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1. Introduction HRVision 3D-MultiCam

1.1. About HRVision 3D-MultiCam

“HRVision 3D-MultiCam” is a PC-based vision software to measure 3D location/position of car body for
Hyundai robots and Hyundai Hi4a/Hi5 controllers.

“HRVision 3D-MultiCam” provides color graphic control buttons and intuitive user interface for
convenient controls and is applied with pattern recognition method using automatic exposure
calibration, multipattern registration, and geometric shape information in order for quick and precise
pattern recognition in unstable illumination settings.

3D location/position of car body is measured with 3 points or more vision measurement and additional
cameras prevent vision measurement errors because of camera trouble and vision misrecognition.

Additionally, Hyundai robot control data communication protocol is embedded so that any user can
easily interconnect and use the vision and robot systems.

“HRVision 3D-MultiCam” is an optimal tool for easy and stable 3D location/position recognition of car
body using Hyundai robots.

“HRVision 3D-MultiCam” provides the following convenient functions.

You can set and operate the vision system easily by using the operating

Simple operation button.

3D location/position |With 4-point stereo camera system, 3D location/position of car body is
measurement obtained on the basis of common coordinate system.

Multiple pattern You can add multiple numbers of patterns for one model and enable various
support pattern additions depending on the light and surrounding environment.

. . Automatic exposure calibration and user-defined exposure configuration help

Exposure calibration o o P
good pattern recognition regardless of ambient illumination changes.

By executing the pattern score by using the geometric shape of the

workpiece, you can execute the pattern recognition work strong to

environmental changes.

Geometric pattern
score

You can easily set and manage various types of data including camera

calibration, pattern addition, registration of reference car body,
Tool function communication setup etc. by using the tool by each function.

Additionally, with the data communication protocol installed for Hyundai

Robot controller, the interface with the Hyundai Robot is simple.

You can monitor process sequence, communication sequence with Hyundai
Monitoring function |Robot, pattern recognition result etc, and manage the error history and data
history. Additionally, you can save the image of the time of the error.
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1. Introduction

1.2. System Configuration

The figure below is a brief diagram of the vision system for applying under-body sealant using
“HRVision 3D-MultiCam.” The system consists of robot and vision systems: The vision system consists
of hardware, such as PC, frame grabber, camera, lighting, and PLC, and “HRVision 3D-MultiCam”
software.

With “HRVision 3D-MultiCam” program, a user can configure and operate the vision system while the
data is communicated using the PLC communication and Hyundai controller-dedicated communication
protocol. Hyundai robot applies the sealant according to the location recognition of the vision system.

If a digital camera is used, the frame grabber is unnecessary.

Stereo Camera #4 (Analog Camera I/F) VISION H/W

i . i .
> v
Robot Controller

Ethernet
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HRVision 3D-MultiCam

1.2.1. Hardware Configuration

The recommended H/W of “HRVision 3D-MultiCam” is as follows.

H/W Item Recommended specifications
CPU At least 2GHZ Multi-core Processor
512KB or more L2 cache
(0N Windows XP, Windows 7
RAM 2GB or above
PC Video PCle x16 Video Card
HDD 80GB or above
CD-ROM X48
2 EA
e | * For mounting the frame grabber when using an analog camera
Lighting Light florescent light
Frame Grabber 8511VXs or 8514V Xs .(COGI\IIE_X) 1 2EA
* Unnecessary when using a digital camera
Camera XC-HR70s (SONY) or MV-BX30As (CREVIS) : 8EA
Vision
system H1214-M(PENTAX)
Lens Can be changed depending on installation environment and
usage.
Cable 20m

If you would like to use “HRVision 3D-MultiCam” by adding multiple numbers of patterns, use a PC
with high performance CPU and sufficient memory.
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1. Introduction

Here are the specifications of the vision system for using an analog camera:

Model name Exterior Specifications

High speed Frame Grabber
Number of camera that can be connected:

S Maximum of 4 units
RSN Connection method: RS170, CCIR
1/2 slot PCI
1/3" CCD
XC-HR70, éo'\zﬂi(rn)txmsw)
MV-BX30A DC 12V
29(W)x29(H)*30(D) mm
|
|
Focal Length : f12mm
Format Size: 1/2", 1/3"
H1214-M Mount : C-mount

Filter Screw Diameter(mm) : M27 P0.5
Weight : 55¢
Focus & Iris Lock Screws
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HRVision 3D-MultiCam

1.2.2. Software Configuration

The software consists of “VisionPro 8.2”, “MX Component 4.0”, and “HRVision 3D-MultiCam Setup
SW”,

“VisionPro 8.2” is a software that provides the driver for “Cognex Frame Grabber” and different
applications.

“MX Component 4.0” is a software that provides different applications for “Mitsubishi PLC.”

It is essential if it is necessary to connect it with “Mitsubishi PLC” in the applied process.

“HRVision 3D-MultiCam Setup SW” is a 3D robot vision software dedicated for Hyundai robots to
recognize the location of car body using a PC, and it requires installation and license registration
before use.

1.2.2.1. VisionPro Installation

End all application softwares on the system.
Insert the installation CD of “VisionPro” into the CD-ROM drive. If it is not automatically executed,
execute the setup.exe file among the installation files.

131, mst 145K.H
1042, st B4KE
2052, mst 45K B
% Autorun,inf KB
[Z] build, t=t IKE
ﬁJCDgnex WisionPro (R) 8 2. msi ERE ]
e doe, cab 171.586KE
@@ mcdriver, cab B.225KE
[ readme tut KR
.sampleSd cab 90,632KE
2 181.622KB

1.433KB

KB

vprn cab 182.575KE
[ WindowsInstaller-kB833303-»86,exe 252566

When the following installation appears, follow the installation procedure and direction as the general
Windows program.

Cognex VisionPro (R) 8.2 - InstallShield Wizard Cognex VisionPro (B) 8.2 - InstallShield Wizard

Cognex VisionPro (R) 8.22(8) S7IFHA ™ A AEH OHS 2S0] L7150 SIHOE Cognex VisionPro (R) 8.25(8) £ 5™ AlAHH CHS 20| £7) % O 2AH0E

= ELICH DI2E 24252 278 ASEHHSE 278 SEEA 2. = ELICE D22t 24 252 ZX S AETHE 278 SEEHI A 2.

S | Ead S E4R4

BB E visionProx86VC20105P1 &3] £ visionProx85VC20105P 1

HE Z VisionProVC2005 HE E ‘VisionProVC2005
VisionProx86VC20105P1 &%
C——— wm )

e [ =2 | : :
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1. Introduction

¥ Cognex VisionPro (B} 8.2 — InstallShield Wizard i Cognex VYisionPro (R) 8.2 - InstallShield Wizard

Oognex VisionPro (R) 8.2 - InstallShield
wizardS Al ZYELICH

COGNEX

Installshield(R) wizard 2t F5H2 2 & E1 0 Cﬂgnex Vlsman
fﬂ)slla(a)glﬂ’é ICE A5 TE 2

VisionPro

Vision Software

EXTH M &Y SR OEZESE ZR2INE SR
THIA 2.

il 0] Z2IM2 S5, I, =H 2 Sla
ki /E= W)

% Cognex VisionPro (R) 8.2 - InstallShield Wizard
MNEH AN
CHSS AFS R HIZEME RIS 2o E A2,

i Cognex YisionPro (R) 8.2 - InstallShield Wizard
AEREY
ASREES UM L.

COGNEX = AHEAL DI EW):
SOFTWARE LICENSE AGREEMENT = [HHr

This Software License Agreement (Agreement”) is a legal agreement between R0

you (gither an individual or a single entity) and Cognex Corporation or one of |HHI

its subsidiaries or affiliates ("Cognex”) for the Cognex software, or a product
which includes Cognex software, that accompanies this Agreement, which
includes (i) computer software, (i) any related firnware provided by Cognex,
(iii) any and all modifications, improvements or updates to the software or
firmware provided by Cngnex and may include associated medwa printed

|

mambnrinln and Samline nr alanteanin  danieeanbntion | oalfa sl

OUFEHHE Y AN S 2
O ASE H2ENZ ZAH S2UEHR BE

[ <52@ | HBw- |[ #x | (5@ | tew-> [ 3= |

Follow the instructions to install “Cognex VisionPro(R) 8.2” as follows.

i@ Cognex VisionPro (R) 8.2 - InstallShield Wizard
AR EY 2
At Z20Y L LR 4E HUFH AR

i Cognex VisionPro (R) 8.2 - InstallShield Wizard
=23 8% EH As
OHE AR 238 ATE ZHIPHEIRIELICH

Cognex VisionPro (R) 8.28(5) &A1= CIMEZ:
C:¥Program Files'WCognex

I8 AT EATEE FEHMN R,
ST £8 AEhS AETHHLIEATIHE R2 CRE SELA 2. DIMME S

BtEE H A ERE SEUA D

g

=
w2
s 2y T

o=
=TI
=

£1 A

n
0
19
=
)
1
&
s
0
u
B
g
W
A
s

[(=52e &g [ 2z ]
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HRVision 3D-MultiCam

When “Cognex VisionPro(R) 8.2 is installed, “Cognex Software Licensing Center” and “Cognex
Frame Grabber” drivers are installed.

