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HRVision 3D-Stereo

1.1. HRVision 3D-Stereo Ofl CHOHO

HRVision 3D-Stereo 2 AHKI2] 3 At IXI/XIMIE EZ017] 2ITH HINZRt MO Hida/Hi5/Hi5a MI0171€ PC 7|4t
HI™ ADEQO{LICE
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1. R

1.2. AAH” A1

CkS 122 HRVision 3D-Stereo £ A%t SHEAUE X H|™ A|AHIS ZI=ko} o AT QILICE THH| AJARIR
2 AAH 2580 HIT™ A|AH 2203 J1EE[0] °'9D1, HIF AJAEI2 PC, Frame Grabber, 7HHI2l, ZYHEA],
PLC S9| 3I=E2I02t HRVision 3D-Stereo AZEONZE AHE|0] JSLICE

At&Xk= HRVision 3D-Stereo Z2 1S 08010 HIT AA™ &Y U 2TS ~UOMH, HIH 07| HE S
ODZEZS 0|80t ¥l =Xt SULICL B 2R2 HI™ AJA”C| fIX] 214 Zjol Ui2t 2{gE WEY

xQig AUWBILICE

CIXIE 7HHZIE AM2E B0l Frame Grabber = S 2QEILICE

Hyundai Robotics Robot Camera & Light PC based Vision System

P

Workpiece

<2

RS-232 Or Ethernet
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HRVision 3D-Stereo

1.2.1. St=HI0]

HRVision 3D-Stereo 2| H/W #E AlZ2 Ct3at Z&LICE

E

H/W == HE AP
CPU At least 2GHZ Multi-core Processor
512KB or more L2 cache
(O e XP, 217
RAM 2GB 0]%
PC Video PCle x16 Video Card
HDD 80GB O|4t
CD-ROM 48 Hi&
PCI Slot R}
* Analog Camera AF2Al Frame Grabber Z%i8
Yy Light LED, H&S, &K 2td U 0] U2} MA
F Grabb 8511VX T 8514VX (COGNEX) 1CH
rame Graboer * CIKIZ FHH2H AKRA| B2
Camera XC-HR70 (SONY) = MV-BX30A (CREVIS) 2 TH
HIE A|AH
Lens H1214-M(PENTAX), &X] &3 % 80 U2} MEF
Cable 20m

2ref Cro MHEIS SE06101 HRVision 3D-Stereo & AFE0i2{1 BICHM, 1ds CPU o 5&2¢ HEZIE
PCE AIEOIIAIR.
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1. R

oy
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MVS-8111VX
MVS-8514VX

High speed Frame Grabber
o1& Jkstt FHHi2t &~ ¢ X|CH 4 74
¢1Z 9 : RS170, CAR

1/2 slot PCl

XC-HR70,
MV-BX30A

1/3" CCD

1024(H) x 768(V)

C Mount

DC 12V
29(W) x 29(H) x 30(D) mm

H1214-M

Focal Length : f12mm

Format Size: 1/2", 1/3"

Mount : C-mount

Filter Screw Diameter(mm) : M27 P0.5
Weight : 559

Focus & Iris Lock Screws
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HRVision 3D-Stereo

1.2.2. AZEYO 21

AT EQIO= VisionPro 8.2 2F HRVision 3D-Stereo Setup SW £ —TWEI01 USLILCE

VisionPro 8.2 = Cognex Frame Grabber & E2l0|He} Z4E 88 TIEE M30l= ATEO{LICE
HRVision 3D-Stereo Setup SW & ¥l 22 ™89| PC 7|8t XKl 2IX] ﬂﬁl% 3D 22 HI™ ATDE0EM, &
W MX| U 2o|MA SEIFEE HE = AL8O0] JtsELICL

1.2.2.1. VisionPro 4X|
AAH 0| OE S8 ATDEY0E SIOIMAIR.

VisionPro 2| &X|] CD € (D-ROM EZo|E0f HOoMA|IQ. DIk Xis AldMo] E[X] Qo™ MO =
setup.exe & AUOIMAIL.

=] 1041 mst 140K.E
1042, mst 54K B
2052, mst 45K B
4 Autorun,inf KB
[Z] build, txt KB
ﬁi_:’;!CDgnex YisionPro (R) 8.2, msi 9,181KE
lé#e: doc. cab 171.586KE
| medriver, cab B.225KE
[l readme, txt 1KE
sampleSd cab 90,632KE
i 181,622KB
'Eﬂ setup exe 1.433KRB
KB
.vpru Cab 182.575KE
[FWindowsInstaller-KBEI3303-»86.exe 2.525KB
Cr3at 22 AKX 2HH0| WEl™, B0l 2 T=IHO| MXI-KIRE 20| XIAI0] L2t ZIMOHIAIR.
Cognex VisionPro (R) 8. %(‘E)gilﬂﬁtﬁ_)\\ﬁﬁ = D\EI\EIDi SAOHOF Cognex VisionPro (R) 8.25(5) HAI5IHD A0 CHS 2 |g;;\;\o1 U040k
B | ELICK DIEfEhE=2S2 SX12 NEoHT €3 I‘E% ohdA2 | ELICK DIEfEHE-2S2 87 S NEHE £3 I‘EZ‘ BN
Y =84 2 =84
EE = VisionProx86VC20105P1 EA| = VisionProx8EVC20105P1
HE & visionProvC2005 EE & visionProvC2005

VisionProx86vC20105P1 & X

T )
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1. R

i Cognex VisionPro (B} 8.2 - InstallShield Wizard i Cognex YisionPro (R) 8.2 - InstallShield Wizard

Cognex VisionPro (R) 8.2 - InstallShield
wizardS Al ZELICH

COGNEX

Installshield(R) Wizard 2t #I5H2 & EE1H Cngnex_\u'\smnPrn
%)ﬁé%(‘%) HARLILE ALY TS HEEFE

VisionPro

Vision Software

ﬂ
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CHSdt 20| 2HolMA AE0| S2IOtAIL, A8AL BEHE XA

® Cognex VisionPro (R) 8.2 - InstallShield Wizard

i# Cognex VisionPro (B) 8.2 - InstallShield Wizard
AZR B
METIEHE UYL N 2.

ASH A%
CHS2l AFE R HSFME RSl B2 d A 2.

27 0IEW:
COGNEX ~ ASHOIEW:
SOFTWARE LICENSE AGREEMENT = | HHD
This Software License Agreement (“Agreement’)} is a legal agreement between ZH(0):

you (either 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 firmware provided by Cognex,
(iii) any and all modifications, improvements or updates to the software or
firmware prowded by Cognex and rnay include associated med\a printed
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i@ Cognex VisionPro (R) 8.2 - InstallShield Wizard
AR EO &x
£iE5HE ZROY 2E 848 AHsHAM 2.

i Cognex VisionPro (R) 8.2 - InstallShield Wizard
=13 &34 =H 25
OHAE £318 AZE EH2HRIR S

Cognex VisionPro (R) 8.2 (5) 7 CLIMHZ:

C:#Program FilesWCognex
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Cognex VisionPro(R) 8.2 AX|7} 2t8%|™, Cognex Software Licensing Center, Cognex Frame Grabber

E2O|HE ZXIELICE

AX| AJAH”IO TR “Visual Studio Ofl VisionPro 1

O 2XIE TIYOHIAIR.

i Cognex VisionPro (R) 8.2 - InstallShield Wizard

Cognex VisionPro (R) 8.23(5) d &L LCL
HHEFZ2 W 2E 527 A ELICE

Ml

HRVision 3D-Stereo

ol
MNE

i& Cognex VisionPro (R) 8.2 - InstallShield Wizard

InstaliShield 22

InstaliShield Wizard 7+ Cognex VisionPro (R) 8.25(8) &
o2 ARl |CF OfAS ZS512 01 OLE

FESAX.
[ visual Studio| VisionPro HEE &3X|

LEO LM £ Z20W NZ

Cognex Software Licensing Center &% T2 8, .,

Cognex ECIOIH L& Z2 0 AZHHE:
- Z g JHH

- S2(EAI)

visionProil ZHE! POF 8B M S 24D Adobe Reader 2+
ESIMH(www.adobe.comHl M CHR2E JH5)E €XIGH0E...

o | (00 )

it 20| 2H0IMA AHE 9|, Al8AL BRE

Welcome to the Installshield Wizard for
Cognex Software Licensing Center 2.4.1

The InstallShield{R) Wizard will install Cognex Software
Licensing Center 2.4.1on your computer. To continue, dick
Next.

WARNIMNG: This program is protected by copyright law and
international treaties.

Bad | mext> [ Cancel ]

2 Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E
License Agreement

Please read the following license agreement carefully.

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
which includes Cognex software, that accompanies this Agreement, which
includes (i) computer software, (i) any related firmware provided by Cognex,
(iii) any and all modifications, improvemnents or updates to the software or

firmware provided by Cognex, and may include associated media, printed
bt

feallambiionlis =0

e mbmciala medd e Almmdemimin

®

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

i mmbadine fmallanbiinle S

< Back " Mext > 1 [ Cancel ]

i Cognex Software Licensing Center 2.4.1 - InstallShield Wizard b_(|

Customer Information

Please enter your information,

User Mame:
|rr

Organization:
[

[ < Back H Next >

J [

Cancel ]

Installing Cognex Software Licensing Center 2.4.1
The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Cognex Software Licensing
Center 2.4.1. This may take several minutes.

Status:

PH
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CH21F 20| Cognex Driver

InstallShield Wizard Completed

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

1. R

& Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E\

21| Ar8A

i§ Cognex Drivers 5.0 - InstallShield Wizard

3

Cognex Drivers 5.0 - Installshield WizardS Al
ArsH | CF

InstallShleId[R) wizard } #1512 2 EE{ M Cognex Drivers
5.02(8) SAELICL A3 T Hx8 2L

IEE 1334 CRI0IHS §I|69| ﬁﬂil IEEE 1334 mﬂEi E
;';; :“‘ﬂE Ck 7(

]E" ﬁ)HIﬂ - Cognex
nex DCAM E2HIIH S FHH EHA

&2 Cognex Firewire ZHH 2t

Ans QXIEP %
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S OIS 2R
T 0| Z2IYS HEHYD 2H HUH 25 2ET
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few= J [ #x |

9l 7, &Kl &

og
jo
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2
=
[
X
s
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& Cognex Drivers 5.0 - InstallShield Wizard
AESH HEM
OS2 AFEH HZIME RIS H2 UM 2.

