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v. 1. ﬁg HRVision 3D-Stereo

1.1. 3 F HRVision 3D-Stereo

HRVision 3D-Stereo & —Fh3ET PC FUEIARHLAF N LA Hida/Hi5/Hiba & Milas T FE 4, EEHTE
TEH =40 B SR

HRVision 3D-Stereo $&ALF UG BRE A L E MBI 7 A, Lk P 5 8eE . [Fn, EERHIET
JUAITEAS IR EGR A T, W EshIE ekt CRME) . AR RE 0%, BMEAE R & AR e &1 F
WEERGE . IEM AT B 2R AL .

TR E T EAFAER 3 Kb UL ARFAE 5, BESIIE AR e B /23, i RETIR R R R — NRRAE A
T3 RS o 0 B R

[, & A BB A2 6 & R m S P, RESEICHLES ARSI, SR E 2 Lo
ARG5S N RGBT .

HRVision 3D-Stereo $2ALnF{EF|ThEE.

i 2 B R AR A AR, B E . BT RS .
E ZhARALA A S A R TR B 30 ST AR AR RS R T fE

eI N AN SEARFHBLIRI 4 AbhiE, BLILRIA AR R AHE, TTER
PHEEXF AR 3 YEhr B /%%

AR E TAF K =G B/ L9y, R B oL s N A7 B B2 A i B3k
VeI (e Wt VA= WA

feft AL IME. H P e Ot I B DhRESE, ol m] AUEk S N A A

3 EM B/ RHHNE

&R FHR (Hand Eye) &1

RRIERAE T e 581 A T A R
. | AR R T S A DT SR A 97 DL S T R B
JUTFERAES A Ty
o T B AL, LS
FE & Thhe B 48 0 o L 8 A B
TULRIT & FIThAE LB, B B BLIE L A0 . B (5 . &
S ey
: T EL, P EILAC LA A5 R (35 P, 5 BLICHLE A T 3
vy
L R N N N L R T
BT T LA 50 5% S MR T AT A B T FLIS AT B4 i 1 2 1 1
Wik
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1. BEE

1.2. RGAHRK

TEJy: T HRVision 3D-Stereo MI##iz (Handling) FHALES ARG RS Ring K (BERED. KRS
MBS N RGEER4r AW R G s, W 2S00 PCy Frame Grabber. AHAHL. HEHASEE . PLC Z:fif
{1 % HRVision 3D-Stereo #IF4H K .

P A HRVision 3D-Stereo F£/7, FATHLIE RGN E KIafT, WA BN N L HEE DN, 5
PACHLEE NEAT IR . BN AR RGO B RS R, BATE TR #is TAE.

FoA AL AL, WA TR A Frame Grabber.

-

HYUNDAI #1538 A FVI&ER B PCHERAL* R4k

i
L
.:;:.!I",' £

1

l 3

4
H
H
3

Application program

ke

Frame Grabber

RS232, Ethernet, DIO
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1.2. 1. EHHER

HRVision 3D-Stereo ] H/W #EFFACE LR .

HRVision 3D-Stereo

H/W mm H HERE
CPU At least 2GHZ Multi-—core Processor
512KB or more L2 cache
0S Window XP, Window 7
RAM 2GB Pl
PC Video PCle x16 Video Card
HDD 80GB LL I
CD-ROM 48 5K
24>
e ot * f§iFH Analog Camera I FH T %% Frame Grabber
KB Light HRE LED. 2R GAT v B IR S A 3 (1) AN [] 1T 58 4t
Frame Grabber 8511VX B 8514VX (COGNEX)1 &
* o A8 HCRS AH AL
Camera XC-HR70 (SONY) &, MV-BX30A (CREVIS) 2 &
I RGE
Lens H1214-M(PENTAX) , MR #& E A 5E Je AR o
Cable 20m

WA EAEfFH HRVision 3D-Stereo B Zid 2 8=, H M H & & AE CPU A1 78 2 At 4 11 PC.
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fE AR, HALGE R ST VEAR AR 1

1. HE

RMS4

5h8

RE

MVS-8111VX
MVS-8514VX

High speed Frame Grabber
AR GHE (&2 4
R (RS170, CCIR

1/2 slot PCI

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)
Weight :55g

Focus & Iris Lock Screws

:M27 PO.5
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1.2. 2. AHRR

HRVision 3D-Stereo

BAEA T VisionPro 8.2 & HRVision 3D-Stereo Setup SW ZHK%.
VisionPro 8.2 #&—F#ifit Cognex Frame Grabber & FHIRZHFER S 25 Fh v FH T 2 a4,
HRVision 3D-Stereo Setup SWj&—F3LT PC IIARHLES N T H = 4ELA8 AL 3L,

LV RTE M & A AT IR AR -

1,2.2,1, VisionPro igE

Ha R ARG LB A .