According to the system, “Install VisionPro Control” button can be clicked in “Visual Studio.” Uncheck it
and continue the installation.

i& Cognex VisionPro (R) 8.2 - InstallShield Wizard

% Cognex VisionPro (R} 8.2 - InstallShield Wizard

InstaliShield 22

InstaliShield Wizard 7} Cognex VisionPro (R) 8.
o2 anjhel O} OEAS Za5H3 0 "

Cognex VisionPro (R) 8.25(5) £ X ELICEL
SEHEF TR M 282 A0 SRIEILICH

Jh0x

Vlsuall Studio| VisionPro 2E E &7
LEMH LN EX == 18 AR

L7 E [ESNEE Cognex Software Licensing Center &% Z2 ..,

Cognexa: EFUH:“ SR Z2 M ATHEE:
= 53(50} 3|)

visionPro(f] ZEHEl pOF @H NS 2™ Adobe Reader 2%
E 9|0 (www.adobe.comlil M CF22E JHS)E £RIBH0E...

seo | (TEE ] [ 42

ﬂ
i
)
oo
A4
B

Agree with the license use and enter user information as follows, and then install “Cognex Software

Licensing Center.”

Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E\

# Cognex Software Licensing Center 2.4.1 - InstallShield Wizard \X|

Welcome to the InstallShield Wizard for L e A=l

Cognex Software Licensing Center 2.4.1 Please read the following license agreement carefully.

The InstallShield(R) Wizard will install Cognex Software COGNEX ~
Licensing Center 2.4.1 on your computer. To continue, dick SOFTWARE LICENSE AGREEMENT —

Mext.
This Software License Agreement ("Agreement”) is a legal agreement between
'you (either an individual or a single entity) and Cognex Corporation or one of
its subsidiaries or affiliates ("Cognex”) for the Cognex software, or a product
which includes Cognex software, that accompanies this Agreement, which
WARNING: This program is protected by copyright law and includes (i) computer software, (i) any related firmware provided by Cognex,
international treaties, (i) any and all modifications. improvements or updates to the software or
firmware pmwded by Cmgnex and may include associated medla printed

e

mr alanbranin Aanceenedatine fanllanbionl

cmmbarinln amd faline
®1 accept the terms in the license agreement

()1 do not accept the terms in the license agresment

< Back ” Mext > 1 [ Cancel ]

Mext > | [ Cancel ] [

i Cognex Software Licensing Center 2.4.1 - InstallShiel.

% Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E|

Installing Cognex Software Licensing Center 2.4.1

Customer Information
The program features you selected are being installed.

Please enter your information.

Please wait while the InstallShield Wizard installs Cognex Software Licensing

User Name:
‘HHI Center 2.4, 1. This may take several minutes.
Organization: Status:
[HHI]
( )

[ < Back ” Mext > 1 [ Cancel Bad
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Agree with the user right to install “Cognex Driver” as shown below and select the

% Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E|

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Cognex
Software Licensing Center 2,4, 1, Click Finish to exit the wizard,

before proceeding with the installation.

i Cognex Drivers 5.0 -

Cog
ArSiLICE

SETHIA 2.

InstallShield Wizard

nex Drivers 5.0 - InstallShield Wizard = Al

Instalishield(R) wizard 2} F5H2 SHE
5.0=(8) £XELICHL A=t s rD’%' HEE

XT8N &Y 5

ASHATA

% Cognex Drivers 5.0 - InstallShield Wizard

CHS2I AFEH HFME TG 22 AL,

1. Introduction

installation type

I B W N a1 o T W N

OIS AT F W B
O AE# H2H Z2H E205H0 25

COGNEX
SOFTWARE LICENSE AGREEMENT

This Software License Agreement ("Agreement’} is a legal agreement between
you (either an individual or a single entity) and Cognex Corporation or one of
its subsidiaries or affiliates ("Cognex’) for the Cognex software, or a product
iwhich includes Cognex software, that accompanies this Agreement. which
includes (i) computer software, (i) any related firmware provided by Cognes,
(iii) any and all modifications, improvements or updates to the software or
firmware provided by Cognex and may include associated medi

printed

[ <52® [ Cemw= [ #A= |

1% Cognex Drivers 5.0 -
EX /¥
ARSI B R0 JHE HE

InstallShield Wizard

i Cognex Drivers 5.0 -
Z2]H 8% FH #s
OHALE &7 M2 EHIDHRISISLICH

InstallShield Wizard

Cognex Drivers 5.0 (8) 2XZ CIAEC:

C:¥WProgram Files WiCognex WCommonh

8 dARULL (023 S22 T SIS AFFIRIT A TEE SN A,
£2il2F )\fﬁ\:% HETALL HAFIHE 2 HEE sEHNZ. O-IMNE E8
S HAHEE SEHAS

R U AT YRS HHEFRIA
ﬂ’é”@‘u Ck
[ <52® [ Osm- |[ 3+ | [(<5E® J_Exm_ [ =+ |
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HRVision 3D-MultiCam

Follow the instructions to install the software for “Cognex Frame Grabber.”

Reboot the system when the driver is installed.

InstallShield Wizard 2} Co
CtH FaAlL. 0 Z

[Qn

HEH:

H7E REsEe B

i Cognex Drivers 5.0 - InstallShield Wizard

Cognex Drivers 5.03(5) & &L L
HHEFZ2 W 2L E T SAELICH

\-IIDIE

2EEAL A

(

% Cognex Drivers 5.0 - InstallShield Wizard

InstaliShield 2 &

InstallShield \"f\zardeCngnEx Drivers 5.05(5) 4 8E 22
=
e

g1 elin DS Sasia TR

i Cognex Drivers 5.0 — InstallShield Wizar

3 HAZ A HE S Cognex Drivers 5.00 = E5H
\!‘) A AEIS CEA J\l’—“"EHUFELIEl- A2 CHAL AlEH
olHS H"E 20, LIZY —’#%9% CRAl AZF

BIEE OS24l 2

The following warning window pops up if “HRVision 3D-MultiCam” program is installed without

“VisionPro 8.2.”

Check if it is installed in “C:\Program Files\Cognex\VisionPro”. Otherwise, install it again.

HBV¥ision MultiCam V0.9

vou click Continue, the application wi

close immediately,

0xE0BDT363,

Unhandled exception has occurred in lyuur application, If
ill ignore this error and
atternpt to continue, If you click Quit, the application will

Could not load file or assembly 'Coanex, VisionPr
or ang of its dependencies, Exception fram HRES

o, Core, dll’
ULT:

Continue

J{

Details

Quit
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1.2.2.2. MX Component 4.0 Installation

1. Introduction

If it is necessary for the vision system to be connected with “Mitsubishi PLC”, it is required to install
“MX Component 4.0”. The installation procedure is as follows.

First, run “SETUP.EXE” in “EnvMEL” folder of “MX Component 4.0” installation folder.

TERETC
) EZ50cketPe
)G%_Com

) Manual

I MSF

() Update
_INSTSEI.EX_
=1 _ISDEL.EXE
[%] -SETUP.DLL
g _sys1,cab
lciel _ugerl,cab
g datal. cab
DATA.TAG
Tar lang, dat

=] layout.bin
[#] LicCheck.dll
far 03, dat

[%] PROCHECE.dll
1] Setup.bmp
QSETUP.EXE
% SETUP.IMI
(Y setup.ins

[ setup.lid

When the following
Windows program.

33

264K B
iG]
11KB
200KE
GhkE
20,930KE
KB
BKE
KB
23KEB
KB
L1
394KB
B9KE
1KB
101KE
KB

o
I

o

MEE BB B EEEE
U2 2 We ue ne ue pe ue
T TR U U TR TR TR TR O

[ nEningninyninlnlin)

s
=

oo oo i
El
u
[u]
i3

Z2Im uE
FS(CAB) T
AS(CAB) IHY
SIE(CAR) T
TAG TH

GOM OICIO Tt...
BIM T

g2 m2 M wx
GOM OICIOH ...
g8 ZzaH ox
HIE 0|07

22 Z2d%

I 8T

BIE|L S48

LiD

T2 alo oo

o)

g
_IMNET32 B
[1_ISDEL.EXE
|#] _SETUP.DLL
liel _sysl.cab
g _userl,cab
liel datal.cab
[=) DATA TAG
Tanlang, dat
=) layout, bin
ooz, dat

{3 =etup.ins
[ setup.lid

37 ER
284KB  Ex_ MY
kB S =21
KB S& =203 =3
200KE RF(CAR) Itz
45KE BIR(CAB) IR
BA0IKE rE(CAB) It
KB TAG OIH
EKE GOMOICIH k.,
1KE  BIM DHF
KB GOMOICIN k.,
SKE S8 ZEY
KB 24 £3
SEKE 2IHW EH £2F
KB LD IH

screen appears, follow the directions as the installation procedure of general

Environment of MELSOFT

Installation

= [ofX]

1-11
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Information

HRVision 3D-MultiCam

El Setup Complete

Setup has finizhed installing Enviranment of MELSOFT on your
computer,

The program installs the necessany spstem files for
installing MELSOFT praduct into the computer.
The uzage of thiz program for purposes other than
installing of MELSOFT product is prohibited.

Click Finish to complete Setup.

After installing “EnvMEL”, install “MX Component” application. Run “SETUP.EXE”

=

=) EnvMEL

) EZ50cketMe
) EZSocketPe
D) Ex_Com

(o Manual

) MSF

(=) Update
_IMST32LExC
[F]-ISDEL.EXE
@_SETUF‘.DLL
el _sysl,cab
& _uzer,cab
&% datal.cab
DP.TP..TAG
Fanlang. dat

=) layout,bin

%] LicCheck.dll
Fam 05, dat

%] PROCHECK. dIl
(2] o

Y setupiins
[ setup.lid

37|

i}

12 12 N2 N2

20
E0
20
T B0
T2 B0
me Eh
T =0
T =0
T2 =0
284KB Ex_ M
GkB SE Z=1%
1KE S8 ZzI# =g
200KB E(CAB) T
BEKE  RAE(CAR) D}
20,930KE - 2E(CAB)Y THE
KB TaG o
5KB GOM DICIOH ..
KB BIN DM
2B S8 Z=JY =HE
IKE GOM OICIH 0.,
WE 22 Z2IH%
KB HIED 010/
SRE SE€ T2
KB 24 &3
I0IKB SIEY SN &
KB LID mH

==
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1. Introduction

With the installation screen as follows, continue the installation procedure according to the
instructions.

