 8. Inspection results from top and side cameras
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