COGNEX -~
SOFTWARE LICENSE AGREEMENT =

This Scoftware License Agreement (CAgreement’) 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
includes (i} computer software, (i) any related firmware provided by Cognex,
(iii) any and all modifications, improvements or updates to the software or
firrmware provided by Cngnex and may include associated medla printed

A bobinm

combmrinle and Gasline® ar Alaokeasio Fanllnt

O =5 R R=E 24
O MEH MoK ZAN S5H 28

[ <520 | OSw- [ #+ |

InstallShield Yizard

& Cognex Drivers 5.0 -

1% Cognex Drivers 5.0 - InstallShield Wizard

EX 28
AMETS] R AE HEkE

= SAELICE (D1~

3 &2

W
o
0

[ <52® [ OBw> | [ =

B

EZOM E3 FH #HE

OMAE €718 AT ZHIZHEISSLICH

Cognex Drivers 5.05(5) € X& CIRE2:
C:"Program FilesWCognex®Comman

FIE AEGHHS "EX"CHEE SEH A

[

2HANZ. OHAME E8

[ <52 | EF@ [ #= |
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KIAlOfl @h2t

E2tol ZX[7t 2%, K&

XIEHEHMH, Cognex Frame Grabber 2t B2l

g oRAIR.

HRVision 3D-Stereo

ADEO 2Xl= 2=z ELICL

i? Cognex Drivers 5.0 - InstallShield Wizard i? Cognex Drivers 5.0 - InstallShield Wizard E‘
Cognex Drivers 5.02(2) € AL InstallShield 232
HEFEZZ M FAE 40 AT ELICH
InstallShield Wizard 2} Cognes D 5.05(8) ZAI5ts 2 &AM 7 " ==y MHT
SRR o A e R
HE: A
ETE SEEIGIE &
[
i¥ Cognex Drivers 5.0 - InstallShield Wizard.
i HAT 2 LHE S Cognex Drivers 5,00 =E5+Y
\‘) HA S CRALAIZH OF ZILICE Al S CHAL ALSE
S WS F= 0, LIZEH =SS = CHAl AIS
B 0L 278 2 M 2.
Ot 200
gtk VisionPro 8.2 & AXIOHK| 911, HRVision 3D-Stereo DZIME MUWOHICIH CHEaF 22 F1E0|
S|,

A2XEE “C:WProgram FilesWCognex#VisionPro” 7F &XIEI0 R

HRVision MultiCam ¥0.9

Q

A=K

k-1 {o] |

2IRIOIAIL, R EX| SHUAIR.

Unhandled exception has occurred in Four application, If
vou click Continue, the application will ignore this error and
atternpt to continue, If you click Quit, the application will
close immediately,

Could not load file or assernbly "Cognex, VisionPro, Core, dIl®
or one of its dependencies, Exception from HRESULT:
0=EOBD7363,

Continue Quit

J{
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1.2.2.2. HRVision 3D-Stereo AX|

HRVision 3D-Stereo

HRVision 3D-Stereo

D2 gR| EXk=

AKXl O & setup.exe

Ci3dt ZSLIC

AYIIYAIR.

1. R

=

2 DothetF 40

¥ WindowslInstallerd_5

i8I HRVision 3D-Stereo,msi

I ‘L)setup.exe

37 &8
e 04 2016~
o 04 2016-
14,521KEB  Windows Installe,,, 2016-
| MEKB S8 Z20¥ 2016-

Zte Mx
E

ii# HRVision MultiCam

K| B1210] AYAEIN, Qurxol YT mE ol

2R ZKRIE 20| XIA0f T2t

=HEH 2

03-29 2=
3-89 2=
3-89 2=
03-29 2=

TIHOHHAIR

==

HRVision MultiCamE(E) &

HRVision MultiCam &

A OFHAE AE

FEMH 2X5=

oz

HES SHHELICH

HRvision MultiCamZ(8) C+HS SO H £XZLICH

0] SHH) QI\O}EIB LDsE
SESHALL H0E 'S SEEH A\
==l

=g FJ ChE SCH 25k OliH 20 08S

|C:‘WHHVisinn MUIKC arn

é}f_ﬂ F= 0l BREE ASahs 2= A0 ST =
A

O FHHBHM)

G

Cl&3 Z2HOh.,

SUEZE HAVision MultiCam

Ha [ g2 ][ <5z | [ osws |
HRVision 3D-Stereo &¥ IIUSES “CW HRVision 3D-Stereo” EC0 =ZAlEIH, E0E ABXPL o2

HHLAIH QHEILICE

“CI2” HES 22! OIA™H HRVision 3D-Stereo T2 13O| MX|J}

ii# HRVision MultiCam

T, A= ELICEL

=S

& HRVision MuliCam

HRVision MultiCam

A JICH FaM 2.,

HR

HRVislon MuliCamE(E) €A5t2 2AELICH

HA AT

HRVision MuliCamS(S) €A &SLICH
EHHE IS SEEH AL,

9!\_IET Frameworkd (N3t 52 HHOIES

E0IFHHD Windows UpdateS ALES

TH Al

»

HYUNDAI
ROBOTICS

HD



HRVision 3D-Stereo

1.3. HRVision 3D-Stereo 2!%

HRVision 3D-Stereo EZ13o| AW HIEOIHO| QU= HRVision 3D-Stereo OI0I22 CHE =010

AUELIC

HRVision
3D-Stereo

H HYUNDAI 1-12
ROBOTICS
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i 2. El'oltl A gla HRVision 3D-Stereo

-

HRVision 3D-Stereo & ARGOH7| SthAlE HOIMA 712 ¢
2IOIMATIZ UREIR] 042 MEHOIAS OfLfer BT Aoyst

2.1. HRVision 3D-Stereo 2lO|MA

HRVision 3D-Stereo 2 AF2017| I0HA= SW E AX|$F PC 9] Cognex Frame Grabber 0O 2= 2i0IMA 7|
HoE U=A0HOF2E BILICE
S2AIZEE HRVision 3D-Stereo 2| AFRHZIE FONOHY U4 AFBE Cognex AlR| Frame Grabber O CHSE

“System Serial No"& 2LHFTMAIL.
SBAE HYFLA HD0f| = 7| TEE AIZAPH LTS ZALICE

HRVision 3D-Stereo &X| =, 1.3. Off AYsE YHAL Z¥0] HRVision 3D-Stereo & HUOIMIAIL.
DFoF Cognex Frame Grabber 7t AXIZ|A| RUHLE, BaEOZ ASOIX| Q™ Oeliet &2 Z0HE0| Wdlstn

D22 SFELICL

AM2XH= Frame Grabber 7t &0 g MXIE[0] JA=X| &QIGHIAIL.

@ Mot enough frame grabbers or cameras,

YAOZ Frame Grabber 7 MRIEIQCIH, CHSTF 22 Q2{30] ANEILICE
AIBR= SIAIZEE @2 B0IMA JIS UACID A HES SAGHIAIL.

. od

License Key B

HRVision 3D-Stereo v2.0.0
743073473
|

oF OK ” ¥ Quit l

DroF g ER2MILE PC Ol &XIEl Frame Grabber 7t 2=2AH0Hl 28 Frame Grabber HHEQt CI2LCHH, CHS

k=2
= =2
it 2 31 0| YIELICL

@ The License Key is incorrect,

3 HD e



2. loldA ¥

2loldA Fl= MYEIDE PHH ASOIM CHAl YHE LRI AUSLICE

Et, HRVision 3D-Stereo Z21#E PCOIM HA(HAAZ)OIAHLE 2LHMIAIC| THEX], Z2 HUOH= A0l 2ol
Me =gl 7| 3E ZEIL ARRIKISZE, THEX] Al CIAl 2230H0F ILIC

J28g, 7] IEE= HEA| THE 340 Z 7IS0HFAI7| HIELICE
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HRVision 3D-Stereo

3.1. 2FH 1Y

HRVision 3D-Stereo 2 ¥I21} QOIE XIAOHH, Z2 3 4W F “Setting” Hiw OIM S10IE HEE 4 UASLI
Ct 2 w22 Y2 2AHO| CHOHA2E 2HEILICE

3.1.1. miQ! 2fH 2y

o=z1

W A
oIS 5 5

d = A2 F17F oA LHIACHH, Orfb 22 20| LIEFELICE HRVision 3D-Stereo 2l
He| oz K0 UM, A HEQ 2 HR0 OE S8 T2 52 278 80| $3ELICt

Manipulation 3 (=) }K [ RS AT i
) - o~ - -
Buttons S ) \’( =2 J| Manual
p» Seaech 30 Disp. Option  Load Pattern BackUpDats  Database

Image Display - =l = = = - ux Exposure 7 Status
100, 1646 | Right Sech | | Live | [RTMY 16/ ° X .
Window = bd J = — o Window

Output
Window

119.833 62.014
+0,014 +0.011

Meas. | Shit
1116.663 | -0.001
-101.486 2

421.032

Process 1] The emage 1 captured (User Exposure)
Wl n d ow 2] The image is captured (User Exposure).