MX Component Version 4
Installation

User Information E Input ProductiD

Type pour name below. “rou must alzo lwpe the name of the

Flease enter the product ID of the praduct.
compary pou wark for,

Fleage input in gingle bute Englizh characters.

M ame: |HHI

Company: |HHI

| Hest » | Cancel | < Back | Hext > Cancel

ation Location MX Component Version 4

Installation

The setup will install SWnDMN-ACT in the following directory.
Click [Mext] ta instal in this directary.

Click [Browse] and select the directory for installing in other
directary.

Click [Cancel] for nat instaling.

Destination Folder

C:AMELSECH Browse...

< Back Cancel |

1-13 / "HYUNDAI
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HRVision 3D-MultiCam

When “MX Component 4.0” is installed, reboot the system.

Restarting Windows

Setup has finished copying files to pour computer. Before you can
uge the program, you must restart Windows or your computer.

Choose one of the following options and click OK. to finish setup.

Information

{* Nes, | wart to restart my computer now.;

1) Completed the installation of this product, §
" Mo, | will restart my computer later.

/ " HYUNDAI 1-14
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1. Introduction

1.2.2.3. HRVision 3D-MultiCam Installation
“HRVision 3D-MultiCam” program installation procedure is as follows.
Close all the applications and install “Microsoft .NET Framework 4.”

Run “dotNetFx40_Full_x86_64.exe” among “HRVision 3D-MultiCam” installation files and proceed with
the instructed installation procedure.

iE 37| 58 SEE 2R
i= HRvisionMultiCamSetup, msi 17.464KE  Windows Installe,,, 2014-01-26 2%,
Lhsetup e d3fkB S8 Z2H 204-0-t5 2=,
f dothetr=40_Full_=B6_x64, exe! 49.768KkE EE2 Z=71H 2m4-02-06 2%,
E5 Microsoft .NET Framewaork 4 2] @|§|@ E& Microsoft .NET Framework 4 2x| EHE\FX|
.NETF k4 23 &5 34
N|$%?Q§w;;r§ SR SUFHAI2Z, j‘lq%w_% MET Framework?t 831Zl= S0 &AM JICH ZHM 2, .!Nk#
MICROSOFT 4= E9fo] 27} A} 834 AdA
Sl O mmAnAAArT LT DA RACTA AR 8 b
S| d .
|
HaCz2s 37: 0MB
H& OI2EE MZh TetEH4: 08
202
J
I8, Microsofil £7 ZH e HEE EHILITHY),
THAE WS 2 Q0 3 M2 HIFHAZ,
Eamn (o m
B8 Microsoft .NET Framework 4 £x| E”E|E‘
a7 2=
N MNET Framework 42t AT/ SISLICH

Microsoft®

mindowE DdaleH A SY HE S "HUEHA 2,

=G
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HRVision 3D-MultiCam

After installing “Microsoft .NET Framework 4”, install “HRVision 3D-MultiCam SW.” Run “setup.exe”

37 EE Eapak i
17,4648 Windows Installe.,, 2014-01-25 2=,
437kE =2 == 204-01-25 2%,
49.268kE EE ZZ71H 204-02-06 2=,

With the installation screen as follows, continue the installation procedure according to the
instructions.

i, HRVision MultiCam A=A i, HRVision MultiCam
HRVision MultiCam -2 x] OF2 AL Al & ] M EQ M =]
Ao 219
HRVision MuliCamS(2) 2 REIH ZX15H= O 228 IES SHERHLICH HRVision MuliCamS(E) CHe S0H ZXIZHLICH

=
0| SCIH @XI5H
TESHALE "FHOE 'S

Ej'\éﬂ CHE SC0H £x5HS OlEH 20 0188

ol

E(ELRE
|C1WHHVisiUﬂ MuliCam®¥ FHOEEIIR)...

ClA3 Z2HD)...

20| BZE ZEM2 HEAAMHN SH EUC 23S g2l O} 0] Z2 M| © AL EE O BREHE AETHE 2= MEI0I AHSE £ 21X S HRVision MuliCam
D%CE)ED‘E %f%\g%%%ﬁlﬂ H=25hs Wel= QA2 2 AR 2l 23] A &7

©IEEARIEY
O RHABHM)

[ =z J[<s=E® | [ osw: |

Executable files of “HRVision 3D-MultiCam” are copied into “C:\HRVision MultiCam”, and the user is
not allowed to change the folder.

Click “Next” button to install “HRVision 3D-MultiCam” program.

1& HRVision MultiCam [Z]59)5) [ & HRVision MultiCam
HRVision MultiCam 4 x| i HE A= P
et | 228
HRVision MultiCamS(&) X152 2I&LICE HRVision MuliCam=(E) €12 &LICH

EUHHT EINE SHFHLMNZ,
A 210 YA,

PIEJET Frameworkl HEH 28 LHOIEE ZEIHS Windows Update& AEsHIA
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1. Introduction

1.3. HRVision 3D-MultiCam Execution

Double-click “HRVision 3D-MultiCam” icon in the desktop to run “HRVision 3D-MultiCam”.

HRYision
I0-MultiCa
m
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2. L|Cense Entry HRVision 3D-MultiCam

To use “HRVision 3D-MultiCam”, you must enter the license key.
You cannot execute any work in the condition without the license key entered.

2.1. HRVision 3D-MultiCam License

To use “HRVision 3D-MultiCam”, you must enter the license key number that fits the “Cognex Frame
Grabber” of the PC with the S/W installed.

To purchase the user license of “HRVision 3D-MultiCam” from the supplier, you must notify the
“System Serial No” for the “Frame Grabber” of “Cognex” to use.

The key code that fits the number provided by the customer will be notified to the user.

After the “HRVision 3D-MultiCam” installation, execute the “HRVision 3D-MultiCam” in the method
described in 1.3. If “Cognex Frame Grabber” is not installed or is not operating normally, the following
warning window will be displayed and the program will be ended.

The user should check whether the “Frame Grabber” is normally installed.

e Mot enough frame grabbers or cameras,

When the “Frame Grabber” is normally installed, the following input window will be displayed.
The user enters the license key received from the supplier and click OK.

| HRVision MultiCam V1.0 |
| nmssst || s |
e rrr rr r |
- ¢« r & r r f+ ¢« ;|

(v [ %]

When the license code is entered incorrectly or when the “Frame Grabber” installed on the PC is
different from the “Frame Grabber” of which the information is provided to the supplier, the following
warning window will be displayed.

@ The License Key is incorrect,

Once entered license key is saved.

But when you uninstall “HRVision 3D-MultiCam” program from the PC, reinstall the operating system
or format the hard drive, the entered key code information will disappear and you need to re-enter
during the reinstallation. Therefore keep the key code in a safe location.
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3. Basic Function

HRVision 3D-MultiCam

3.1. Screen Configuration

“HRVision 3D-MultiCam” supports Korean and English, which can be selected in “Setting” menu. This
manual describes English Windows OS only.

3.1.1. Main Screen Configuration

After entering the correct serial key after running the program, the following screen is displayed.
“HRVision 3D-MultiCam” screen consists of 5 windows, and each menu of control buttons opens an
independent program or setting window.

Manipulation &= ‘ [
Buttons o QK“OD V‘é Eé

WM semngs | caeranon | wran Exposure Search El) Disp. Option | Load Pattern  SaveImage

Image Display Robot L1 Use
Wl ndOW [ Live Display [} Left [ Live Display [ Live Dis Wl ndOW
\ Car Model

Madel 4 (EN)
]

Exposure Control

Auto 3D Correction
All Points
G ————
(RE) Vibration Detection

RobotR2 [ Use Robot12 M Use Bon,Use

PLC Input
[ Vision Reset
[] Vision Start

PLC Output
Output Process e
. - - . [ Vision Read:
Window : - : Window S
- [ vision NG
Ouok [OJUNG
Oizok O L2NG
Orok ORI NG
Orok [JR2NG
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3. Basic Function

The key function of each window is as follows.

Manipulation | Settings, image recording, calibration, check, and auto operation menus are

Buttons provided to control “HRVision 3D-MultiCam.”
Image Display - . .
Window This displays the current live or grabbed image.

This displays the communication details with the Hyundai Robot, various status

Process Window . .
display, progress detalils etc.

Status Window |Recognition result and communication state are displayed.

3D location measurement result on 4 points for the reference and current car

SRLER bodies. The distance between the points are displayed.
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HRVision 3D-MultiCam

3.1.2. Manipulation Buttons

As the button operating the key function of “HRVision 3D-MultiCam”, each function is as follows.

< Q K vl - ~ N\
| < 0-| .2 oe) '
p - = N, anual
1] &g / / N J
Settings | Calibration | Grab Lwe Exposure Search D Disp. Option | Load Pattern SaveImage View

B Settings
This menu is for configuring/managing different functions and connected HW. There are 12
submenus, which are as follows.

- System
Camera type, camera calibration method, result display method, and communication can
be configured. Configure them according to the surrounding equipment and installation
condition.

camera information calibration information

System Setting

Camera Typel Camesa Type 2 Camera Calibration Robot-Camera Calibraticon

® Analog Camera Sing Ime 20 (® Manual Teaching

(%) Stereoc Camera (= 3D
Output Communication ALC
result output ® Absolute Pose @ Serial (R5-232) @ Station1 communication
methOd (O Station 2 Settlng

Com Baud Data  paipy Stop
Port Rate Bits % Bits
Robotl |COML a (115200 (|8 s |MNone s |1
Robot2 |COM2 & (115200 (|8 s |MNone s ||1
communication Robot3 |COM3 (115200 » (|8 s |MNone |+ ||1
attribute Robot4 |COM4 w ([115200 ~ (|8 s |[None |s|/1
Robot5 w v v v
Roboté w v v v
}&;,’-' Default ” L Load V

Serial (R5-232) / Ethernet (UDP) Co
The Mumber of Robots |§

mmunicaticn

/ HYUNDAI
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- Camera Setting

3. Basic Function

Camera model, connection port, and exposure can be configured.