1548 VisionPro M BN CD-ROM Bx5h#s . WIRAK HBPAT, WHEPATBEE T setup. exe.

% Autorun, inf 1KB
5! Coanex Frame Grabber Drivers, msi 7.442KB
5 Cognex VisionPro (R) 4.0.2.msi 6,240KB
A Datal,cab 221,828KB
5/ dotnetfx, exe 302KB
15 dotnetfxsp1,exe 10,453KB
Finstmsi30.exe 1,957KB
i31SScript1050, Msi 971KB
[F]Launch Cognex Frame Grabber Drivers,msi in Japanese,bat 1KB
T - 1KB
248KB

KB

AR T EBEEEE, 558 Windows FEF 1% BIE T — AR R 3T .

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

HE ZE \VisionProx36VC20105P1
HE Z visionProvC2005

Cognex VisionPro () 8.25(8) QI\OFE:ID‘ I*E‘lﬂﬂ %% | §I|E|01 SADIOF Cognex VisionPro (R) 8.25(8) A5 3 Al=HH LS £=0| EIIElﬁi SA010F
-E THLCH OI2f3 22 282 27 E N &s A2, =E LIk Dlafet B4 2B £33 A SGieiE £HS 2N
4  Esa4 S E4fga

&1 = VisionProxd6VC20105P1
HE E vVisionProvc2005

VisionProx8sVC20105P1 & |

C______ amm
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i Cognex YisionPro (R} 8.2 - InstallShield Wizard

COGNEX

VisionPro

Vision Software

(EETE

s

=
#

i Cognex VisionPro (R) 8.2 -

1. BEE

InstallShield Wizard X
Cognex VisionPro (R) 8.2 - InstallShield
wizardS AIZELICH
Installshield(R) wizard 2t F|H2 2R ‘10‘“ Cognex VisiarPro
®)8.28(8) €A ELILEL HEeHB e B8 72
Az,

EXTH| BN e ZUERESE ZZOUSE E5
aRdA 2,
20: 0| Z2]2M= B¢, FE 2 S E 2 e
&L d Sl

s2e [COEms J [ &= ]

Wi IR, 3 R VR SO P E R

i¥ Cognex YisionPro (R) 8.2 -

InstallShield Wizard

AH2A ASEM
LS AFSE HME MGl H2d A2,

COGNEX
SOFTWARE LICENSE AGREEMENT

This Software 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,
(i) any and all modifications, improvements or updates to the software or
firmware prowded by Cugnex and may include associated medla pnnted =
"

eembarinle Amd Sanline mr Alanbranin dasiennaedation fanllaadinhs S

@FEH HEEE AN S A
O AR HZMY ZAH SYUBEN FE

[ <FEm [ Cewm= [ #= |

& Cognex VisionPro (R) 8.2 -

MERER

AETIEEE EETRIA R,

InstallShield Wizard

AFEEL 0| EW):

[

ZE(0):

[

[ <52@ | Osws ||

B, IR

i Cognex VisionPro (R) 8.2 - InstallShield Wizard

223 Cognex VisionPro(R) 8.2,

& Cognex VisionPro (R) 8.2 -

Z203 &% EH 2=
O M= HRIE M

HE FHIOHESE

InstallShield Wizard

LICk

AEF B 8
HHBHE ZEDY FHRAE HEGRIAS
FH2 42| HF WS HFFIRIT O S2H SIS 0I2S S2HN 2.
2HEL
=3 | visionPro(R) B0 & 24 = -
‘S| vsorbro) 248 BE 2 0I0IK TR SAS A% A Rl
a3
Ol 2H Q4= §IC Canle
S| 16KES RS itk 1 5
02 512 4 0 4 A3
SLICH Ol 5121 2842 51
E Cal0l2H 068 EE...
3 H:
EE
EEETe) =0 [ <FEE [ Cem= [ #= ]

Cognex VisionPro (R) 8.25(8) £XE CI=E2:

C:YProgram FilesWCognextit

SRS NSSIHE "R TR S

2R 23 AR *%
El=LR=

EHAZ. ORHEME S

ERE L2,

[(<52e | Em

I
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HRVision 3D-Stereo

Cognex VisionPro(R) 8.2 Z#E5EaiJn, 15 %% Cognex Software Licensing Center. Cognex Frame
Grabber IXzh#% .