30 paints are comected. (0.0045ec)

2 093934 Processing Time: 297550
03:33:34 ANl data ave saved to the databese. (0.1665ec)
160329 09393  Fullscreen image & saved. (0.2965ec)

63.836 P2-P4 24,160
+0,004 ox +0,00%

H HYUNDAI 3-2
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3. 71271

olr

Manipulation Buttons

7 A =
ZtE M Al El

oo=

=
g XZoP| 21T Hiw

cl=4 014, &AL AS2H S

2 oS
£ MISELICt

HRVision 3D-Stereo

Image Display Window

G 2olEE B3 UAALE ST S HAIZLICE

Process Window il 22010] SAILEE, 25 AEi Al TI™ARY S HAIELICL

Status Window QIA] it % 4 HEHE HAIELICE

Output Window 71F AUE R M AAS 4 XIHol S 3K fIX] Y 20 R AN
Hel S8 HAELICH

H

HYUNDAI
ROBOTICS



3.1.2. Manipulation Buttons

XEMHEE HRVision 3D-Stereo 2| £27158 XAot=

Calibration

Grab Live Exposure

Settings

B Settings

Q ooy ' A

~ aQe | ‘Lo e (9@ )
. Py e < ol NS

Search 3D Disp. Option | Load Pattern SaveImage View

HRVision 3D-Stereo

A5 Jls A A3 HW & 28/22[0k= HiwYLICt CHg2t 201 5 12 7H2] Sub W=7t ASLICE

- System

FtHI2t BF, FHH2t HE EH, 21t 23 Y, S

S HEHRLICE

oln
fifo

- Serial Communication

T MH| W ORI SO W A2IY S HAS

[ S

sena commun ceton sering ]

Serial (RS-232) Communication

com Baud Doto paiy  Stop
Port Rate Bits Bits
Robot L1 115200~ & v Neme ~ 1 o= i
Robotl2 | 3N
Robot RL I
Robot R2
Robot C1 |
Robot C2

- Ethernet Communication

R AMH| QMR S0 WH Ol S HAS

(=10 S

Udp Communication Setting
Ethernet (UDP) Communication
IP Address Port
Robotll 192 , 168 , 1 1 5000
Robotl? 192 168 1 12 5000
RobotRl ~ 192 , 168 , 1 13 5000
RobotR2 192 168 1 14 5000 I
RobotCl 192 , 168 , 1 15 5000 |
RobotC2 192 168 1 16 5000
pC T |, 18 . 101, 1 2000 I
I

2EYLICL

2EYLICEL

HYUNDAI
ROBOTICS

PH



Camera Setting
2t BE, 18 TE L= 58 dFUULICL

Camera Model
Frame Grabber / Camera Video Format
GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143969) Generic GigEVision (Mono)
GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1252M (15103567) Generic GigEVision (Mono)

Select a video format.

Select a video format.

Select a video format.

Select a video format.

Select a video format.

Image  Packet

Size Size
1~
1 -~ 3164

C -
C -
B
CJE ]
CJE ]

|[ §/ Default “ % Load ” £ sove

Exposure Setting
Zt FiH|2te] RHE AKX LES HTYELICL

;

" Exposi

=  wey —w~ — =

Exposure Setting
©) Registered Exposure @ User Exposure

N B
EN BN E
=4 B
M i B

—--“—ﬂﬂ““
W [ JC I JCJCJC I JC I IC T

e S |

3. 7IR%Is
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HRVision 3D-Stereo

- Model
KIS HE Q=OI, “Save” HES +2™ NYEILICL

I&Luad H v Save l

- Reference Points
Z-E 4 X[E0 ChoE A= 0| UKIE 7IELIXZ SSELICL

Reference 3D Point / Hole to Hole Distance S i S s

Model Name
HMIL

Reference 3D Points Hole-To-Haole Distance

x Y z 129.463
1 1058.740  -76.387  411.565 119.819
2 1058.742 -76.387 411.571

3 1058.740 -76.388 411.567 62,003
: I
7
8
9

x | v z
1058.603 205,840 410.700
1058.685 -205.853 410.758
1058.693 -205.841 410.858

=m o N |

Average 1058.690 | -205.848 410.802

0.014 0.018 0.153

Average | 1058.741  -76.387 411.568 Calculate 3D (PL, P2, P3, P4)

+ 0.004 0.002 0.009

x v z x | v | oz

1 1116.665  -101.487  421.017 1 1116.459  -185.877  421.218
2 1116.664  -101.488  421.022 2 1116.462  -185.885  421.208
3 1116.662  -101.488  421.040 3 1116.461 -185.880  421.194

4 4

5 5

3 3

7 7

8 8

9 9

i 10 10
Average | 1116.664 -101.488  421.026 Average | 1116.461 -185.881  421.207
= 0.005 0.002 0.036 = 0.005 0.012 0.036

H HYUNDAI 3-6
ROBOTICS



3. 7I@%Is
Auto 3D Correction
“All Points”& ME0IH Z£FE 3 AHY HIOIEE H'J0t0] 2011, “Non-Use”E MEHOIH HYot
Xl 2 LIOIHE ZHELICL 72 4382 “Non-Use”¥LICE
Shift Offset Setting
DU A|DE QmAIS MNBH|CH
Shift Offset Setting =]
Car Model
e i B
| Shift Offeet
| |
= —————|
Limit Setting
£ oI Hel, 53E ST 72| X} HeIE 2FYULICH
Limit
“Moving Distance Limit"2 ZHYE SYFHO| 3ZL0M 0ISE & U= THAZHEIE LIEHH,
“Hole-to-Hole Distance Error’= SEEZt Hel| @At YAHIRES LIEHLICE 2Hef XA=0| 3 At
H fIXI7t 7I& KMIELE “Moving Distance Limit”0ld} OIS0 NG 7t £3EIH, EZFZC| AHe|
T JIEXHIECH AIZ Ol AIOIZF LI NG 7t =™ ELICE
Limit Settin
Moving Distance Limit
AL
Hole-to-Hole Distance Error
10
I i
10
L2-R1 10
L2-R2 10
R1-R2 fi0]
AL
l 5 Load H G, Save l
3-7 H HYUNDAI
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HRVision 3D-Stereo

- Password
Password H&S $¥eHLICE

Password Setting 5]

[ Gurnt v |

[ Newroos | |
(oo | |

l x Cancel l

l 4 Change

- File Management
oflz] 2 AN N F7| U A AIZIES ZFEELICE OOIH AME AJARIM e HOIE
ooz FHO0| U2 OHA| = MHEOZ AN AIZIS 270l AS AHATYEILICL

W
1

File Management X

MG Image
Storage Period days
S |EREES

H HYUNDAI 3-8
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B Calibration
2t 2220l T2 2 U 220} FHH2IRle] BHAIE AILRELICE

- Camera Calibration
AHHL FHH 2 Z2|=EolM™ & CIoIPZ 7T S YEIH, FHHIZIe] SIWEHS AILRLICE [Savel

ME 22 Al SYWO0| HYBLICE

Calibration Error [ 0802 | [ Q orb \[/,’/ Calib. ” € swve |

CihbranonEnrr 0760 ‘ ) [ Q@ b H4’/ Caib. ” € Save J

- Automatic Camera Calibration
ASe2 AHHL JiHzt A2 EH0lME £HoHH, 7HHZIC] SJWHO| XS2Z ALK
XELICE

P TS T

Calibration Grab . posure Search 30 Disp.Option  Lood Pattem BsckUpDats  Datsbase

B (5

Stereo Camera

(R (uve [ Q)6 0| [Right [ e ) [uve I 5 (@

Output Process
Dste  Time Message
16:03-29 093215  [Received from ROBOT Robotl] P9 (923,033,431 695,509.393,-179.986,0...

160320 093335 The caii « of camees 01 004854

160329 093335 The ca  of camera 11507215607

160320 093335 The 30 reconstruction 1data is same Ll
160329 093335 The 3D re

160320 093335 The3D re
160329 093335 ThedDr

1603-29 093215 ([Received 0T Robotl] AUTOCAL ‘

ion 2dsta is same !
ion 3data i same !
ion ddats i same !

3-9 H HYUNDAI
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—  Robot-Camera Calibration
FtHi2E H21=2glo]MdE IoH ArETt

Camera | ~  SquareSize 10 =

Tnput
Calibration Object 3D Points

28T =X

mm

Robot 3D Points

BAIE AILFELICE

=]

0.000, 10.000, 0.000
0.000, 100.000, 0.000
100.000, 0.000, 0.000

Output

Transformation Matrix

Transfarmation Error

- Hand-Eye Calibration

RN ZR0| FAE FHHZIC| BAE AlLLICE

-
a2l Hand-Eye Calibration

Camera 184 -

Input
Robot-Camera Transformation Matrix

=)

Inverse of Robet-EndEffector Matrix

Output
EndEffector-Camera Transformation Matrix

Current

2 P
B Grab
S WoICH ¥ HoXls JY4S oL =ISSL|CE
B Live Display
HXE IR RE “A5Pe70] HOEILICE
B Exposure
371K B8R0 &£ XI5 ZEE MHSELICL

- Redgistered Exposure

I SEA0l AT E2 ddS

2ISYLICE

HRVision 3D-Stereo

HYUNDAI
ROBOTICS
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3. 71271

olr

Auto Exposure
IHEH SEAIQl ¥ Hi7(eF %l FH9| 717t FARIEE LE2 AISeZ WATLICE 0] RE
ALZAl G 85 £ = g{ELC

User Exposure
ARBXP7L &78% LEZ AddsS ESELICL

3-11 H HYUNDAI
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HRVision 3D-Stereo

B Search
IOl SEI0 UAS 3L, YdS 2USTH T IIH Q1A ZiS SHHTE LBHL T

m 3D
IE0] SEEIN US R, FYS &St = IiH Q1A ZAS LU T 3 A IHIE AME L
Ct.