Camera Setting

Camera Model
Frame Grabber Port

|CDgna<8504 (2507 v] 1 v
|Cngne><8504 s v| 2 v
|CDgnE><8504 @zseun v| (3 v
|CDgnE><8504 @25 v| |4 v
|Cugnex8514 @3544129) v| 1 v
|CDgnE><8514 @Hs44129) v| [2 v
|CDgnEx8514 @us44120) v| |3 v

m|CDgne><8514 (Z:544120) v| 4 v

Camera Parameters

m Select a Model Mumber w

Exposure (User)

Video Format

Sony XC-HRT0 1020768 IntDry (rapid-reset, shutter-sw-EDONPISHAL CCF
Sony XC-HRT0 1020768 IntDrv (rapid-reset, shutter-sw-EDOMPISHAIL CCF
Sony XC-HRT0 1020768 IntDry (rapid-reset, shutter-sw-EDONPISHAL CCF
Sony XC-HRTO 1020768 IntDry (rapid-reset, shutter-sw-EDONPISHAIL CCF
Sony XC-HRT0 1020768 IntDry (rapid-reset, shutter-sw-EDONPISHAIL CCF
Sony XC-HRT0 1020768 IntDrv (rapid-reset, shutter-sw-EDOMNPISHAIL CCF
Sony XC-HRT0 1020768 IntDrv (rapid-reset, shutter-sw-EDOMPISHAIL CCF

Sony XC-HRT0 1020768 IntDrv (rapid-reset, shutter-sw-EDOMPISHAIL CCF

Brightness (User) Contrast (User)

e
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HRVision 3D-MultiCam

- Model
Enter car model information and press “Save” button for saving.

Model 3]

Mame

1| I
El ]
4|
s |
Bl v
VFW

|8 | I
El ]

- Reference Points
Location of a car body is registered as the reference location considering the 4
measuring points.

Reference 3D Point / Hole to Hole Distance =

Car Model

2N [select = CorModel v

Reference 3D Points Hole-To-Hole Distance
1 1
2 2
3 3
4 4
5 5
6 6
7 i
8 8
9 9
10 1
= Average
* *

Average
+

Average
+

/ HYUNDAI 3-6

HEAVY INDUSTRIES CO.,LTD.



3. Basic Function

-  PLCIO Map
PLC Input/Output Map can be configured.

PLC 10 Map (5]
PLC Input

Vision Reset M6302

Vision Start ME303

D11

D12

PLC Qutput

Meodel Return D21

Vision OK 15011

Vision NG 15012
Vision Ready 15013

5018

110K 15021

L1 NG 5022
12 0K 15023
15024
R10K 5025

R1NG 15026

g
g

M5027

M5028

@]
=
5l
m

[ & Load ” € save l

- Auto 3D Correction
Select “All Points” to compensate and display the measured 3D data or select “Non-Use”
to display noncompensated data. “All Points” is recommended.
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- Vibration

HRVision 3D-MultiCam

Vibration-detecting camera and vibration detection variable can be configured.

- Limit

Vibration Detection Setting

Vibration Detection

[ use Camera LL-R »

Mesurement Conditicn

=

Focal mm
Distance mm

5]

[ § Default ” £ Load ” € save ]

“Moving Distance Limit” is the distance limit for a measured hole to move in a space
while “Hole-to-Hole Distance Error” is the tolerance threshold value for the distance

between the holes. If the 3D location of a car body moves over “Moving Distance Limit

compared to the reference card body or the distance between the holes is bigger than
the threshold value, NG is displayed.

Limit Setting 3]

Meoving Distance Limit

B 0

N 0 |

Heole-te-Hele Distance Error

o~ |

[ S || S |

4 Close

/ HYUNDAI
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3. Basic Function

- Password
Password can be changed.

Password Setting

[ Gurereremors |

[ towraors | |
(oo | |

l & Change l x Cancel l

- File Management
Saving and deleting cycle can be configured for error images. Deleting data may

overload for the system so it is recommended to set the deleting time in early morning
when the robots don't work.

File Management =

MG Image

-~

Storage Period 303 days

Snciroe EINER]

& Close

—  Screen Layout
According to the robot and camera layout, “Image Display Window” and “Output

Window” layout is changed for “HRVision 3D MultiCam” program. There are 4 options,
which are as follows:

-‘L1-L2-R1-R2
‘L2-R2-L1-L1

‘R1-L1-R2-L2
‘R2-R1-L2-L1

- Language
Language (English/Korean) can be selected for “HRVision 3D MultiCam” program.
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HRVision 3D-MultiCam

B Calibration
Camera calibration program can be loaded and the relation between the robot and camera

can be calculated.

- Camera Calibration
3.2.1 camera calibration program is loaded and the projection matrix is calculated.

- Robot-Camera Calibration
Calibration board used for the camera calibration and the relation with the robot can be

calculated.
Robot-Camera Calibration 3]
Robot w Square Size | mm
Input
Calibration Object 30 Points Robot 30 Points
Output
Transformation Matrix Transformation Error

E Grab
The currently displayed image can be recorded by clicking.

B Live Display
“Continuous Image” is transferred from an installed camera.

B Exposure
There are 3 types of automatic exposure modes.

- Registered Exposure
An image is recorded with the exposure used for the pattern registration.

—  Auto Exposure
The exposure level is automatically changed so that the brightness of the image for
pattern registration and of the current one is similar. In this mode, image recording

becomes slower.

- User Exposure
An image is recorded according to user configuration.

/ HYUNDAI 3-10
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3. Basic Function

Search
If there is a pattern registered, pattern recognition is performed once after an image is
recorded.

3D
If there is a pattern registered, pattern recognition is performed once after an image is
recorded, and then the 3D coordinate value is calculated.

Disp. Option
It can be decided if to display result output date displayed in the screen after pattern
recognition.

- Score
Matching rate is displayed for the result of pattern recognition.

- Pattern Region
Pattern recognition area is displayed.

- Coordinate Axes

Pattern recognition coordinate axis is displayed.
- Origin

Starting point of pattern recognition is displayed.

- Center and Scale
Exposure level configured in Camera Setting window is maintained.

- Center Guide Line
Cross mark is displayed in the center of image.

Load Pattern
Registered pattern is loaded.

Save Image
Current image is saved to “C:\HRVision MultiCam\Image” folder.
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B View

Window display settings can be configured.

- Default

Default layout can be configured for each window.

- Single Camera

It can be changed to single camera-based screen layout.

-  Stereo Camera

It can be changed to stereo camera-based screen layout.

- Output

Output window is displayed.

- Process Status

Process Status window is displayed.

- Reset Position

- DataBase

HRVision 3D-MultiCam

A search window is displayed for error and measured database.
Searched data can be displayed in conjunction with “Microsoft Excel” program.

DataBase

3]

1D Mess_Time Comera | Model | Pattem | Score
v Bl2001-25 9% 308 | Comera 1 | Model 1 [ patiem1 0092

4 |2014-01-25 2% 3:28 | Camera 2| Model 1 Pattem 1 |99.53
5 |2014-01-25 25 328 | Camera 3| Model0 | Pattem 0000
6 |2014-01-25 % 328 | Camerad Model 0 Pattem 0 |0.00

7 |2014-01-25 3 328 | Camera 5| Model 1 Pattem 1 |99.32
8 |2014-01-25 2% 3:28 | Camera6 | Model 1 | Pattem 1 |35.05
9 |2014-01-25 2% 328 | Camera7 | Medel 1 | Pattem 1 10000
10 |2014-01-25 % 3:28 | Camera 8 Model 1 Pattem 1 |10000
11 |2014-01-25 3 3:30 | Cameral Model 1 Pattem 1 |99.92
12 |2014-01-25 2% 3:30 | Camera 2| Model 1 | Pattem 1 |39.83
13 |2014-01-25 % 3:30 | Camera 3| Model 0 Pattem 0 |0.00

14 |2014-01-25 % 330 | Camera 4| Model 0 Pattem 0 |0.00

15 |2014-01-25 2% 330 | Camera 5| Model 1 Pattem 1 |99.32
16 |2014-01-25 2% 3:30 | Camera 6| Medel 1 | Pattem 1 |26.61
17 |2014-01-25 % 330 | Camera 7| Model 1 Pattem1 10000
18 |2014-01-25 3 3:30 | Camera 8 Model 1 Pattem 1 |10000
19 |2014-01-25 2% 3:30 | Cameral | Model 1 | Pattem 1 10000
24 |2014-01-25 2% 330 | Camera 6| Medel 1 | Pattem 1 |2393
25 2014-01-25 % 330 | Camera7 | Model 1 Pattem |10000
26 12014-01-25 25 330 | Camera & Model 1 | Pattem1 110000

Image| Image| Scal Scal Seal| Pos

35304 41270 0.990.99|1.00 |- 5

55018 | 336,99 |099 |09 [1.01 | (255412
= =3
100 |-100 000 000 (000 |0,00.00.

4100 |-100 000 0.00 [0.00 |

00,0

19672 | 28010 |1.01 | 1.01 |0.
259588 |269.12 |1.01 | 1.01 |0
60144 |356.66 | 1,00 | 1,00 |04
74118 38462 099 0.99 |1
35296 41272 1,00 |1.00 |1
55018 |396.96 099 0,99 |1
4100 |-100 |0.000.00 [0,

100 |-100 {000 0.00 [0,
19677 | 28007 |1.01 | 1.01 098 |
25966 | 269.05 /1,00 | 1,00 |1.