R4 223 RARIAE, AlRES O s d “4F Visual Studio b%2%% VisionPro &Ml “M4%4l. 15 5CHUH
R G AT 2

i1 Cognex VisionPro (R) 8.2 - InstallShield Wizard i& Cognex VisionPro (R) 8.2 - InstallShield Wizard

Cognex VisionPro (R) 8.25(2) & M EHLILCH
HHEIZ2 Y FE 247 2R ELICH

InstaliShield 23

InstaliShield Wizard 7t Cognex VisionPro (R) 8.2S5(8) 8 X
o2 axEl] 1B \E Seotes O tree

InstallShield Wizard 7+ Cognex

VisionPre 12
Al J0H FEAN 7. 0 HE2 2 2 25 ZELICH nPro HEE &7

T[] SE0 224 84 2208 NN

Cognex Software Licensing Center X Z2 3.,

Cognex ECI0IH 4% Z2 M AIZHAZ):
- ZY Y JeHH
- S2(E2AIN
+0: HI pCHl ZeiR e E= S20] SXI5I0 3
"LEI!EDJE 0] EEt0IH €A =20

\hslonPro[m E3IEIpDF 8HME Eam Adobe Reader 4
E 90 (www.adobe.comll M CH22E 245)E LRI5H Uk

ok

I'

__D}*:‘(E_) e

pull}
HU
&
jm}
oo
A
B

W E RN, R RO RN S B )G, %3 Cognex Software Licensing Center.

Cognex Software ensing Center 2.4.1 - InstallShield Yizard E|

Welcome to the InstallShield Wizard for Lig o QoreRningl

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

The InstallShield(R) Wizard will install Cognex Software COGNEX -~
Id;i:élng Center 2.4.1 on your computer. To continue, dick 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

WARNING: This program is protected by copyright law and includes (i) computer software, (i) any related firmware provided by Cognex.

international treaties. (iiiy any and all modifications, improvements or updates to the software or
firmware pm\nded by Cognex and may include associated media, pnnted 7
mebeciale and Faolinn e alnnbeamin deasesanbabian faallaatiel. 50 mno

[ hextz ) [ canel ] <Back || bext> | [  Cancel |

5 Cognex Software Licensing Center 2.4.1 - InstallShield Wizari E

Customer Information Cognex Li ing Center 2.4.1
Please enter your information. The program features you selected are being installed.
User Name: Please wait while the InstallShield Wizard installs Cognex Software Licensing
|HHI Center 2.4.1, This may take several minutes.
Organization: Status:
Rl

Mext Cancel

< Back ” Mext = ] [ Cancel

HID Hyunoar 1-8
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i Cognex Drivers 5.0 -

InstallShield Wizard Completed

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

& Cognex Software Licensing Center 2.4.1 - InstallShield Wizard E\

InstallShield Wizard

3

%% Cognex Drivers 5.0 - InstallShield Wizard

1. BEE

Cognex Drivers 5.0 - InstallShield WizardS Al ASH AN
ZEhLct CHS2l AFEE HSEME THIlGI B2 M 2.
Installshield(R) Wizard 2} 2|5+ Z B4l Cognex Drivers
5.0S(8) 2 gLICE H&T S TE HEE 24, COGNEX =
2ATH A a9 S OE D= SE Z2]HME SOFTWARE LICENSE AGREEMENT —
ZEFHIAM L.
This Software License Agreement (“Agreement”) is a legal agreement between
nf = oy
IEEJE_ 1;%?35&?&@2%?1%%QDSFIEEEAG% rD-'f:j; E!J 'you (either an individual or a single entity) and Cognex Corporation or one of
ﬂuﬂag A7|5Hd BEFH= 2100 FELICHL XS F22 its subsidiaries or affiliates ("Cognex”) for the Cognex software, or a product
S2FH, LI= DIIH\DSEXI CI:EE::I;rivErs EI;‘—JHEIH\ S!_EE which includes Cognex software, that accompanies this Agreement, which
fr’gﬂ‘p’sxf\ac‘%lga\_lgtréﬂﬂaﬂlh‘in‘;méﬂjI’-"TPEED'-(F-( =3 E%g" includes (i) computer software, (i) any related firmware provided by Cognex,
EJIDVE Efl“aj': ;ug_ngjﬁ *%‘[Hhﬁlﬁ F'rew'rao o (iii) any and all modifications, improvernents or updates to the software or
Drivers S35 gajﬁtﬁugn; ! EE}DH:HE amamﬂ firmware promded by Cognex and may include associated media, printed
HZGHOFELICH AtMIES LH%%; anex Firelliie ZHH 2k mrmbamialn s Salie s mmmlmmbrenis dosmesedadiae fosllasbionl s SRosem o
(IEEE 1394DCAM) AFE HHME FUFHEA 2. O i el T s Y SIHE)
BL: 0] TRIU2 ATANL ZH B2 25 2T O MEH HZHH2 ZAM S2I5HH S
A RELICE
sze [oewms [ 3= ) [(<7z@ | tsw> [ = |

i Cognex Drivers 5.0 -

]