B Disp. Option

IHE oI = ™ol HAIRE 2t &3 HOIE2| HA| RFE ZEELICL

- Score
OEQIAl Aol Hetg&E HAIELICE

—  Pattern Region
IHEICIAl QodS HA[ELICE

- Coordinate Axes
QA ZHEE HAIYLICE

= Origin
OHEICIA] RIS HA[ELICE

- Center and Scale
Camera Setting E0IAM YT LE£8 RAIELICEL

—  Center Guide Line
Ao 7120l MXHME HAIRLICE

B Load Pattern
SEE IHE 2YELICE

B BackUp Data
SiX A7 IHE GOJE| % Z2|20]M HIOIEIE “C:WHRVision StereoWBackup” S0l MZEILICE

H D HYUNDAI 3-12
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B DataBase

Oliz GIOIE{ HIOIA U =XT

= O

ZMEl HI0lE{= “Microsoft Excel” T2 13t

t

HIOIE] HIOIA HM &S HAIELICEL

1D Mess Time Camera | Model
> B 20140125 95 308 Comera 1 [Model 1
2014-01-25 2% 328 | Camera 2 Model 1
2004-01-25 2% 328 | Comera 3 Model 0
2014-01-25 95 328 | Camers 4 | Model 0
2014-01-25 2% 328 | Camera 5 | Model 1
2014-01-25 2% 328 | Comera 6 | Model 1
2014-01-25 95 328 | Camers 7 Model 1
2014-01-25 2% 328 | Camera 8 | Model 1
2014-01-25 2% 330 Comera 1 Model 1
2014-01-25 2% 330 Camers 2 Model 1
2014-01-25 2% 330 Camera 3 Model 0
2014-01-25 2% 330 | Comera 4 | Model 0
2014-01-25 9% 330 Comers 5 Model 1
2014-01-25 2% 330 Camera 6 | Model 1
2014-01-25 2% 330 | Comera 7 | Model 1
2014-01-25 2% 330 Comers 8 | Model 1
2014-01-25 2% 330 Camera 1 | Model 1
2014-01-25 2% 330 Comera 6 | Model 1
2014-01-25 2% 330 Comers 7 Model 1
2014-01-25 22330 | Camers 8 [Model 1

Pattern | Score | Image
Patten1 9002 |353.04
Pattem1 9983 55018
Pattem 0 0.00 | -L00

Pattern00.00 | -100

Pattem1 9937 18672
Pattem 19505 | 259,88
Pattern 1 /10000 60144
Pattem 110000 74118
Pattem 19992 35296
Pattem1 9983 55018
Pattem00.00 | -100

Pattem0 0,00 | -100

Patten1 9932 |196.77
Pattem 1 | 9661 |250.66
Pattem 1| 10000 60140
Pattern 110000 | 741.30
Pattem 110000 35223
Pattem1 9393 |259.46
Pattern1 /10000 60141
Pattern 1110000 | 74119

Tmage| Scl| Scal Secal

41270
39659
100

-100

28010
269.12
23665
33462
41272
29696
-100

100

28007
269.05
38666
38451
41248
269.16
2692
28436

099
038
0.00
0.00
101
101
1.00
099
1.00
038
0.00
0.00
101
1.00
1.00
1.00
1.00
101
1.00
099

0%
0
000
000
101
101
100
09
100
0%
000
000
101
100
100
100
100
101
100
0%

100

099
LE)
099
102

| Pos A

100 ¢

(2554122
000008
000008
@7

47141768
(31.72684¢
(3172684¢
(2562015
(2563018
©0000¢
00000
(47475802
(47475802
(31767192
(31767192
(2795698

(4539453:

(31730247

3173024,

>

DataBase Selection
O ErrorDB @© Data DB

From: | 2013-09-01 v

T

To: 20040213 v

——

AH
i

SO010 HA| JESEILICE

3. 71271

olr

2
2003000
2063000

BEEER

B Manual/Auto

Manual/Auto BEE

oKz St ZEo| ELICH

HFELICE Auto REMIME=E 2E HEOl X2 27Hs0HH PLC R 2R1j2| S

3-13
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HRVision 3D-Stereo

3.1.3. Image Display Window

1A Z20tE HAIZLICE

E{ O
P

A LHIEOIME OIRA XEOZ Zoom In/Zoom Out, Fit Image,

2

A
o

]

O:
o

-

<0
30

qr 4
3]

ur
ol

<0
30

i%]

Al

= [

!

-

A
(=]
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3.1.4. Output

Output g2 7IZ KMIQF HXH 2{HE0l 4 X1l CHet 3 X1 fIXIQt 4 X|

KIEZE H2loll CHEt 91Xl AE HOFSLICE

JIE XHMIOl CHet
ElV= S XHdlel ol=st

3. 71271

olr

| H2lE E0FH, 0|57 o

A&zt

A &2t

—_—

JIEANe
—
—_—

Helxt
—

3.1.5. Process Window

HRVision 3D-Stereo 2| S& ¢igts HAIEILICE

Process

Date
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22
14-01-22

Time
10:57:26
10:57:26
10:57:26
10:57:26
10:57:26
10:57:26
10:57:26
10:57:26
10:57:26
10:57:27

Message

[Camera 4, Model 1, Pattern 1] The pattern is =
9.37ms

[Camera 5, Model 1, Pattern 1] The pattern is s
12.66ms

[Camera G, Model 1, Pattern 1] The pattern is s
19.54ms

[Camera 7, Model 1, Pattern 1] The pattern is s
18.23ms

[Camera & Muodel 1, Pattern 1] The pattern is s

Processing Time: 5.01sec

earched,

earched.

earched,

earched,

earched,

3]

A

1=

3-15
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3.1.6. Status Window

QIAIZDL K}

O

B, 2

O

Status

Car Model

Exposure Control
User Exp.

Auto 3D Correction

Robot Position

HRVision 3D-Stereo

7l ME OF, PLC 2ol Sl St S HAIZLICL

o

0

HI
S

= MO

0x
HT
—

—
-—

3AE RAX AS 2 HE R ]

—

OHm

>
|0
Hu
1>
>
ro
Hu
il
o
=
ﬁ
ﬂ
0x
H
S

HYUNDAI
ROBOTICS
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3. 71271
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32. 78 Jls

3.2.1. AHIHIR HHIZH A2 1EI01E VIS

FHHIE ZHHARL S8 S8 IHAE X IAI5’|" FiHiEL 222 01¥E SWoH= AP YLICE
HRVision 3D-Stereo 2 CIZ1t #2 BYIS 018010 R2|E01¥S +YRILICH

&7 BETS AHIZIL FHHIEIC] AIZHES LSO {IXK|OI=S HHXIAIZILICE

EIFen30; s
}\' 4/ ° E o K ‘\,‘-:, [_Lj/] rkg ’ﬂé“é‘:“ {J— Manual

Exposure smn 30 Disp.Option | Load Pattern BackUpData Database

1 Exy
ie \R ht‘\‘;‘\sﬂh‘ lee‘ e

e

Frocess

Date Message
16-03-29 093149 (AN Cameras] All images are captured. (0.654sec)

16-03-3 093215 [Recewed from ROBOT Robotl] MODEL 10

160329 093215 [Received from ROBOT Robotl] P99 (923.033,431.895,509.393,-179.986,0.

Time

16-03-29 093215 [Received from ROBOT Robotl] AUTOCAL

HRVision 3D-Stereo M2l “Calibration” HI'=0lM Automatic Camera Calibration 22! SLICL 2FHO| H7ET
O HiXKIZIO| US B, HZT Lo TS KISCE AEGIH EYWAS “CWHRVision StereoWCal” O
off MZELICE MEHEl FHH2E BRI YOl “PIL.txt”, “PIR.txt” OIL0| MHE|0] J=X]| ZCIGHMAIR. 7] I}
0| HSE[0f JAOM™, FHH2H A2|HY0|MS tFELICE Ttk Xisoz2 HAFYE(XA| =CHH BFZTe| FL{E-0|

2ot Hol= XIFez 2RE 0IS00] Mad LIC

3-17 H HYUNDAI
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HRVision 3D-Stereo

7 @F | KR M 1 Ee9 g o

Settings | Calibration Grab Live Exposure Search 3D Disp. Option | Load Pattem BackUp Data | Database
Stereo Camera

Status.

Car Model

Model Num

Exposure Control
User Exp.

Auto 3D Correction

Robot Position

Output Process

Date

Time  Message

16-03-29  09:32:15  [Received from ROBOT Robotl] P99 (923.033,431.895,509.393,-179.986.0....
16-03-29 09:3215 [Received from ROBOT Robotl] AUTOCAL

16-03-29 09:33:35 The calibration error of camera 0 is0.6945854

16-03-29 09:33:35 The calibration emor of camera 1 is 07219807

16-03-29 The 3D reconstruction 1data is same ! =
16-03-29 The 3D reconstriiction 2data is same !
16-03-29 The 3D reconstruction 3data is same |

16-03-29  09:33:35 The3D reconstruction 4data is same !

» ZEH » 2 023 (C) » HRVision 3D-Stereo » Cal

SHO|EEE|0 =7 =7 Hiz

R < o= 2T 2R
B C2=Ec & callmage1L.bmp 2016-03-28 2% 514 1,214KB
B 5 se &) callmage1R bmp 2016-03-28 2= 5:14 1,214KB
=l A2 g = | 7| CheckerBoardCodeRef.dat 2016-03-25 2 11.02 1KB
Tl HRCamCal exe 1 268KB
=ELEEE 5] Objxvz dat 7 2KB
BRI ] PlLixt 2016-03-28 @ 514 1KB
B e ~ Brirext 2016-03-28 2% 5:14 1KB

B A

H HYUNDAI 3-18
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3.2.2. 2R-7HHigt A2|=olM TIs

BET IEAR 28 ZHAE LXIAFI= FSYLICE
FtHi2 FEYANM ST1 & Mo, HZT ARIEo| 3V|IE ME6HH
ASez YEELICEL of7|0 4380k 22 WA 4 JIE et =7
ZHHAIRL FHHIZIC| ZHAIE HEHHHZ HAIOHH, Ofuf Lot et QXIE “
FLICL Tref QAL 18 E=0HH, 28 wAIES T %*?JUH FAL, 2R

[ Robot-Camera Calibration

3. 71271

olr

, “Calibration Object 3D Points”7}

Callbratlon HEZ Z=lofH =T

Transformation Error” 20| HEA|0H

T

Camera 5T1 - Square S5ize 10 ~ mm |

Al TH WAIBHYAIR.