60140 386,66 1,00 |1.00 |0.98 |

74130 384 51 1,00 |1.00 {099 |G
352.23 41248 |1.00 | 1.00 |0
25046 | 269,16 | 1.01 | 1.01 |0
60141 38692 1.00|1.00 099 |

i

DataBase Selection
O ErrorDB @© DataDB

From: |2013-09-01 v
o [meos v

®  Manual

“Manual/Auto” mode can be switched. In “Auto” mode, all the buttons are not available, but it

can be controlled only with PLC-robot communication.
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3. Basic Function

3.1.3. Image Display Window

Image window shows continuous image or currently-recorded image as well as the pattern recognition
result.

Option for 3D car body location calculation Display continuous image 3D location measurement
Robot L1 Use 3D
Left [] Live Display || Right [[] Live Display

Output image & pattern
recognition result

Pattern registration
settings window display

Display recognition

i b Exposure - < S
e e o ISEwL e e | D a0

Display current exposure Record image Save current image

In the image window, you can do “Zoom In/Zoom Out”, “Fit Image”, and “Image Exploration” with the
mouse control.
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HRVision 3D-MultiCam

3.1.4. Output

Output window shows 3D locations of 4 points of reference car body and current one as well as the
distance between the 4 points, moved distance, and location tolerance for the distance between the
points.

\
3D measurement data Movement of Measurement result
for the standard car body current car body (OK/NG)
J
/
) I

Fef. Shift Fef, Shift

4 - - - - -
Standard distance m -
between the points Z -2 [ 1112 -
p
Distance tolerance Ref. Shift - Ref. Shift
between points - - - _ _
\, - - - -

3.1.5. Process Window

“HRVision 3D-MultiCam” operation state is displayed.

Date Time Message L]
14-01-22 10:57:26  [Camera 4, Model 1, Pattern 1] The pattern is searched.
14-01-22 10:57:26  9.37ms
14-01-22  10:57:26  [Camera 5, Moedel 1, Pattern 1] The pattern iz searched.
14-01-22  10:57:26  12.66ms
14-01-22  10:57:26  [Camera G, Model 1, Pattern 1] The pattern is searched,
14-01-22  10:57:26  19.54ms
14-01-22 10:57:26  [Camera 7, Model 1, Pattern 1] The pattern is searched.
14-01-22 10:57:26  18.23ms
14-01-22 10:57:26  [Camera & Model 1, Pattern 1] The pattern is searched.
14-01-22  10:57:27  Processing Time: 5.01sec |

/ HYUNDAI 3-14

HEAVY INDUSTRIES CO.,LTD.



3.1.6. Status Window

3. Basic Function

Recognition result, model information, enabled/disabled different functions, and PLC communication

state are displayed.

Status [®]

Model 1 (MD)

Recognition result

Exposure Control

Model information

Registered Exp.

Exposure control information

Application state of auto 3D

location calibration

Application state of vibration

detection

Robot communication status

PLC communication status

R_Model :

[ vision CK
[] vision NG

PLC input signal

[[] vision Ready

Ouok [OunG
[Jrzok [JL2nHG
[OrRioK [JRING
OrR2oK [ RZNG

PLC output signal

3-15
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HRVision 3D-MultiCam

3.2. Key Functions

3.2.1. Stereo Camera Calibration

This is a camera calibration process to match camera coordinate system and common one of the
process.
“HRVision 3D-MultiCam” performs the calibration using the following calibration board.

While the calibration board above is placed in the visual area of stereo camera, stereo image is
recorded. Recorded stereo image is saved to “C:\HRVision MultiCam\Image” folder.

In “Calibration” menu of “HRVision 3D-MultiCam” menu, click “Camera Calibration” menu to perform
the following “Hyundai Heavy Industry Stereo Camera Calibration Program” (Calibration Program).

T —
CameraiModel Selection
Model 1 =l
Calibration Board Shape
P Size: 10 Set|

Open Image
Left Image J Right Image.

Stereo Camera Calibration
Lett Comer | Right Comer |

PMatrix | Save P Matrix

Threshold for Corner Detection
I~ Change Threshold

< >
Write Cal3D | Save Cal3D

Ready M

“Calibration Program” can be used only by entering correct password. The password will be provided
by the seller of “HRVision 3D-MultiCam SW.” If wrong password is entered, the program is closed.
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3. Basic Function

The figure below shows password prompt.

Password

Cancel

With correct password, all the functions of “Calibration Program” can be used as shown below. The
functions of “Calibration Program” can be executed by controlling the “Control Box.”

0| LR 28 4

Selection

Control Box o
3 size:[10 Set|

Open Image
Lefimage | RightImage
Stereo Camera Calibration
Left Comer | Right Comer
PMaix | Save P Matbx|

Threshold for Comer Detection
I~ Change Threshold

% 57
RightComer
X
3D Reconstruction Test
Triangulation
X Y z
< >
Write Cal3D | Save CalaD

Ready NUM
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HRVision 3D-MultiCam

@ Camera model

Control Box

Camera/Model Selection /
Robot1 <4 | r _ )
(@ Setting button for cell size
Calibration Board Shape of calibration board
v size:[10 et/ _ : J
i Open|l . .
® Open image on the left \.\_‘ e l @ Open image on the right.
b | Left Image; Right Image
s N
@ Detect the corner of left Stereo Camera Calibration ( . h
imane L LettComer | Right Comer |4—— @ Detect the corner of right
\ J image
\

L P Matrix | SaveF‘MalrixL
@ Calculate projection matrix l’ T
Threshold for Corner Detection SaVe projection matrix
| [ Change Threshold ’—
@ Set threshold value. l ™ Window Size | 0 Set
@ Load projection matrix

- N\ ~ Load PLPR K

Settlng of SiZe of corner Feature Points Selection
detection window Sk g J‘
\. y, I Direct Corner Input kf )
Left Comer @ Start/stop button for
( @ Enter ¢ locati . ) * M detecting characteristics
nter_lng of ocations o — L )
1q orner
characteristic points . v
. J
3D Reconstruction Test
Run 3D restoration. Triangul
X R el B
< £
@ Write 3D restoration result wilte CalaD | Save Cal3D f (16) Save as file.

The camera calibration procedure is as follows.
First, select the number of stereo camera with “@ Camera model” combo box of Control Box
according to the location of robot.

With “@ Setting button for cell size of calibration board”, enter the cell size of used calibration board.
According to the lens specifications and installation environment, the size of calibration board can be
10mm, 15mm, and 20mm while the 10mm one is generally used.
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3. Basic Function

With “@ Left Image” button, open the left stereo image of the calibration board. The image is saved to
“C:\HRVision MultiCam\Image” folder. The selected image is loaded to the calibration program.

FE UMD [ Image ~| & E-

I Error
[Fimage!_lbmp

(=4 Imagei_r.bmp

s [Imagei_lbmp Z7/(0)
[BMP File(s) -] EXP
[~ %3 #822 IR

B =
e
2
L]

=

2
g
Jz
=

CamerafModel Selection

|Robot 1 =

Calibration Board Shape

[ sizez[10 set| I ...... ------

Open Image . . - -
— Ilgy g sw
Sterco Camera Calibration . . | B | i N | | # 1 .
Left Comer | Right Comer

PMatrix | Save P Matrix BERERRR N EEEEN

Threshold for Comer Detection l . . . .
I Change Threshold . . . . l . .

I~ Window Size | | set | l . l [ | B . . . . .
Load PLPR . .
Feature Points Selection '

Start Stop E s

I Dircct Comner Input
Left Corner
X

Y

RightCorner
X v

3D Reconstruction Test

Triangulation

Write Cal3D | Save Cal3D

(X 2311, V3 458, Gray : 134) UM
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HRVision 3D-MultiCam

With “@ Right Image” button, open the right stereo image of the calibration board. The image is saved
to “C:\HRVision MultiCam\Image” folder. The selected image is loaded to the calibration program.

21 ?x
= Al S Image = ef BE-

(= Error

(%4 Image1_Lbmp

=

mH OIS(M [Imagel_r.brp w0}

o E AT [BMP Filelsy =] T

22 HESE 2

Camera/Model Selection
[Rabor 1 -l

Calibration Board Shape

4 sizesfio  ser| |

Open Image = . .

jrvens) % T
Stereo Camera Calibration | . [ | | N | i
Lo Comer | RightComer | |

PMatrix | Save P Matrix| | . . . inl
Threshold for Ce Detecti
sy (R RLRL

I~ Window Size | set | |

Load PLPR

Feature Points Selection
Stant _ swp ‘
Direct Corner Input . -
gy SBagy gann ¥
r sun
RihiComer = . . . ] B | . .
SEEsng gunnnsn
3D Reconstruction Test
Tangutton | EEENEN EREEER
) T
EEENEN NEENRNETRN
. ‘|mmunEE Fagggyg
‘Write Cal3D Save Cal3D
an |
(X : 447, Y : 2, Gray : ) NUM

HEAVY INDUSTRIES CO.,LTD.



3. Basic Function

To calculate the corner points existing in the calibration board of the image, set corner detection
threshold value. Click “@ Change Threshold” check box. Locate the mouse pointer on the white area
of left image and double click it.

CameraModel Selection
[Rabot 1 ]

Calibration Board Shape
" Size:[i0  Set

"taggy guuuns
lll... .-llll
Sl iEEy sEEEEN
EEEEII EEEEEN
gEEgil SEEEEN
gl SEEEE N

l: Ploase doubleclick an white cell of image e right buten of mouse. . .