W P85 SXTLICK (D123 524

InstallShield Wizard

ARSI BN OHE EHEE SR RE S HMEHEN 2,

mln
-
[

“ Zzdm sy FH 2

C:¥Wrrogram FilesWiCognexCommon't

O ALE EX1E M Z BHIPHESIS

%% Cognex Drivers 5.0 - InstallShield Wizard

LICk

Cognex Drivers 5.05(5) & A2 CI=EI:

M
k
_al
o
g
i
=
r
S
i
I
I
o=
=
ko

.OMRHALE &

E l

<52 || =30
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HRVision 3D-Stereo

RN BT, W58 A K Cognex Frame Grabber FIFF%%% .

Wahds e n, WHEE T

& Cognex Drivers 5.0 - InstallShield Wizard

i Cognex Drivers 5.0 -

InstallShield Wizard \- (=] ‘_
Cognex Drivers 5.05(5) 2 A&LLE InstallShield 2 &

HEFFI2 M FEF 40 ERIELICH “,

E(E} @XIO}E SEFEAL A

InstallShield Wizard 7+ Coy
ChH =g A 2. 00 3

[En
o
HE"’
HI[C‘
i
H1
II.IQQ
i) T}
=

2

InstaI\Shla\d Wizard 2} Cognex Drivers 5.
%g\ HMELICH DR ALE SESHHT

U% 5) ZEH22
[EES

TRToE

i Cognex Drivers 5.0 - InstallShield Wizard... %

O HAR 24 HFE S Cognex Drivers 5.0 EE5H
\:!‘) O AN ABS CRA| A Z OF 2HLICE A2 CHA ALZ
S W ESEL, LIEH =222 CHALAIE
SHHD 0L 278 S248 M 2.

FEA LS VisionPro 8.2 PR FHAT HRVision 3D-Stereo #£/7, WI&5f Wi~ B AT~ 25 AHE

FH P MAfaIN “C:\Program Files\Cognex\VisionPro” ;&

HRVision MultiCam V0.9 X
Unhandled exception has occurred in E,qur application. If
you click Continue. the application will ignore this errar and
atternpt to continue, If you click Quit, the application will
close imrmediately,

Could not load file or assembly "Cognes, VisionPro, Core, dIl’
or one of its dependencies, Exception from HRESULT:
0=E0RDT3R3

Continue ] ’ Quit

TR AR, HORDLMAR R, THEH .
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1. HE

1.2.2.2. HRVision 3D-Stereo & &
HRVision 3D-Stereo F&/F HIZHEMAZUI R

TE HRVision 3D-Stereo Z&E A, 1EMAT setup. exe,

OIE - 37 && EapSa gl
() DothetFX40 o &0 2016-03-29 2=
CWindowslnstallerd 5 o 20 2016-03-29 2=

ij=J HRVision 3D-Stereo msi 14,521KB  Windows Installe,,, 2016-03-29 2=
‘L)setup,exe 445KB S8 == 2016-03-29 2=

AR W S, 158 Windows FEF 0 B AR — FEARIE R EEAT .

i5 HRVision MulliCam i HRYision MultiCam
HRVision MultiCam 2 x| OFg Al Al E} [ HA EH I [N
= =8 ]
HRVision MuliCamS(E) 2REIN 225k O 2T IES SHHELICH HRVision MuliCamS(S) CHS SO0 £ EHLICH

0 ZHH SJRIE}EE“ THS'8 285, [18 S0H 273+ S 0K 20 0IES

SISREALE SIS 'S St AlY,

SOE:
|C1WHHVisiun MuliCarm FOHEIIED..

CIA3 Z2HD)...