Input
Calibration Object 3D Points Robot 3D Points
0.000, 90.000, 0.000 1093.329000, 491.778000, 290.089000
20.000, 0.000, 0.000 1091.601000, 414.222000, 238.5682000
90.000, 0.000, 0.000 1090.903000, 364.225000, 287.405000
20.000, 0.000, 70.000 1021.607000, 415.729000, 239.750000
Output
Transformation Matrix Transformation Error
-0.006135 0.019221 -0.999796 1091.623348 0.319248
-0.720123 0.693619 0.017753 428.975383
0.693819 0.720085 0.008586 225.062695
0.000000 0.000000 0.000000 1.000000
/ﬁ{f Calibration i, Save l

=l

“Save” HHE

_= =2

ES2 32|51, HgHH

Z060 MZELICE

SHE "AHIE “CWHRVision 3D-StereoWData¥WRobCalTransform”

= ———
« 2% [|~3 (C) » HRVision 3D-Stereo » Data » RobCalTransform B E

-]
T4 - FoEHIER > EZROY-  MED - O @
ic 5787) S o =
B C2=2C | 5] E2C_Cam1dat 1KB|
M i s || R2E_InvCam1 dat 1KB
= =2 YA 7| RobPeints_Cami.dat 1KB
| 7] RobTCal_Cam1.dat 1KB
= NERE] 7] R2E_Cam1.dat 1KB
E 24 4] R2E_Cam1_Pre.dat 1KB
Huoe
=] AR
=
S HEE

& =zr0230

L EEEE]

, &) TS
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HRVision 3D-Stereo

3.2.3. #ofol Az2|=od Vs

21} FHH2le] BAE Fot= FILICE

FtHi2 SEHYANA ST1S MEHOIM, O SHAIOIA =253t Robot-Camera Transform Matrix & 2E0610
HOELICL HYES S 1o 22 IXIE 2E21te| S4lS S0l 0|2 & wot SLICL

ClOIYE YA 9] “Current Robot Position”HHES 22I61H =Tl 22 IXI0f|l Ci$t HIOIEIE “Inverse of
Robot-EndEffector Matrix”0ll EAIELICE.

“Calibration” HHEZ 26111, “Save” HES 261 $HE010] Z2|E|0[M0] 2tFELICE

SHEOLO] Z2|EY01d HHE “CWHRVision 3D-StereoWDataWRobCalTransform”2H0 MEELICE

atl Hand-Eye Calibratio m - ‘ \

Input
Robot-Camera Transformation Matrix
-0.006135 0.019221 -0.999796 1091.623348
-0.720123 0.693619 0.017753 428.975383
0.693819 0.720085 0.009586 225.062695
0.000000 0.000000 0.000000 1.000000

Inverse of Robot-EndEffector Matrix

-1.000000 0.000227 -0.000244 923.059423
0.000227 1.000000 -0.000244 -431.979992
0.000244 -0.000244 -1.000000 509.273037
0.000000 0.000000 0.000000 1.000000

Qutput
EndEffector-Camera Transformation Matrix
0.005802 -0.019239 0.999798 -168.528533

-0.720294 0.693448 0.017524 -2.814884

-0.693645 -0.720250 -0.009835 284.345189
0.000000 0.000000 0.000000 1.000000

- Current
l»jfll" Calibration l g Save l Robat o Close
- Position

H HYUNDAI 3-20
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3. 71271

olr

3.24.11H &% JIs

DYy IiES HRASE/AT/AN) OFD, SE0ts JlsS LIk

AN BIE oA XA
Pattern Registration oo /mT, o o (=]

o

Hd
ne
Ha
:Q?:|
rm
x
Jja

| and Pattern Number

Camera
Cam1l #143969), [Video Format] Generic GigEVision (Mono) Model1 -
Exposure:: ) 1666 ms  Brightness: U 05  Contrast: U 05 LU R Pattern 1 v
0 § 0 0 1 0 1
koaa & of %

e NE

© Origin

© Center

Pattern Match Parameter

Threshold 50 (0 ~100)

Low High
- 30 30 (180~180)

095 105 (05~20)

095 105 (05-~20)
095 105 (05-~20)

] it

Display Option

<

[# space: (113721, 16.3356) ~[zoom: 7958 % [intensity: 45

3-21 H HYUNDAI
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HRVision 3D-Stereo °| &A= CIS1t Z&LICE
Zb =Rio| &Ml HY™e CH2ol Z HojlM HYELICE

HRVision 3D—-Stereo
ATERN &X

Z%,PLC « HIX S¢&l £F

Jtoliet 23

HIN/ZR AS AIE

HRVision 3D-Stereo

H D Hyunpal 4-2
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4. =Y =it

4.1. HRVision 3D-Stereo AT E90] &X|

1.2.2 Off W2t “VisionPro 8.2” % “HRVision 3D-Stereo” ALEYIHE MX[OIA|D, 2.1 O U2t 2IOIMA 712
SEOIMAIR.

2 Y EXtMe= Hiba MI01712F ¢1EE “HRVision 3D-Stereo” &A| 3 X%f ZAIE 2YELICL

]

4.2. EePI17| &Kl

0

ArESH0 T2t FHHIZIF ZES EXIOHIAIL.

Cle T2 &st717] % “HRVision 3D-Stereo” B2 13 MX| £, “HRVision 3D-Stereo” € A™AIZ|™M CHSt
2 “HRVision 3D-Stereo” X7|21M0| M EILICE

my

B HRVision 3D-Sterec v2.0.0

M e
£ (9e

Settings | Calibration Grab Live Exposure Search £ Disp. Option | Load Pattern BackUp Data | Database

Stereo Camera

Ex = =9 . Ex| 5 0
Left  “ O & 7 e uve [ 71O [

Maodel Num

Exposure Control
User Exp.
Auto 3D Correction

Robot Position

X

Y

z
RX
RY
RZ

Process

Shift Date  Time Message
- - 16-03-29 103809  Please, wait for a while..
16-03-29 10:38:12 Model 1 is loaded.

Ref. @ Meas. F2 Ref.

e
. 160329 103813 Model 2 is loaded.
m - |ﬂ - |m - ||| 160320 103813 Wodel3 is loaded.
~ - - || 160325 103824 Model4 s loaged.
P3 Fry e r3-r2 [ vy e 16-03-20  10:38:16 Model 7 is loaded.
Z . - Z Z 160329 103817 Model8 is loaded.

- 16-03-28 10:38:17 Done.

- - @ Raw Corr.
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HRVision 3D-Stereo

3

A7 Y B2 FHHEL EFZ0] 28R UK 0L, BP0l YHo=E AUSEK| ¥ +k
Hiw=2 SO0I7tM FHHI2t EfiS SFELICE

&LICE “Setting”

“Settings”dt “Calibration”S &8 MRz TIYU0H{M HITHTE YHOHOF HLICL HILHD= SSXHIA
Z202|6tA|7| HIEHLICE

e
q

“Settings — Camera”2 220l Ct32| CHOIYE 7} ‘YYELICL 372l B0l A FHHEt EIde 23
KYoHAIR.

Camera Model

Frame Grabber / Camera Video Format
Cognex8501 (ZM42B4266), Port:1  Somy XC-HR70 1020<768 IntDrv (rapic-reset, shutter-sw-EDONPISHAT) CCF
Cognex8501 (Z04284266), Port: 2 Somy XC-HRT0 1020768 IntDr (rapic-reset, shutter-sw-EDONPISHAT) CCF
Cognex501 (Z04284266), Port: 3 Sony XC-HRT0 1020x768 IntDr (rapic-reset, shutter-sw-EDONPISHAT) CCF
CognexBs01 (Z04284266), Port: 4 Sony XC-HRT0 1020x768 IntDr (rapic-reset,shutter-sw-EDONPISHAT) CCF
== | setect a video format. 0]
= | setect a video format. ][]
= | | setects videsformat: WYAY
= )
== {
. | S
=
[ \

| s s ) [vem]|

“Settings — Camera” HIwE 22001 EX|E FtH 2t EtY R & SS SFHLICL

" Exposure Seftng b Bl b odsiilet N |

Exposure Sa’dmg

ﬂ—“ﬂﬂ-ﬂﬂ
W J[ J[ JCJC JJCJC I JC 0

H HYUNDAI 4-4
ROBOTICS

i

gl g
g1 8

m

| Cam2
m

m

CHENCRE
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Cam7

i

Cam9

clels
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FRVision 3D-Steree

WA ‘ _— /) i AA \
A7 Q& KD

4 Q) LAY N o \" N ) ‘/ 5 AN

Settings | Calibration Grab Live Exposure Search 3D Disp. Option | Load Pattern BackUp Data | Database

Stereo Camera

[:” [N [ cposure
\-\ = G50

User Exp.

Output Process
Ref. Shift Date Time  Message
= = 16-03-30 14:07:26 [Camera Caml] The live display is started.
16-03-30 14:07:26 [Camera Cam2] The live display is started.
16-03-30 140731 [Camera Cami] The live display is stopped.

Ref. Shift
16-03-30 140731  [Camera Cam2] The live display is stopped.

- | P1-PA - | P2-P3 - | P2-PA -
= , - - = 3 ~ 1] 160330 140740 (AN Comeras) Allimages are captured. (0.2065ec)

)
P3 Ref. Shift L e = P4 Ref. Shift
X 2 © Raw Corr. x 2

AU FHHIEECl A2, T 2HE0f A HRol XY N X2PHE EFYOMYAIR.

FHHIZI0l RZHO0| LYOIK| s 1ok, ALl AF Yuf XUHE| S I FHAIL.
HIF ZX7t 2gE 2, T8 ZH|I7t SEY oz JY0| M= &SEI=A] 2l 0MAIR.
BY0IM LO|=7} Lol FHHIZE HOIE S| ZAYEE &URATIIAIL.
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4.3. EX1t H|™e| S 43

4.3.1. HRVision 3D-Stereo &4 &3

¥y ¢

din

“Settings — Communication” € 220t 37 &30 %A S21 4

23 SEUZ HIT AMA-O0| 221t SMO0| =l=X] SHQIHIELICE

Ethernet (UDP) Communication

IP Address

Robot 192 | 188 | 1 .1

PC o2 T S i

0] 212 E|”YOM “HRVision 3D-Stereo” o S48 MJEILICE

a
x

5000

2000

VS s A

I
0z

HRVision 3D-Stereo

2 HD R
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4.4.7HZr B8

44.1.249 &3

OHES Q4] Zut 5! 22|20l HIOIH=E DAY E2|ELIC
X, “Setting — Model” HI=E 2200 REFES LFHULICL

Modsl ——— =]
Model Name

| = |
[ 2 |
I
KN

= |
I
[ = |
[ o |

L Load % - f Close |

4.4.2. 7ttt A2[EH 0l ¥ 48

M2 Y) ZHHARL 22 ZHAIE LXIAFl= FHHEE Z2|EH0IME SYELICL FHHIZ2E ZHEAl= 2 (Pixel)
HelIel ZIEAIE ALBOIL, 222 mm RISl ZEAE AFEYLICL TR2tM, FHHEE ZHEEAM Z8¢t Z2atE
0180t 22 ZHHAINIM ZES ~Uo| fIIM=E FHHIZE ZHHAICl 2E 22 ZHAZ WOk 2880|
TQTLICL OIF 7HHIZE Z2|E20]:0[2t! OHH, HRVision 3D-Stereo OlA= 3.2.1 OIM 23T HEIS
0I8010] FIHIEt Z2|E0lMS +HELICE

4.4.2.1. BT HHK|

|

BIX) HZ ALY, AR [HAMEO| BHK|, IHEI QIAl0] HET Sg malol FHHEIRL MIKMEZIel Ha|(BNYS

fIXNE 2EYLICL

HEUS &Y S0l S06F 2IXI0 HHAIZILICE Sk THAIOIM AtS 2228014 7I1SS Al8E BR0l= %Xl
2X|E 2gne 10| 810 B 17YEI0] AO{OFZH BILICE

Mo o
k]
oo
o

4422 5BE¥H wAl

2RO EE0| &8s
ol 2Ro| EMoE= =
2} BYEY fIXl=s SSHBAVIELE

Aot BYWO 4749 BEHE wAIELICE
HoE UIMIAIR.
22X Ym0l 7ISELICE

H HYUNDAI
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HRVision 3D-Stereo

; e
- )'® )
. < & o k“ . TR, J | Manual
Settings | Calibration | Grab live  Eposure | Search 30 Disp.Option | Load Pattern BackUp Data | Database —

Stereo Camera Status

Exposure Control
Auto Exp.