_———
-
et Gamer - aa T El
RihiCaras = . . | | ... ..-.. .
SEENny g n

Open image
Lenimage|  Rightimage| | (I8
Stereo Camers Calibration
Left Comer | Right Comer
PMatiix | Save P Matrix

Threshold for Comer Detection

 Change Threshold

3D Reconstruction Test

Tiangalaton B EEEEN EEEEEDN
x [ v | z

EEEEEE EEERNNETSN
‘ |mmmuss sunggy
Write Cal3D | Save Cal3D |

s il blakll s n

. =3 ~ .

(X : 22 Y 1 228 Gray : 55) NUM |

As shown in the figure, locate the pointer on the black area and double click it to automatically
configure the threshold value to detect corners.

1 Please doubleclick a black cell of image by the right butten of mouse
e

Edt View Help
D&d 2| &y

ComeraModel Selection
Rabot 1 |

Calibration Board Shape

[ Size:[10 Set| ...... ...-.-

Open Image . . . - - -

Leftimage | Right Image 1 in nn k]
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HRVision 3D-MultiCam

Stereo camera calibration can be performed using the corner points of black rectangles for the same
areas between left and right images. The procedure to obtain corner points of each image is as
follows.

Click “® Left Corner” button and then the contour of the black rectangle of left image in the following
order. Click the 8 points in the order to automatically detect the corner of black rectangle in the area.

4) 1 5) 6)

Ay m
RNy p W
BNy .
NN
EEEEEN M.

gy NN NN
5 M‘%{Mﬂ‘?
2) 8 7 |

Click “® Right Corner” button and the contour of the black rectangle of left image in the following
order. Click the 8 points in order to automatically detect the corner of black rectangle in the area.

Bi; ght Image
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'llllnxlllll
BNy AN
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LY B4 ey ¥
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3. Basic Function

If the detected numbers of corner points are the same for left and right images, click “@ P Matrix”
button. After the calculation is completed, the corner points become blue.
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Click “® Save P Matrix” button to save the projection matrix. Saved calibration data is saved to
“C:\HRVision MultiCam\Cal” folder. Check if “P(No.)L.txt” and “P(No.)R.txt” files are created for the
selected camera model. If the files are created, the camera calibration is completed.
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HRVision 3D-MultiCam
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3.2.2. Pattern Registration

3. Basic Function

This is a function used to manage (register/edit/delete) and teach the patterns for each model.

Camera selection

Pattern Registratiun
Camera

Record image H Save image

Model and pattern selection

Camera [ (Frame Grabber] Cognex 8514 (Z34544129)\[Port] 1, [Video Formyffl Sony XC-HRS0 640x480 IntDry (rapid-reset, shutter-sw-EDONPISHAI) CCF

Exposure:

Exposure [
setting

<

L I

[J Auto Exposure
[ Live Display

N\ / i
1656 i .
z ? IE . iwo | 1666 ms  Brightness: =

[# Space: (729, 0)

~ [Zoom: 100,00 %

lIntensity: 42
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4. Work Procedure

HRVision 3D-MultiCam

The work procedure of the “HRVision 3D-MultiCam” is as follows.
The detail description of each procedure is provided in the following sections.

HRVision 3D-MultiCam software installation

Optical device installation
- Camera installation
- Lens attachment : Adjust focus and iris
- Lighting installation
- Chek the grab image

Robot, PLC < Vision communication setup

Camera calibration

Model pattertn registration
& Recognition perfotmance test

Registration of reference car body

Prepare robot operation program

Test robot interlocking
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4. Work Procedure

4.1. HRVision 3D-MultiCam Software Installation

Install “VisionPro 8.2, MX Components SW” and “HRVision 3D-MultiCam” software in accordance with
1.2.2, and register the license key in accordance with 2.1.

This operation procedure describes the installation and operation procedures for HRVision
3D-MultiCam in conjunction with Hi5 controller.

4.2. Optical Device Installation
Install the camera and lighting according to the using purpose.

In the following figure, install “HRVision 3D-MultiCam” program and run “HRVision 3D-MultiCam” to
create the initial screen of “HRVision 3D-MultiCam.”

HRVision 3D-MultiCam

AR, @ vie 1 |~ A
5 s . = 5 — \ \
A | T o | i 1 Q> = ee J| Manual
4 Fav S i o \ . oV : ~ AN,
Settings | Calibration Grab Exposure Search 3D Disp. Option | Load Patten  Save Image View

p

Robot L1 Use Use

[] Live Display [] Live Display [] Live Display

Robot R1 Use

[] Live Display [ Live Display

[ visien Reset
[] Vision Start
Model :

PLC Output

Otzok [JL2nG
O rok []RING
[ rRzok []RZNG

I ot Date  Time = Message RiNoI
B 140404 124730 Please, wait for 3 while... [ Vision Ready
- - 140401 124730 No pattems are regictered, [ vision OK
[ Vision NG
m - | Duok [JuNG
RL Ref.

4-3 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



HRVision 3D-MultiCam

In the initial screen, abnormal image can be recorded because the camera type is not configured.
Configure the correct camera type with “Setting” menu.

“Settings” and “Calibration” configuration menus require password. Contact the seller for the
password.

Password

s | —

{ o oK ” &K cencl l

By clicking “Settings — System Setting”, the dialog below is created. According to the process
environment, configure and save the camera type, calibration method, and communication method
and properties.

System Setting 3]

Camera Typel Camera Type 2 Camera Calibration Robot-Camera Calibration
(3 Analog Camera 3 Manual Teaching
(&) Stereo Camera @® 3D
Output Communication pLC
® Absolute Pose @ Serial (RS-232) (® Station1
Tr Eil \UDR () Station 2

Serial (RS-232) / Ethernet (UDP) Cemmunication

The Number of Rohats

com Baud  Date oy,  Stop

Port Rate Bits Bits. - - e
Robotl |COML (115200 % 3 w|[Mane w1 |:| |:| |:| |:| |:|
Robot2 |COM2 w|[115200 w8 w|Mone w1« |:| |:| |:| |:| |:|
Robot3 [COM3 (115200 v (3 w|Mane w1+ |:| |:| |:| |:| |:|
Robot4 [COM4 v |[115200 w8 w|MNone w1« |:| |:| |:| |:| |:|
s | v wlw v o o
s || v M o
[ NN M N
f/‘l Default H L Load ‘v"{,

/ "HYUNDAI 4-4

HEAVY INDUSTRIES CO.,LTD.



4. Work Procedure

By clicking “Settings — Camera” menus, the type and exposure can be configured for the installed
camera.

Camera Setting
Carnera Model
Frame Grabber Video Format

Cam1: |Cognex8511 (Z13825557) |+ Seny XC-HRT0 10206788 IntDrv (rapid-reset, shutter-sw-EDONPISHAI CCF

Cam2: |Cognex 8511 (713825557) + Sony XC-HR70 1020x768 IntDrv (rapid-reset, shutter-sw-EDOMPISHAL CCF
Cam3: |Cognex8511 (713825557) + Sony XC-HR70 1020x768 IntDrv (rapid-reset, shutter-sw-EDOMPISHAIY CCF
Cam4: |Cognex8511 (713825557) Sony XC-HR70 1020x768 IntDry (rapid-reset, shutter-sw-EDOMNPISHAI CCF
Cam35: |Cognex8514 (734544129) w Sony XC-HR50 640:480 IntDry (rapid-reset, shutter-sw-EDONPISHAT) CCF
Cam6: |Cognex8514 (734544129) w Sony XC-HRS50 640:480 IntDry (rapid-reset, shutter-sw-EDONPISHAT) CCF

Cam7: |Cognex8514 (Z34544129) |+ Sony XC-HR70 1020x768 IntDrv (rapid-reset, shutter-sw-EDONPISHALL CCF

Cam8: |Cognex8514 (Z34544129) |+ Sony XC-HR70 1020x768 IntDrv (rapid-reset, shutter-sw-EDONPISHAIL CCF

Camera Parameters
Exposure Brightness Contrast

iy W ————
. W ————
e E—
Cam 4: —37
s ——————
Tl = —————
Cam7: ° 37
Camg: U

T ——= =

[

T

|

2

=
-

If you want the camera layout to be same as the process, press “Settings — Screen Layout” to change
it.
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HRVision 3D-MultiCam

By clicking “Grab” and “Live” buttons, check if the normal image is recorded.

{8 HRVision 3D-MultiCam

Xﬁoﬁ u <> @Manual

Settings Calibration Live Exposure

Stereo Camera Status

Robot L1 Use

[ Live Display [J Live Display [ Live Display

Car Model
Model 4 (EN)

Auto 3D Correction
All Points

Vibration Detection

Non-Use

[ Live Display

[ Vision Reset
[] Vision Start

Model: | 4|

E— PLC Output
Time | Message R_Model:

[ Vision Ready
[J vision OK

[ Vision NG
= =
r2-12 [ Dok [lne

- I O ROk [JRING

O R20K [JR2NG

According to the work, distance from camera, and environment, configure the focus and aperture of
the camera.

Fix the camera and check the focus and aperture rings to prevent the gap.

After installing the vision, check if normal image is recorded when the peripheral equipment is
operated.

If there is noise in an image, check the insulation for the camera and cable.
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4. Work Procedure

4.3. Communication Setup of Robot and Vision

4.3.1. HRVision 3D-MultiCam Communication Setup

When image acquisition is completed, configure communication of “HRVision 3D-MultiCam”.

Through “System Setting” dialog, check if the vision system communicates with the robot and PLC

according to the configuration.