F0:0| BEE T2IMS HTUAD 2H Hewm) B5E gral [y 0| T2l 7 T B O 2 EEIZ AS35ts B2 MRl ASE 2 SIS S HRYision MukiCam
o das ous S B SIS 89S S SR 26 238 HsH 5
Slof. 2 A2 LI, A
© FHAIBHM)
S [ =2 J[ 2@ ][ cemws |

HRVision 3D-Stereo $AT ¥ & # 2] “C:\ HRVision 3D-Stereo” ey, e A1E WM HEE
.

midr “T27 d, BIRITAG %% HRVision 3D-Stereo FE/7 I 58 M.

i& HRVision MultiCam i& HRVision MultiCam
HRVision MultiCam & x| [ HA A5 [N
=& = )
HRYision MuliCamS (&) €Alatd 2A=&LICH HRVision MuliCamS (8 SR &LICH

EHHT HI'E SEEHIAZ,
A IICH] FHA2.

QET Frameworkll (HZH 28 HHOIES EH2FHY Windows UpdateS AFESHY Al

_ HYUNDAI
1-11 ) FID Roeorics



HRVision 3D-Stereo

1.3. 4T HRVision 3D-Stereo
FEPAT HRVision 3D-Stereo F2/F, 1EM iS00 LA HRVision 3D-Stereo EFREPT] .

HRVision
3D-Stereo

HID Hyunoar 1-12
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[?- 2. FNVFRTE HRVision 3D-Stereo

.

47 % HRVision 3D-Stereo, R AVF] %%,
ERMAVFATHEARRE T, TEPITEMEL.

2.1. HRVision 3D-Stereo ¥H]IE

HAEH NULEC X E SW ] PC 1Y Cognex Frame Grabber ¥1]254H S84 fef# F HRVision 3D-Stereo.
15 45 %0 AL B 7R AR SE HRVision 3D-Stereo 8 FH AN PR B3 FH ) Cognex A& ) Frame Grabber [ “Sys
tem Serial No”.

eSS DR INLRE IA R LS eN I T RStk SRR TR

B HRVision 3D-Stereo J5, &0 1. 3. F BRI /7 7EFAT HRVision 3D-Stereo. WK% E Cognex F
rame Grabber, EUHKRIEWIEZEAIT, WESHIW N ESEEO, JFE5RET.

& #iiA Frame Grabber s&75 IE# % B Frame Grabber.

@ Mot enough frame grabbers or cameras,

WRIEHR % HE T Frame Grabber, <> I T 4 AAE .
TEH N FH P MRS P Ab $RA5 O VP 1T 3 BH i il A

License Key =]

Program Version HRVision 3D-Stereo v2.0.0

Cognex Serial Number 743073473

License Key 1 I

License Key 2

(v | %o |

R NE R, B PC L% E M Frame Grabber S54tN F§{&IA M Frame Grabber /5 S8 A—#FE, M2 H I
WMTRESED, HFERET.

@ The License Key is incorrect,

RNV AT AH RS AE Windows VEMR T, B DL BN — KB E R F RN .
{H, MPC _LiERE (HIF) HRVision 3D-Stereo FEfF, EHRBBENR SR, sibg 1L N EHSEE
B, Ul B R EFmAN . i, 0SS e e id s %4,

HID Hyunai 9-9
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3. %j:]jjﬁl% HRVision 3D-Stereo

3. 1. EIHAR

HRVision 3D-Stereo SCHF#iSC AT, F P AIAEHATIEFF AR, i “Setting” SREBHIES . A
IR EDAN A T

3.1.1. XEEHEW

HATFIEF G, HRMANIEMFSIS, N8 an B RREN. HRVision 3D-Stereo M I 5 M
HZR, RIEAFEEERASES, etk ErE .

Manipulation ] [k
Buttons 7

Disp. Option  Load Pattern BackUp Dats  Database

”{J Manual

Image Display - i ~ | Ri = . o BT . Status
X 10000 |EETYS E LI ight Sswech | | Live ' 1 ° g X .
Window 9 = — S Window

OUtpUt 5 . ) . i o 'i‘. 3 Process 1] The imnage 1 captured (User Exposure)
WlndOW :. 11,83 WlndOW 2] The image is captured (User Exposure).

3D paints are comected. (0.0045ec)

119.833 m 62.014 o;.swl DRI 125160 Mlic03.29 093938 Processing Time 297Ssec
v 0. 0¢
10.014 0011 J $0.00¢ IS $0.009 MB1603-20 09:39:3% ANl dats ace saved tothe database. (01665¢c)
=

Meass. Shift 16-03-29 09393  Fullscreen image & saved. (0.296sec)

1116.663 | -0.001 9.9 1116.464
-101.486 +0.002 -185.888
421.032 | +0.006

HID Hyunoar 3-9
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3. AR

BT O EE DRI T RIS -

Manipulation Buttons

RPENHERAE HRVision 3D-Stereo TG ZMISHL, WIXMBE. AR
B BeE. HdE. Bshisird.