Auto 3D Correction

Robot Position

Output Process
Shift Date Time Message

= 16-03-30 14:17:25  [All Cameras] All images are captured. (0.202sec)
16-03-30 14:17:25  [All Cameras] All images are captured. (0.208sec)
16-03-30 14:17:29  [All Cameras] All images are captured. (0.272sec)
= l 16-03-30 14:17:30  [All Cameras] All images are captured. (0.255sec)
= ] 16-03-30 14:17:31  [All Cameras] All images are captured. (0.254sec)
16-03-30 14:17:31  [All Cameras] All images are captured. (0.265sec)
= 16-03-30 14:17:31  [All Cameras] All images are captured. (0.253sec)
- 16-03-30 14:17:32  [All Cameras] All images are captured. (0.233sec) L4

n

2 HD e
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4424 AHYQ FHHEE E2EH 0K £+

SH ‘6'I'|_||:|-_

ZEMHEO| “Calibration — Automatic Calibration”Hl‘=S 22!610{ 7IHI2t A2 |HY0|ME 4

I/ S0l THOtO! 3.2.1 0lM 2B AHMIQ FHHIZE Z2|=e01M 7IS0ll K2t FYoIM2 FHHE USHLICE
KtMIet LI82 “3.2.1 AHIIQ FHHIZE Z2IEH|01M 75" EIO6HAI7] HIELICH

X7 Q@ , QKA M L #ao -

Settings | Calibration Grab Exposur: Search 3D Disp. Option | Load Pattern BackUpData | Database

o I | Exposure
Live O b

Stereo Camera Status

=y RN [ Eoosure

Car Model

Model Num 1
]

Process

Date Time
= = 16-03-30 14:17:30  [All Cameras] All images are captured. (0.255sec)
16-03-30 14:17:31  [All Cameras] All images are captured. (0.254sec)
16-03-30 14:17:31  [All Cameras] All images are captured. (0.265sec)
16-03-30 14:17:31  [All Cameras] All images are captured. (0.253sec) |

16-03-30 141732  [All Cameras] All images are captured. (0.233sec)

P3-P4 Shift 16-03-30 14:19:22 [Camera Caml] The camera is not calibrated. Cannot load the file specifi... |-
= 16-03-30  14:19:27  The calibration error of camera 0 is 0.7626875

Message

P2 P4 -

- 16-03-30 14:19:28 The calibration error of camera 1 is 0.8177593

© Raw (@ Corr.

“Automatic Calibration” 7152 /2 J&0IM ILTO0| RE FELIM, “P Matrix” HES 22010 EYUHS
AL, EQMAES HTUELICL Z2|HYI01M HI0IE{Es “C:WHRVision StereoWwCal” Z00| “P1L.ixt, PIR.ixt”
2 XMEELICL

4-9 H HYUNDAI
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HRVision 3D-Stereo

4425 22-7HHi2t A2 = olE Y

HRVision 3D-Stereo ZZMHEOIA “Calibration — Robot-Camera Calibration” HI=E 22010 =2-7HHI2t
HERAS LAWSIL|CL 22 Hoot HEM ARKE 37|18 MEioI™ EFEE XIEA 7[&0=2 I Fo| L=, ol
M8 2EOZ JA|OHH ElL|CE

" Robot-Camera Calibration ‘ @
Camera ST1 - Square Size 10 > mm
Input
Calibration Object 3D Points Robot 3D Points.

0.000, 90.000, 0.000 1093.329000, 491.778000, 290.089000
20.000, 0.000, 0.000 1091.601000, 414.222000, 238.682000
90.000, 0.000, 0.000 1090.903000, 364.225000, 287.405000
20.000, 0.000, 70.000 1021.607000, 415.729000, 239.750000

Output
Transfermation Matrix Transformation Error
-0.006135 0.019221 -0.999796 1091.623348 0.319246
-0.720123 0.693619 0.017753 428.975383
0.693819 0.720085 0.009586 225.062695
0.000000 0.000000 0.000000 1.000000
] Calibration & save

WAIE2 QER 0 X, Y,Z 222 MEES 2 F Calibration 2 F2T HHgh AT HE X7} HAIEILICE
o217t 1mm Olg2! F0l= EZAYP0| FXRE A0IBZ, JH2t A2 2 01d XHAHS CHAl £¥ LICEL %Pt
Tmm O[3t & FLR0l= Save HES 22010 HEAAHRS KHTELICL

4.4.2.6.¢Cot0] A2 HyloE ~Y

HRVision 3D-Stereo ZZHEOMIM “Calibration — Hand-Eye Calibration” HI=E 22010 22 Zt-FHHZt
HYZIAS LOSH [CL FHHIZ HEE Qs & EMOZ Wi 28 QIXIE 441610 “Current Robot Position”
HES Z=IELICL “Inverse of Robot-EndEffector Matrix” &=0| ==l AS =0l ot £, “Calibration” HE
2 2800 “Save’ HES 22010 MerAZ XTelLICE

r 5
o Hand-Eye Ca\ibraﬂo- “ & q \ - &J
Camera 5T1 -
Input
Rebot-Camera Transfermation Matrix
-0.006135 0.019221 -0.999796 1091.623348
-0.720123 0.693619 0.017753 428.975383
0.693819 0.720085 0.009586 225.062695
0.000000 0.000000 0.000000 1.000000
Inverse of Rebot-EndEffector Matrix
-1.000000 0.000227 -0.000244 923.059423
0.000227 1.000000 -0.000244 -431.979992
0.000244 -0.000244 -1.000000 509.273037
0.000000 0.000000 0.000000 1.000000
Qutput
EndEffector-Camera Transformation Matrix
0.005802 -0.019239 0.999798 -168.528533
-0.720294 0.693448 0.017524 -2.814884
-0.693645 -0.720250 -0.009835 284.345189
0.000000 0.000000 0.000000 1.000000
Current
] Calibration I € save l Lot
osition
%

HYUNDAI ]
) HD rosorics 410
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G =
45 5¥ IjH S§ % IE 24 HAE
INEOINE 9Pt B IHHS SSo01D, IS 91y BAES Awsiich
45.1. ¥yEs
AUS0IN IIEHOR ST SUHS MY T, WY B2 BN Grab” HES gL,
‘IS S2"HES SO IE S MAS P “Pattern Registration"20| MABILICE

A7

\ oV &)
Calibration Search 3D Disp. Option

Settings

R AC

Load Pattern BackUp Data

Manual

J

é@ CIC) d;

Database

—
e
!QE L
ab Live Exposure
Stereo Camera

© PRl | Exposure
Left

[:“ . TR | Exposure
\'\ =2l lee (UB)

Process
Ref. Shift Date  Time Message
2 % 16-03-30 14:07:26 [Camera Cam1] The live display is started.
- N 16-03-30 14:07:26 [Camera Cam2] The live display is started.
16-03-30 140731 [Camera Cam1] The live display is stopped.
= = || 160330 140731 [Camera Cam2] The live display is stopped.
= = 1| 160330 160740 (AN Comeras] Allimages are captured. (0.206sec)
P3 Ref. Shift

4-11
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vittern Regstaton
Camera

m [Frame Grabber] GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143969), [Video Format] Generic GigEVision (Mono)

J

o 2 )

AR AR FHE

Exposure

Average Intensi

)

Live Display

& 100

oj@&

Brightness:

X B

1

05 Contrast

[# Space: (654 681, -3.76976)

~[zoom: 7958 %

intensity: —

HRVision 3D-Stereo

Model and Pattern Number

SelectaPatten  +

Registered Pattern Image

Patten Match Parameter

= » o
Low High

% (w1

B o 15 0s-2

BXA o5 5 0s-

B30 o5 15 0s-20

P HD

HYUNDAI
ROBOTICS
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452. I S8

Xt5(Car Model)2t IHE $Z(Pattern Number)E MEHRILICE INE ®MuE= 22 XS0 02 7l IHEHS
SE0I! NS U AHBOHH, Ol Ui IiHC| HY2 ZOotoF ELICE LHrMo=z=&= oF X1E0 ¢F J§e| mHEHT

SE0I8Z “Pattern 17 MEHSILILCE

Car Model and Pattern Number

Model 1 v

“Setup Pattern Region” HHES Z2[01M, J& J7120/0| IHEH Joig HAFY £

3

£ AP0l LIEFELICE

Registration

ond Setup Pattern Region, |

IS FE0I0A 0k B0l A IHE Y 27 Aol 372t fIXIE HBYLICL IHH2 2t RAE=Z A
A28 £ U= EZ0I10{0F OtH, FHHIZIC] AlZf Y (FOV), Xl Q+kl= & S8 1200 {FELICt

patiern Registiation
Camera
m [Frame Grabber) GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143963), [Video Format] Generic GigEVision (Mono)

m Bightness: . Contast: .