System Setting
Camera Typel Camera Type 2

) Analog Camera

(@ Stereo Camera

Qutput Communication

(%) Absolute Pose ) Serial (RS-232)

Serial (R5-232) / Ethernet (UDP) Communication

The Number of Robots

com Baud Data Parity Stop

Port Rate Bits Bits
Robot1l |[COML + (115200 |+ (8 s ([Nonme w1 w
Robot2 |COMZ 115200 |w |[8 w (|Mone s (|1
Robot3 |[COM3 |+ (115200 |+ (8 s ([None w1 w
Robot4 |COM4 w 1115200 w8 wf|Mone seffl
Robot 5 A4 A4 v L A
Robot 6 v A v v v

§ Default H £ Load ) 3

Camera Calibraticn

@ 3D

PLC
(®) Station 1
() Station 2

Robotd
RebokS

=

PLI 1]

Robot-Camera Calibration

(&) Manual Teaching

el | |
LT
L [ 11
LanillN

L,
2
L
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4.4. Camera Calibration

4.4.1. Model Setup

Pattern recognition result and calibration data is managed by model.

First, click “Setting — Model” menu to select the model.

Model

MName

. v

HRVision 3D-MultiCam

/ "HYUNDA
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4. Work Procedure

4.4.2. Camera Calibration Parameter Setup

Camera calibration to align the camera coordinate and robot coordinate is executed. The camera
coordinate uses the pixel units and the robot uses the mm units. Therefore, in order to use the
measured results from the camera coordinate and execute the work in the robot coordinate, it requires
a process to change the results of the camera coordinate into the robot coordinate. This is called
camera calibration and “HRVision 3D-MultiCam” uses the calibration board described in 3.7.2 and
executes the calibration.

4.4.2.1. Calibration Board Arrangement

Considering first the lens specification, workpiece arrangement, pattern recognition accuracy etc., set
the distance between the camera and the workpiece (Grab image location). The distance between the
camera and the workpiece is not only used for camera calibration but also for pattern recognition.
Therefore you must set it consistently. If the distance between the camera and the workpiece has to
be modified start resetting all the setup of “HRVision 3D-MultiCam” including the camera calibration.

Place the calibration board on the location where the work subject will be located. The calibration
board must not move during the camera calibration.

4.4.2.2. Teach Calibration Point
Attach a tip at the tool end of the robot and teach the 3 calibration points of the calibration board.
At this time, enter the tool parameter of the robot and enter the tool parameter of the attached tool.
Each calibration location is logged in the robot operation program on the basis of common coordinate
system.

4.4.2.3. Grab Calibration Board Image

Click “Grab” button to record the image, including the calibration board.

Robot R1 Use

[] Live Display

ant
gal BEERun
gaf EREmngn
.|l'.ll

i .

Exposure
| 1666 |
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4.4.2.4. Implementation of Stereo Camera Calibration

HRVision 3D-MultiCam

Click “Calibration — Camera Calibration” menu of controls to run the camera calibration program.

/ Hyunda Heavy Industry Stereo Camera Calibration Program
Eile Edit View Help

D&W
Control Box
Camera/Model Selection

Robot 1 -
Calibration Board Shape
7 Clype Size:[10 Set

Open Image

Stereo Camera Calibration
Left Corner Right Corner |
P Matrix Save P Matrix

Threshold for Corner Detection
" Change Threshold 80

I Window Size ) Set
Load PLPR

Feature Points Selection

Start Stop

1™ Direct Comer Input
Left Comer
X

=R 4

| Left image

i'lh

-

—

ey

Rightlmage

Y

RightCorner
X

3D Reconstruction Test

Triangulation
X 2 = "

| "inan
- —L| EEEnE
‘Write Cal3D Save Cal3D :

i

(X : 208, ¥ : 3, Gray : 255)

oz ¥
i Ew

—

b

CEX

X

Ne=—

From the left/right image, obtain the corner points according to the stereo camera calibration function
described in 3.2.1. For more details, refer to “3.2.1 Stereo Camera Calibration”.

Once all the corner points are extracted from left/right image, click “P Matrix” button to calculate the
projection matrix and “Save P Matrix” to save it. The calibration data is saved to “C:\HRVision

MultiCam\Cal” folder as “P(No.)L.txt, P(No,)R.txt”
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4. Work Procedure

4.4.2.5. Performance of Robot-Camera Calibration

From “HRVision MultiCam” controls, click “Calibration — Robot-Camera Calibration” menu for
robot-camera calibration. By selecting robot number and the rectangle size of calibration board, 3
points are displayed on the basis of the calibration board coordinate system and then these points can
be taught as the robot.

Robot-Camera Calibration ®
Robot [1(L1) » Square Size E | mm

Input

Calibration Ohject 3D Points Robot 3D Points
-7.071069, -45.000000, -7.071089

-70.710690, -45.000000, -70.710690
70.710690, -45.000000, -70.710690

Output

Transformation Matrix Transformation Error

Enter 3 teaching points (X, Y, and Z) in the right space and press “Calibration” to display the transfer
matrix and tolerance. If the error is Imm or more, the calibration has been misconducted so perform
the camera calibration again. If the error is 1mm or less, click “Save” button to save the transfer matrix.
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HRVision 3D-MultiCam

4.5. Model Pattern Addition and Pattern Recognition Test
Register all patterns for pattern recognition and execute the pattern recognition test.
4.5.1. Grab Image

Move the Hyundai robot to a position which cannot be seen in the image. At this time, the workpiece
should not be moved.
Click on the “Train” tab from the Setup mode, and click on the “Grab” button of the operation buttons.

Robot R1 Use

[] Live Display [] Live Display
\

Exposure
16,66

Pattern Registration
. Car Model and Pattern Number

0640480 IntDrv (rapid-reset, shutter-sw-EDONPISHAI CCF | T st Corvosel v

-

V= 16.66| m:
Eotie N o 40 w B 00

Roaa«a II [ Auto Bxposure @.

Average Intensity: - [ Live Display

(S | o |

Pattern Registration

H&+ @ =

® Origin
O Center

Setting Search
[

Display Option

Space: (903, 6) - |Zoom: 100,00 % Intensity: 75
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4. Work Procedure

4 .5.2. Pattern Addition

Select a car model and pattern number. The pattern number is used to register different patterns for a
car model when the starting point of the patterns must be the same. In general, 1 pattern is registered
for 1 car model so select “Pattern 1”.

Car Model and Pattern Number

Model 1 Model 1 w

Click “Setup Pattern Region” button to display a rectangle in the screen to configure pattern area.

Pattern Registration

Qg@ @

Setup Pattern Region

KM a & « |[FHE 0@

Average Intensity: --

[ & Apply ][ R cencel ]

{# Space: (386, -2) ~|Zoom: 100,00 % Intensity: —
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HRVision 3D-MultiCam

According to the area from which the pattern is extracted, change the size and location of pattern area
configuration rectangle. The patterns must be easily distinguishable for each model, and FOV and
required accuracy must be considered for the selection.

[ «F Apply “ R cencel ]

Average Intensity: --

ey

{# Space: (686, 1) ~|Zoom: 100.00%  |intensity: 28
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4. Work Procedure

Press “Apply” button to extract the pattern within the rectangle.

Rmaa e [#HE | O acobposue @

Average Intensity: -- [ Live Display

|#Space: (903, 1 ~|Zoom: 100,00 % Intensity: 74

Press “Mask Image” button to remove unnecessary characteristics.

Pattern Registration

.Setup Pattern Hegionl I

The menus are changed to enable Mask configuration.

B @.nﬂl%'lg‘@@al@sﬁl
Tool: 7 - | Pencil Color: 2 [l W Apply ” R concel
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HRVision 3D-MultiCam

"«

To configure the Mask area, select “Rectangle Select”, “Affine Rectangle Select”, or “Ellipse Select”
from “Tool” menu. In general, “Rectangle Select” is good enough but other shapes can be selected if
necessary.

BH% Y RRAL N BRIOK KK FHE
qul:/y\PenciIColor:Q [ ' Aeply ” K conce ]

i1 Rectangle Select

Affine Rectangle Select
Ellipse Select

| Pencil
|

{# Space: (61, -3) ~|Zoom: 100.00%  |intensity: —
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4. Work Procedure

On upper left of the screen, a shape is displayed to configure Mask area. If “Rectangle Select” or
“Affine Rectangle Select” is selected, the following rectangle is displayed while if “Ellipse Select” is
selected, a circle is displayed.

BH% (Y BREL N BRIVK R FHE

Tool: 33~ | Fill Color: QIE\ gFill Current Selection | 5 Properties

\ 8

[ «F Apply “ R cencel ]

{# Space: (141, -1) ~|Zoom: 100.00%  |intensity: —
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HRVision 3D-MultiCam

Based on the area to be designated as Mask, change the size and location of Mask configuration
rectangle and press “Fill Current Selection” button.

BE%YBREL N BROK KRR FHE
Tool: i3t~ | Fill Color: QE]\%FHI Current Selection (| 57 Properties

[ «fF Apply H R cencel ]

|# Space: (323, -3) v |Zoom: 100,00 % Intensity: --
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4. Work Procedure

Because it is filled with Mask until the area to be extracted as a pattern, select “Rectangle Select”,
“Affine Rectangle Select”, or “Ellipse Select” in “Tool” to exclude the area to be extracted as a pattern.

BH% YBREL N BROK Q| ) FE
Tool: 73+ | Fill Color: Q\\’@Fill Current Selection | % Properties [ & Apply H # cencel ]
Rectangle Select . S e G — ~

3 Affine Rectangle Select
< Ellipse Select

/| Pencil
. Brush

ny
{# Space: (51, -3) ~ [Zoom: 100,00 % fintensity: —
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HRVision 3D-MultiCam

Select “Ellipse Select” to display a circle on the upper left of the image.

BEE YRR (- ERO.] ) FHE

Tool: <+ | Fill Color: Q@\%Fill Current Selection | 57 Properties

«F Apply H x Cancel

-t .

|#Spa|:e: (166, 51) ~Zoom: 100,00 % Intensity: 42
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4. Work Procedure

Move the circle to an area to be removed from Mask. Select “Care (unmasked) pixel color” from the
menu and press “Fill Current Selection” button.