Image Display Window

bros AT Live WUE BERIUKI AR o

Process Window

RSP NBRE N R SRR BERETE IS

Status Window

Y NRVIEE S AR IR

Output Window

TRBEXT B AE A T A 4 AR =R B IR AR K A TR

X /Y
2o

_ HYUNDAI
53 P HID Hysaea



HRVision 3D-Stereo

3.1.2. Manipulation Buttons

AT #:4F HRVision 3D-Stereo EEINREHI A INAEALIEIIT

“\‘

N /’ A A ‘
: '% b Q \ "]@" I_FL] El o) Manual

o . o%Aa 7 i |/ d
»E Settings Callbratlon Grab ive Exposure Search 3D Disp. Option | Load Pattern Save Image View.

B Settings
MR R T B/ B AP I RE S BEh W, L PR 12 ST (Sub Menu) o

- System

FEM T REAMPISRE MU T5 9% 45 R4 ik SOmAE S5 . TR A B e 23 3A
Bip A%

— Serial Communication

AR A Bl e S AR A B B Bl S A

Serizl Communicatien Setting
Serial (RS-232) Communical tion
o
o its

com Baud Dsta Parity Stop

Port Rate Bits B
Robotll MM <~| 115200 - 8 = None v 1 = l
By 0 Gl ) [ H SIS
Bt 0 Bl L) din ey
RobotR2 | -| - HER
Robot C1

o

— Ethernet Communication

AR ol Bl e B 22 e R B B DA K R A5 A

Udp Communication Setting

Ethemet (UDP) Communication

IP Address Port
Robotll 192 , 168 , 1 , 11 5000
Robotl2 192 168 1. 1 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 | 1.8 , 100 , 1 2000 l
|
|

L0

o Close

HID Hyunoai 3-4
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Camera Setting

BEMANA S Em ., B,

Carmera Model

Frame Grabber / Camera

Video Format

11-L

GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143969)

Generic GigEVision (Mono)

BB GigE vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15103567)

Generic GigEVision (Meno)

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

| I J/ Defautt “ L Load ” € sove |

Exposure Setting

BCE A RIS 1R O R 1.

B{pum

EE L . 5B e .0 T |

Exposure Setting
©) Registered Bxposure @ User Exposure

Cam1
Cam2
Cam3
Cam4
Cam5
Cam6
Cam7
Cam8

Cam?9

N B
EN EA E
M HEE
M 3 B

[

3. EATINEE

PH

HYUNDAI
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HRVision 3D-Stereo

- Model
MANEMEEIG, % “Save” AT {RTE,

Model ®

MName

[ 1 |
[ 3 |
[+ |
[ 5 |

FrAETS

Close
—  Reference Points
PB4 A TARAT B B0 NN E .
Reference 3D Paint / Hole te Hole Distance o — ——— - —
Model Name
HMIL
Reference 3D Points Hole-To-Hole Distance
x [ v |z x I z

1 1058.693  -205.849  410.790 1 1058.740  -76.387  411.565
2 1058.685  -205.853  410.758 2 1058742 -76.387 411,571
3 1058.693  -205.841  410.858 3 1058.740  -76.388  411.567
| 0 | [
5 5
6 6
7 7 I
8 8
9 ]
10 10
Aversge | 1058.690 | -205.848 | 410.802 Aversge | 1058.741  -76.387  411.568 Calculate 3 (P1, P2, P3, P4)
= 0.014 0.018 0.153 = 0.004 0.002 0.009
I
X v z X 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
4 4
5 5
3 3
7 7
8 8
9 9
I 10 10
Average | 1116.664  -101.488  421.026 Aversge | 1116.461  -185.881  421.207
= 0.005 0.002 0.036 = 0.005 0.012 0.036

P HD ienea



3. AR

Auto 3D Correction
MiEFE “ALL Points” B, DU B0 ) = SER0H AT R AE R 4 s i “Non-Use”
B, i R ERHEREE . AR E N (BRIMED “Non-Use”,

Shift Offset Setting
WEARESHBAL (0ffset) o

Shift Offset Setting —
Car Model
o Jcss B
Shift Offset
X 0 X 0
" ) v | o
z 0 z 1]
X 0 X 0
v 0 v 0
z 0 z 0
| $e- |

Limit Setting
B B AEIE L AR i A (R 5 R ZE T T

Limit

“Moving Distance Limit” F/RBllfRHIE S0 76 23 8] EAE SN MR H#E 25 “Hole—to-Hol
e Distance Error” WIFR/RFHE R MIFE B 1R 2 RE (FRAED. DAEEHEZE S ik, 5 T4
=4 BRI “Moving Distance Limit” AL, it “NG”. 4R i 2 A i BE 55 55
G MERMEU L, Wafl “NG”.