Exposure
A o0 L 100

] »
R & [

Average Intensity

®
a | [@ &) mm 1
@ | ¥ |25 e  Appy K Cancel

Registered Pattern Image

50 ©~100)
High
30 (180 ~180)

195 @s-20
105 @5~20)
105 p5-20)

= Space: (1075 62, 565.263) ~fzoom: 7958%  [intensity: 254

4-13 H HYUNDAI
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“Apply"HES =di, AZFE el I{HS

I

oIS

FEYLICL

HRVision 3D-Stereo

satem gt
Gmers
IR (o o) i iions Pon ey Reseec: Skl BFLY-PGE-1352M 1514369, [Video Forma]Genric Gion (Mono)

J 693 ms  Brightness: / 05 Contrast

Exposure . B o .

0 )
AR @& [FHEE

Average Intensity

© & & 100

e, |94 R

[+ Space: (753951, 743899

“fzooms 7958 % [ fincensity; 32

Registered Pattern Image

Model and Pattern Number

B
d .
)
e —
Sled | € e
Pattern Registration
Bl )<
OdginX - | Origin¥ -
Search Region
FALE] @ Origin
SR e Center
Gkl o0 Josavl oo |
Widkh | 1255 00 u.“*'

Pattern Match Parameter

=3 = ©~100)

Low  High
[P » » (w-m

| scatex |

095 105 @5-~20)

055 105 (5-20)

Pattern Registration

®
Qrigin X | Waove Origllini_

2ol9| fIX|ofl A2LZ Adk= {UXIZ PIFOHOF BLICE. “Move Origin® HES
SENZF ELICE

Pattern Registration F 87|
CGamera Model and Pattern Number
ISR (Fr2me Grabber] Gig Vision: Point Grey Researchs Blackfly BFLY-PGE-1352M (IS143969), [Video Format] Generic GigEVision (Mono) | Moders |

553/ ms  Bightness 5| Contan | a1 [ONR
b o 2 © © = 100 s o 1 0 1
VO R & [FH[E Gl (@ Z m
Average Intensity u = \ £ Score |V Aesy. | *K cancel | .
Registered Pattern Image
———
° <
» L
——
Pattern Regstration

+[zoom: 7958 % fintensity: 220

[+ Space (105804, 599301

GHgAR 10209 JlongmN] %0525

Search Region
= @ Origin
Rl w Center
LR R

035 105 (5~20)

055 185 ps-20)

BN o 15 es5-
B

3 HD e



Yoz SEOLIX of= 22 B F, IAHRE 0|

Pattern Registration
Camera

I (e oo G Visons Pon ey Rsece Bkl FLYPGE 1320513569, VideoFormat]Genrc G ision (Mono)

o
>
T
H
>
©
T
\<=
=

Eposure: J . “ “ “ o 5B M Bighnes I, 05 comam: J
Ko aa ae FHE = = — ,
Average Intensity Live Display ° J | ‘*\J ‘75 Score v ®

|# Space: (128549, 213.62) wjZcomp7988 % tensity: 42
oy

| 371 20l “Find Hole Center” HHES Y+=EL|CL

Pattern Registration
-

B2 5| @)
Crigin X ’—‘ Oﬁginl@

d=S ?I¢ 2Zm(Caliper) 7t LIEFELICE

4. =Y =it
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HRVision 3D-Stereo

Model and Pattern Number

I (o s i iions Pon ey Reseec:Backfl BFLY-PGE-1352M 1514369, [VideoForma]Genric Gion (Mono) [ o> [

3| ms Brightness: 5| Contast:
SR ' 3 1

Exposure
A °

»
xoaa e H#E

Average Intensity:

© &

1§

©
QR

 Apply R cancel

Origin
Center

©~100)

Low High
30 0 (180~180)

085 105 @s-20)
105 ©5~20)
095 105 (5-20)

wvm

[ Space: (951235, 508.917) «[2Zoom: 7958 % [intensity: 255

HYUNDAI -
’ HD ROBOTICS 4-16



Pattern Registration
Camera

Exposure
ag )

XA K] &) [

Average Intensity

©

&

I (o o) i iions Pon ey Resec:Slackf FLY-PGE-1352M 1514369, VideoForma] GenricGiion (Mono)

nghtness : 5| Contrast
Bright o 1 o 1

[# Space (9345, 20262

|28 e o Aoy || 3 Cancel

[ |

Model and Pattern Number

Pattern Match Parameter
0 ©~100)
Low High

-0 30 (180 ~180)
BN o 15 0s-20
m 035 105 (@5.20)
095 105 [5-20)

L2, Elglol 5

Dattern Registration

=0l

x
-

Camera

— .

RN R Q@R [

Average Intensity

©

&

Live Display

& 100

IR

693 ms

[IEETI (Freme Grabber) GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143%69), [Video Format] Generic GigEVision (Mono)

Brightness: J | 05 Comasti | 4 L 0

[# Space: (110328, -3.76976)

«[zoom 7958 % [intensity: —

Registered Pattern Image

Model and Pattern Number

O -

Pattern1 -

4. =Y =it

S DS SAYLICE Z2MO| AXIZF & FA0N AKIOIA=K] ZQIBLICE. 2Hef A2 (IOl AX[7t
O, AFEXP} Ao 2YS HELLICL
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HRVision 3D-Stereo

A719] THEH BM B2 JY THIOIH, B HHS BIF0IHH “Change Search Region”S +E&LICL

— Oo~-1 o~ =

Search Region

® Origin

() Center
Oﬁange Search Region
D |
Width | | Height
THE! £ Q00| WY 4 U= MBI ELICE
Pattern Registration’
Model and Pattern Number

Camera
m [Frame Grabber) GigE Vision: Point Grey Research: Blackdly BFLY-PGE-1352M (15143969), [Video Format] Generic GigEVision (Mono)

Contrast:

Eposure: = - . - oo |65 ms  Bightness: . . .
Noaa ea FHE ST
PR QM < ‘5 Score o ooty || 96 Cancel

Pattern Match Perameter
N x ©~100)
Low High

30 W (480-~180)
095 195 @s-~20)
| sciex [EESTRRFTYSOT
035 105 (s-20)

§/ vetaut o set

~[zoom 7958 % fintensity: 160

[# Space: (439.805, a13.417)

HYUNDAI ]
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Pattern Registration
Camera Model and Pattern Number
ISR (Frame Grabber] Gig Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (IS143969), - [Video Format] Generic GigEVision (Mono) | Moders |
orure 653 ms  Brightness 5| Contast e
e T T R T R
MO R & [FHE =@ h
Average Intensity @ 2 \ Score | o Appty R Cancel
_ Registered Pattern Image
G
» L
e —
ey
Pattern Regstration
Oigin, 1.1+ g -
Search Region
XA ® Orign
e w Center

= |OnginX| 15330 [Ongin¥| ©032
Widkh | 105433 | Helght | #1175

Pattern Match Parameter

= o2 oom

095 105 @5.20)

=3
B2 o5 15 0s-2n
| sckex |
Ex

095 105 (n5-20)

[F Space: 26789, 241 061 oo 7988 % - fmeniy %

HES F2® INE S oj0] MHEILIC

Pattern Reglstration

IHE 4 HAE

Camera Model and Pattern Number

ISR (Frome Grabber GigE Vision: Point Grey Research: Blackfly BFLY'PGE-1352M (15143%69), [Video Forma] Generic GigEVision (Mono) m Model 5 =
U J Pattern1 -

693 J 05 Contrast: 05
Exposure : A o ) = o ms  Brightness: : ontrast: .
Rma Q@& [ HE
. - - T
Average Intensity: ve Display Registered Pattern Image

Slod || € Save ‘

Pattern Registration
& @
g !

Ongin¥ ¢ 7‘

arameter
50 (0~100)
High

30 (180~ 180)

105 (05-~20)
105 (05~20)
105 5-~20)

o Set

7/ Coarse Features
Rectangle

Region /| Mask Region

|/ Pattern Region /| Coord. Axes

# Space: (1078.15, -3.76976) - [z0om: 7958 % ___lintenure |/ Features. /| Ellipse

HE S

A
He 28
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HRVision 3D-Stereo

2k

e A= Al & S H™2 612{™ “Advanced Setting” HES =a AF™EILICE

=

IiE 20| ELIM “Save”HES =d] IIEHE SSYLICL 2|0 SEE IHHO0| Z SHAURl=X]
£8 =d SeIYLICE

“Search Pattern”

arof IIES SEOHA| 94O0M Of2iet 22 HIAIX| A0] LISLICE

Question rz|

!E [Model 1, Camera R1-L, Pattern 1] Do you want to save the pattern before searching the pattern?
L

W ) [ om=an [ #: ]

OFERZERIZ 4 712 DHEAON CHOtY “THY S5 ZS SYELICEH

21 FHHitol Tt I S2 Sei0l 24 EIYCIH, Q2% FHloN HYt INH S XS SUOHH AWBILICE

HYUNDAI ;
’ HD Rrosorics 4-20



4. =Y =it

452.1.7|Et : I§E OA3 &7 EY

I

ojn

=0| BSHOZ EIUACHH, EME THEOl SHHO| HAIELICE

:WQQ\QQ\EE | O3 Auto Exposure @

Average Intensity: - [ Live Display

— M
<

>
f# Space: (903, 7)

OfA3(Mask)E 28 + U= HRSE HBELICL

BHG YRR oo B0 a ) 8 ) FHE
Tool: 7~ | Pencil Colar! Qlil  Apply ” x e
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HRVision 3D-Stereo

OIA3 PSS -] I “Tool”MI=2l “Rectangle Select”, “Affine Rectangle Select”, “Ellipse Select” &
OILIE MEHBILICE YUHIHOZ “Rectangle Select”PIC 2L =E20LLE QO U2t CIE DY MEHSIME EILICE

SEEH’ BRoo M- BROQQ Q@‘§|§

/=||Pencil Color: . (IHl|
3
£ Affine Rectangle Select

Ellipse Select

- —
FSpace: (61, -3) -Eoom: 100.00%"  fintensity: -

4017] QITt =HO| LIEFLLICE “Rectangle Select”Lt “Affine Rectangle Select”