BRA%G YRR (- ER]OQ Q@ FHE
Tool: <3+ | Fill Color:. |[%2Fill Current Selection || 5 Properties

[ & Apply H R cencel ]

|#Space: (305, -3) v |Zoom: 100,00 % Intensity: --
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HRVision 3D-MultiCam

The configured area is removed from Mask as shown below.

SR Y REo (- ERO.] ) [HE

Tool: < | Fill Color:. | %gFill Current Selection | ¢ Properties

«F Apply H x Cancel

-t .

|

|#Spa|:e: (767, 3) ~Zoom: 100,00 % Intensity: 57
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4. Work Procedure

To remove the Mask area in different shape, select “Rectangle Select’, “Affine Rectangle Select”, or
“Ellipse Select” from “Tool” and repeat the process. When finished, press “Apply” button.

Elﬂ RAIRR ] [] Auto Exposure @

Average Intensity: -- [ Live Display

# Space: (1018, 91) ~|Zoom: 100.00%  [intensity: 200

The starting point of pattern is located in a random point so it needs to be moved. Press “Move Origin”
button to enable the movement of coordinate axis.

Pattern Registration
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HRVision 3D-MultiCam

Move the coordinate axis to a hole to be registered as the starting point and press “Apply” button.

Xl & a|& & [FHE | O adtobposue @

Average Intensity: -- [ Live Display

{# Space: (306, -1) - |[Zoom: 100,00 % Intensity: —

Pattern Registration

To find the exact center of the hole, press “Find Hole Center” button.

L3 ClE
- ;-FindHoleC
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4. Work Procedure

Caliper is displayed around the hole to detect an ellipse.

ke a @« EFE i Y

Average Intensity: --

«F Apply H x Cancel

|#Spa|:e: (626, 504) ~Zoom: 100,00 % Intensity: 132
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HRVision 3D-MultiCam

Zoom in the screen by rolling the mouse wheel. Make sure that the caliper is located around the hole.
If it is not, change the shape of caliper.

ke & & [ -
Q Ga

Average Intensity: --

l & Apply “ x Cancel

< ) i B

|#Space: (556,493, 353.2) - |Zoom: 565,69 % Intensity: 113
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4. Work Procedure

Press “Apply” button to extract the center of ellipse and to display the point for detection as “+.”

ke & & [ (@] i Bz
9] v | %

Average Intensity: -- [ Live Display

>

4

<
[ Space: (567,782, 234.333) -[Zoom: 565,63 % |intensity: 127

To check if the ellipse is correctly extracted, uncheck “Fine Features” and “Coarse Features” in

“Display Option.”

Display Option

Registered Pattern

Pattern Region [¥] Coord. Axes

[] Fine Features [ | Coarse Features
[] Ellipse [ Rectangle
Search Region [v] Mask Region
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HRVision 3D-MultiCam

In the image, the characteristics that were extracted as patterns are not displayed but only the points
to detect the ellipse and the ellipse are displayed.

@ & e ® | [ Auto Exposure @

Average Intensity: -- [] Live Display

< >

|#Snace: (583,363, 295,747} - |Zoomn: 565,69 % Intensity: 129
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4. Work Procedure

In the context menu, press “Fit Image and Graphics” to go back to normal scale screen.

@ & e ® | [ Auto Exposure @

Average Intensity: -- [ Live Display

>

Pointer
Pan
Zoom In
Zoom Qut

Pixel Grid
Subpixel Grid
Show Tool Tips
Zoom Wheel

Fit Image

Fit Image and Graphics L |
Zoom 100%

Auto Fit Image
Auto Fit Image With Graphics
Maintain Image Region

Colormap, .,

Save Image to File,

< >
[ Space: (540,892, 326.090) - [Zoom: 565,63 % |ntensity: 119

Initially, the pattern exploration section is the image as whole. Press “Change Search Region” to

change the exploration section.

Search Region
KA ® Origin
"] O Center

Change Search Region
R ]
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HRVision 3D-MultiCam

Now, the pattern exploration section can be changed.

ke a @« EFE i Y

Average Intensity: --

«F Apply H x Cancel

{# Space: (1020, 767) ~|Zoom: 100,00 % Intensity: 1
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4. Work Procedure

Change the pattern exploration section.

Rlma a |« « FHE Y™

«F Apply H x Cancel

Average Intensity: --

|#Spa|:e: (798, 0) ~Zoom: 100,00 % Intensity: 78
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HRVision 3D-MultiCam

Press “Apply” button to configure the pattern exploration section.

Rmaa e @FHE | O sobpoure @

Average Intensity: -- [ Live Display

|#Spa|:e: (892, 1) ~Zoom: 100,00 % Intensity: 62
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4. \Work Procedure

To configure the pattern detection threshold value, press “Advanced Setting” button.

Setting

%,
i 5%

T Advanced Setting

Pattern Search Setting &

Camera / Car Model

oo [T

Pattern Match Accept

Pattern Search Option
High

Low

Press “Save” button to register the configured pattern and check if the pattern is registered by pressing
“Search Pattern” button.

Search

[Search Fater)

If a pattern is not registered, the following message window is displayed:

Question
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HRVision 3D-MultiCam

If the pattern registration is OK, the explored pattern is displayed on the screen.

Rmaa e @FHE | O sobpoure @

Average Intensity: -- [ Live Display

|#Spa|:e: (729, 0) ~Zoom: 100,00 % Intensity: 42
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4. Work Procedure

4.5.3. Pattern Recognition & 3D Location Measurement Test

Pattern recognition and 3D location measurement are performed for a registered pattern.

Click “3D of Image Window” button, or “Search” or “3D” button of “Control Button”. Pattern recognition
area and the recognition result are displayed on the image window. Configure the optimal pattern
models by considering the pattern recognition result and editing/adding a pattern.

[ HRVision 3D-MultiCam

< % ° &5 %Q U« AR=ER e

)% ~ \ O = €|

g | =0 ﬁ o . PoYe | Enf Ewg” I Bhil
_ Settings | Calibration | Grab Liv Exposure | Search 30 Disp. Option | Load Pattern  Savelmage |  View |

Status

Robot R1 Use 30 Robotll [4 Use
[] Live Display [ Live Display [] Live Display || Fi
Car Model
A

Exposure Control

Robot L2 Use

L
1

PLCInput

[ Vision Reset
[] vision Start

Model: | 4

PLC Output

Grab Exposure

EOE
Time S R_Model :
= = [ Vision Ready
s - [ vision OK
[ Vision NG
= | COJuok [JUNG
O Lok [JL2nG

Z z O RioK [JRLNG
R R : [ R2oK [IR2NG

Process
Date

Message
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HRVision 3D-MultiCam

4.6. Registration of Reference point

If 3D location measurement is completed for each stereo camera, register the measured points as
reference points. Click “Settings — Reference Point” menu of the control button. Select a car model in
“Car Model” panel and then press 3D button of a camera for each robot. To obtain the 3D location
measured with a camera for robot L1, for example, press “3D (L1)” button. Whenever the button is
pressed, the measured average 3D location and accuracy is calculated. To improve the accuracy of
reference car body location, make 10 measurements. Because the accuracy is affected by different
factors, check the external lighting, camera aperture, cable, or registered pattern if + value is large.
Repeat the process above for robot L2, R1, and R2. Press “Save” button to save it as a reference car
body.

Reference 3D Paoint / Hole to Hole Distance =

Car Model
m Selecta Car Model

Reference 3D Points Hole-To-Hole Distance

Lverage All3DLL, L2, R1, RZ)
+
3bz)

w | E e oo || o || =] w ]
3
&
2

Average
*

[ -b Load H e’, Save ]
3D (R2)
—
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4. Work Procedure

4.7. Creation of Work Coordinate System & Teaching/Conversion of
Working Point

If a reference point is registered, the robot controller receives the location of reference point through
serial or Ethernet communication to create the work coordinate system.

Operator teaches Hyundai robot to log the working location in the robot operation program on the
basis of work coordinate system.

If there is a working point taught on the basis of base coordinate system or encoder coordinate system,
use the log coordinate system conversion function of Hi5 controller change the coordinate system of
robot operation program on the basis of created work coordinate system.

4.8. Auto Operation

When all the setup is completed, “HRVision 3D-MultiCam” will run automatically.

Click “Manual” button of the control button. At the moment, “Manual” button is switched to “Auto”
button while the other buttons are disabled.

“HRVision 3D-MultiCam” can only be operated with the communication with PLC and Hyundai robot.
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e Head Office e A/S Center
Tel. 82-52-202-7901 / Fax. 82-52-202-7900 Tel. 82-52-202-5041 / Fax. 82-52-202-7960
1, Jeonha-dong, Dong-gu, Ulsan, Korea

e Seoul Office
Tel.82-2-746-4711 |/ Fax. 82-2-746-4720
140-2, Gye-dong, Jongno-gu, Seoul, Korea

e Ansan Office
Tel.82-31-409-4945 / Fax.82-31-409-4946
1431-2, Sa-dong, Sangn[OK]-gu, Ansan-si, Gyeonggi-do, Korea

e Cheonan Office
Tel.82-41-576-4294 | Fax.82-41-576-4296
355-15, Daga-dong, Cheonan-si, Chungcheongnam-do, Korea

e Daegu Office
Tel.82-53-746-6232 / Fax.82-53-746-6231
223-5, Beomeo 2-dong, Suseong-gu, Daegu, Korea

e Gwangju Office
Tel. 82-62-363-5272 / Fax. 82-62-363-5273
415-2, Nongseong-dong, Seo-gu, Gwangju, Korea
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