_Limit Setting =
Moving Distance Limit

|

Hele-to-Hole Distance Error

i
I
10
10
0
Emw §

|

l £ Load H & Sove ]

2 HD 13508



HRVision 3D-Stereo

- Password

% Password (ZfE),
Password Setting X

[ Corntramrs | |

[ tewremeos | |
o et | |

[ x Cancel

[ & Change

- File Management
B AR TR AT R I S BRIt 18] o RO B8 I B 22 9 R e RAR K I A, O AL A
N AR R R 6 B 9 BRI A]

File Management [

MG Image
=

P HID fxunea



3. AR

Calibration

INBARNUHERE PN E,  IF iR NS PRI &

—  Camera Calibration
INESTARABNUR AERAT REHE, TP EARNLA R . i [Savel 8, BIS{RAFIE
498

Grca, SIS SN W S8 6s. SORRRNEENS W=

catbrationeror 0700 ]| [ (@) arab |17 care. | KA e ]

cotbrtiontror |08z _]| [ @ b |1 oo |[ € soe |

— Automatic Camera Calibration

B AIAT SRR A, BT T I ORAE AL B2 FE R

AT IEN T r

g Calibation | Grab ion | Losd Pattem BackUp Dsta  Database e
Stereo Cameta [ Status

e Ao e B O 64 | mght A e I

Process

Dste  Time Message
16-03-29 093215  [Received from ROBOT Robotl] P99 (923.033,431.895,509.393,-179.986,0...
1603-29 093215 ol

1603-29 093335 The

16:03-9 093335 The

160320 093335
160329 093335
1603-29 093335 The 3D reconstrug e
1603-29 093335 The 30 reconstruction ddata is same

P HID fxenea



HRVision 3D-Stereo

—  Robot—Camera Calibration

TS T AN UR HE OB HERR S L8 N Z T R &R
Ropcr-Cames Cotrstcn D . &

Camera | -~ SquareSize 10~ mm
Input
Calibration Object 3D Points Robot 3D Points

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

Output
Transformation Matrix Transformation Error

7| calibration % sove

— Hand-Eye Calibration

THEALES NS 2T LS NN K A&

- 5
o Hand-Eye Calibration - oo

Camera |81 -

Input
Robot-Camera Transformation Matrix

Inverse of Robot-EndEffectar Matrix

Output
EndEffector-Camera Transformation Matrix

Current
7/ calibration £ save Robot
— Pasition

B Grab
BEUCS RIS T BRI — AN AR

B Live Display
M E AL o “HELEE 7.

B Exposure

AL =FpEE H S

—  Registered Exposure

JH AL AR 2R B A8 ) B SR AR

HYUNDAI -
’ H D rosorics 5710



3. AR

- Exposure
B 3l 3 RO AR R0 B U B B B FE S il s AR IR EE AR AL, . A A iz U, SREGE
B AR

User Exposure

H1 7 ¥ B IR IR AUAR -

- HYUNDAI
-l ) H D Rrosorics



HRVision 3D-Stereo

B Search
FHoEER, SRBGEA)E, N —IRPATE R TR

m 3D
A OB, SeRBUR SRR, I RPUT U TAE

B Disp.Option
PLE e 15 s IR AR e WoR RS AR B 1 1 45 S di s

- Score

A IR 45 R VL RC R

- Pattern Region
AR R S X

— Coordinate Axes
SRR U X 35

-  Origin
S AR R R SR A

—  Center and Scale
#FFH Camera Setting T I E HIBRE .