U U Q0] DIAD Yoig &Y
g Meyp Z2 AR21%0l, “Ellipse Select”S MEfgt 29 20| LIERLICE

HEH ZL0l= Ot

B mx BB oo . u&ﬂ[zmaa < « [FE
IR

# Space: (141, -1)

-[Zoom: 100.00%  [ntensity: —

HYUNDAI ]
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OIA3Z X|IZOI0AL Ol ¥0 A OfA3 4™ ARZP™O| 37|t fIKIE WAFGIY, “Fill Current Selection”

HES +ELICL

dEEYRE 0N BRIV Q| FHE
Tool: it~ |Fill Color: L “rFill Current Selection ijopemas|

N T ~

. Foe T

# Space: (323, -3)

fintensity: -~

IEHoZ ZEO6I0Xt o= BEMX| @5 OIAIZE MYAXIEZ, CIA] “Tool”0flM Rectangle Select”, “Affine
Rectangle Select”, “Ellipse Select” & OILIE MEHDI0], IIHO R F=OLOXt Ot= FAS OLAIOAM FIQUELICE

RiYBdBEoo - BRIOKAK KK | I

s < 2 [M] “sFill Current Selection | 5% Properties

Ea)
ool: %

v

< Ellipse Select

1 Pencil
/ Brush

{# Space: (51, -3) ~[Zoom: 10000%  [intensity: -
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HRVision 3D-Stereo

“Ellipse Select”S M0 Ol 20| B 1% 2I0l #O0| LIEFLICE

SHE )} REL - EROR Q) [FHE
Tool: <~ |Fill Color: ‘E OyFill Current Selection | Properties
T B ] &

= _— .
# Space: (165, 1) -i2gom; [00.00%., fintensity: 42

OFAZOIM MAHOIDXL Ot oz {2 OISELICL MM XI7H (“Care (unmasked) pixel color”)&
MEHSEY “Fill Current Selection”HES +ELILC

SEEFRE0 . FER]OQ ]|« (FEFE

Tool: <+ | Fill Color: - 24Fill Current Selection || 5 Properties |

[# Space: (305, -3) ~[Zoom: 100.00%  ntensity: —

HYUNDAI ]
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Mot Qoi2 of2fet 20| DIAINIA FIAEILICE

SEEFRE0 . FHR]OR ]| (FEFE

Tool: <+ |Fill Color: - Fill Current Selection | 5 Properties |

)

<
[# Space: (767, 3)

OroF CHE Yoz OiAT HAZ HIAHOII™ “Tool’0IAl “Rectangle Select”, “Affine Rectangle Select”,
MEHBH

“Ellipse Select” & OILIZ 0f, OtAZ ¥ HAH oFgds YETLICE OIAT ¥ HAH =o] BLCoH™
“Apply” HEZ SELICL

Average Intensity: - [ Live Display

Ao e |@ e FHE | Oabpoue @

[# Space: (1018, 91) - [Zoom: 100.00%  fintensity: 200
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HRVision 3D-Stereo

453. THE 214 2 313 I Y HIAE

SSE 57 IIE0) THS THE Q1A U 3 k1Y QK| 37 SIS SWELICL
“QArgO| 3D"HE ZRUZFME"Q| “Search”, 3D WES SULHLICL WA MOl HE 214 Yo W oIy
ZI BAIEILICL THE Q14 ZTHE ZEOI0, INES 23/A710101 1% NS DRSS AHOLAIR.

&2 HRVision 3D-Stereo v2000)

RUOE VAW 2E% |

Settings | Calibration Grab Live Exposure Search 3D
Stereo Camera

T ST [Tl | Excosure [
= Seoeh E el %ol

Disp. Option | Load Patten BackUp Data | Database

Status

oK Exposure = Hol ole
ﬂ ° L@ E =

Process

Meas. : Meas.
1034.340 1034.133 -
321.317 447.553| -
201739 - »o.783| - 16-03-20 152808 [Camera Cam2] The image is captured (User Exposure).

16-03-29 15:28:17  [All Cameras] 3D points are corrected. (0.000sec)

ﬂ 124.930 || 16.03-29 152817 Processing Time: 9.410sec
- 1603-29 152817 Al data are saved to the database. (0.179sec)

Meas. Shift Mews =y 16-03-29 152817 Fullscreen image is saved. (0.303sec)
1093.186 | - 1093.322| -
423.735| - 341.529| -
267.382 289.159 | -

Date  Time Message

16-03-29 15:28:08 [Camera Caml] The image is captured (User Exposure).

HYUNDAI ]
’ HD rosorics 4-26
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46.7128 S8

ZF AHYIR FHH2E HE 3 A UK 50| 25 AZEIJCHH, 5-E HES 7IEHOE SSYLICEL ZRHEQ|
“Settings — Reference Point” HI'=8 Z=IYLICEL“Car Model” THE0IM XIES MEHOHD, 2t 220 Eot= 7t
mi2tel 3D HES FELICL OIE =01, E2 L10ll HS0tk= FHH2IM 5788t 3 X1 IKIE ¥ez{™ “3D (L1)”
HES L+ELICL HES +8 WOICH ZFot 3 XM W AKXt YYIIF AIRMELICE 71ZE XA fIXIe] =&
=0|3M 10 H =TS HYTLICE U= CHor Q00 ot JEys wooz +7f0] IM 8 =Y, 2t
ZX2|7H, #HolZ, SE= I S CIA| THH T EA17] HIZELICE #719] 2F8S Zt L2, R1, R2 220 #H=06t0]
2 HBILICE “Save”HES +2T JIZ AKIZ NFELICE

Reference 3D Point / Hole to Hole Distance ——— —— - — @

Model Name
HMIL

Reference 3D Points Hole-To-Hele Distance

PLP2
62.003

X Y 4
1058.740  -76.387  411.565
1058.742 -76.387 411.571
1058.740  -76.388  411.567

i
=

x| v z
1058.693 -205.849 410.790
1058.685 -205.853 410.758
1058.693 -205.841 410.858

|

wlm |~ o |n|e|w| |-

Average | 1058.690 | -205.848 | 410.802 Average | 1058.741 _-76.387 411.568 Caleulate 30 (PL, P2, P3, P4)
+ +

0.014 0.018 0.153 0.004 0.002 0.009

gmmqm\nthHI

i
5

I
w

X ¥ z e Y z

1 1116.665 -101.487  421.017 1 1116.450  -185.877  421.218
2 1116.664  -101.488  421.022 2 1116.462  -185.885  421.208
3 1116.662  -101.488  421.040 3 1116.461  -185.880  421.194
2 2 I I
5 5
6 6
7 7
8 [
9 9
I 10 10
Average | 1116.664  -101.488  421.026 Average | 1116.461  -185.881  421.207
B 0.005 0.002 0.036 + 0.005  0.012  0.03
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HRVision 3D-Stereo

4.7. ZUE THEA 48 A U™ wAl/HE

12 SE0| AFEUACHH, Al2|Y =22 o0 8Lz JIEFHS fKIE 2R NOo7I7t L4010 XAHE
}-I'H}“E oo?:“—ltl'.

LU= ¢t 2RE WAIOI0] ZHE QAXIE HUE ZHHA 7IZC=E 2R HYZZ IO TISYLICEL

otek APHOf| HIOIA ZHA =
JIs€ 0|80 22 &go

wAgH A0l ACHH, Hida MI01712] 715 ZHHEA et
HHA 71208 HFLLICL

™ fio
E|= |'.Q
19y
P
A b
5
0::: N
0 iy
ri |'Io
22 HU
11°]

MHo

P

SHIet LIE2 AL MIE ME MNUZZ WS FOHIEILICE

48. ks 2d

RE 230 &= =IUCHM, HRVision 3D-Stereo & AISOE 2TRE=R EFELICL
AEHEL “Manual” HES Z=LICEL OlW, “Manual” HES “Auto” HECZE HMALIH, CIE X% H

25 & U ELIck

HRVision 3D-Stereo 2 PLC % ®if 2R1I0| S4S SOHMEH SEGHAl ELICE

rim
rlo

Ei 2 0

7 |\

Settings | Calibration Grab v Exposure Search 3D sp. Option | Load Pattern BackUp Data | Database
Stereo Camera

“ - A = 0K Exposure
2 % Y LS 3 o S0 100.00 J I

Output Process

Meas. Shift Ref. © Meas. P2 Meas. Shift Date  Time Message -
lggi'gg; *i:;;; ” 1283-2;; *i;-fig 16:03-30 09:0205 [Sentto ROBOT Robotl] OK1
5238 il FEIW  128.957 | -109. -18.
16-03-30 090205 ([Received from ROBOT Robotl] SHIFT 1
412.421| +1.693 | [ =007 414.530 | +3.273

16-03-30 09:0205 ([Sent to ROBOT Robotl] SHIFT 1060.912,-238.583,412.493,0,0,0
p1-p3 [EESCRUCH| P1-P4 61 9, P2 F’3 63452,5, [ZRZM  123.668 || 16-03-30 09:0205 [Sentto ROBOT Robotl] SHIFT 1068.077,-100.301,414.392,0,0,0
16-03-30 09:0205 [Sent to ROBOT Robotl] SHIFT 1124.710,-137.658,423.334,0,0,0

o EEEl| ok -0.604
Mezs, Shift p3-p4 [EESCER v Shift 16-03-30 09:02:05 [Sentto ROBOT Robotl] SHIFT 1119.835,-221.974,422.709,0,0,0 L
1124.614 | +24.863 | ek 0 208 1119.646 | +24.301 ||| 16-03-30 09:0205 All data are saved to the database. (0.183sec)

oK -0.371

-137.738 | -18.592 -221.783 | -18.293||| 16-03-30 09:02:05 Fullscreen image is saved. (0.363sec)
423.266 | +2.627]| © Raw Corr. 422.742 | +1.834
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GRC: B71= dHAl 293 2YLME 477

D7 CHIAZOAl 24T Q718 HALAS2 32 50
24 SMZA 27 IFAYR 21 AISKIZMI|SE 20158
S5 B4 ORI YIS 532 161

BZ: PFYSA TMT BSMEZ 170-3BS 1018

ARS 1588-9997 | 1 2RAYY 2 MHIALY 3 FOHSE 4 DX 5 FXI22| 6 tHE R

.{

www.hyundai-robotics.com
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