- Center Guide Line

FEFB A B R+ 2

B Load Pattern
e gl R,

B BackUp Data
P 2w B AR U SR HE R AR AT “C:\HRVision Stereo\Backup” CfJeH,

HYUNDAI -
) H ROBOTICS 3712



DataBase

WA TR i S D B S R R

R BMEIE TS “Microsoft Excel” FEFEBNIMN N

DataBase
D MessTime = | Comera | Model | Pattem  Score  Image Image Scal Scal Scal Pos &
» hzmwuyu 2328 | Comeral Model 1 |Pattem1 9952 |353.04 41270039 039 | 100 | (2554122
4 [ 20140125 9% 328 | Camera 2 Model 1 | Pattem1|99.63 |55018|396.09 099 099 | 101 | (2554123
5 |2014-01-25 £ 308 | Camera3 | Model0 Pattem0 000 |-L00 100 000 000 000 |00,0,00(
6 | 20140125 22 328 | Comera4 | Model0 | Pattem0 000 |-100 | 100 000 000 000 |108,0,00¢
7 [ 20140125 25 328 | Camera5 Model 1| Patteml|99.32 |19672| 280,00 | Lt | 108 088 | (474176t |
8 |2014-01-25 £ 308 | Camera6 | Model | | Pattem (9505 25088 260,12 101 | 101 098 | (4714176
9 | 20140125 2% 3:28 | Comera7 | Model 1 | Pattem 1 100,00 60144 386,65 | 100 | 100 |0.98 | (3L 72634¢
10 2014-01-25 23 328 | Camera8 | Model 1 | Pattem 1 100,00 | 74118 | 384,52 039 039 102 | (3L72684¢
11]2014-01-25 £ 330 | Cameral Model 1 | Pattem (9982 3529641272100 100 100 |(-256901%
12[2014-01-25 2% 330 | Comera2 Model 1 | Pattem 9983 |550.18 | 396.36 039 039 | 101 |(-256901<
13[2014-01-25 £ 3:30 | Camera3 | Model 0 | Pattem0 (000 |-100 |-100 000 000|000 | 00,0,000
14]2014-01-25 £ 330 | Camerad | Model0 | Pattem0 000 |-L00 |100 000 000 000 | 00,0,00¢
15| 2014-01-25 2% 330 | Camera5 Model 1 | Pattem (9932 |195.77 280,07 | 101 | 101|088 | (47475%0:
16 2014-01-25 £ 3:30 | Camera6 | Model 1 | Patte 1 |96.61 | 252,66 252,05 | 100 | 100 | 101 | (4747590:
17]2014-01-25 @ 330 | Camera7 Model 1 | Patter 100,00 60140 386,66 | 100 | 100 098 | (3L76719:
18| 2014-01-25 2% 3:30 | Camera8 | Model 1 | Pattem 100,00 | 74130 384,51 | 100 | 100|092 | (3L76719: 2
1220140125 £ 330 | Cameral | Mode 1 | Pattem 1 |100.00 | 352.23 41248 | 100 | 100 |02 | (-27956%€ 2
24[2014-01-25 95 330 | Camera6 | Model 1 | Pattem 9303 |250.46 260,15 | 101 | 101 099 | (4.530453¢ #
25| 2014-01-25 2% 3:30 | Camera7 | Model 1 | Pattem 1 100,00 60141 | 386.22 100 | 100|092 | (3L739241 B
2 | 20140125 & Camera8 | Model 1 | Patter1 100,00 7418 | 384.86 |09 |08 | 102 2
< i ] i
DataBase Selection 2
O EmorbB ® DataDB Ell
5
From: |2013-09-01 [ searen ] 3
»

3. AR

-

FRCRICTE T 4

[T

e £ ==

2

1 12 sennE 7

[EfSTE
91209000
00000
ST A
6234 4

Shwst?, S eets 3

B Manual/Auto
)3 Manual /Auto B30, 7E Auto BN A ATERIERTA 244, RAME PLC B85 L4 NE{E A4 fe
HATHEAE

HYUNDAI
ROBOTICS

P HD



3.1.3. Image Display Window

ARG DR AR IE S R B TR R R B .

HRVision 3D-Stereo

G w O, B A RER, 4T Zoom In/Zoom Out. Fit Image. s 8h%&E Tk,

BIR
B

B NGO
I —

TN

HHFAR

Stereo Camef\

AT
FE 2R3

|

A YA
LSMAGIEEES

/

SRR i
HHTAR

PSQUN S

uuuuuuu

H HYUNDAI
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3. 1.4. Output

3. AR

Output & HUR RIEHES B KUl TAFRD 4 AbA =807 &, A 4 PR i, @ Bon e aline L aAt

Z A1 S b B R 2

Bt HEE 4 B )
=Y R

[ S BB RS EBE ]

—_—
AL Z TR
FEHERR

—_—

B RE 2 T8 H)
PR R 2E

—

g5 5 (0K/NG)

J

(=
l

3. 1.5. Process Window

78 HRVision 3D-Stereo M TAEILIR.

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

12.66ms

[Camera 6, Model 1, Pattern 1] The pattern is

13.54ms

[Camera 7, Model 1, Pattern 1] The pattern is

18.23ms

[Camera & Model 1, Pattern 1] The pattern is

Processing Time: 5.01sec

searched,

searched,

searched,

searched,

searched.

x|

>

1=

3-15
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3.1.6. Process Window

WoRPUINEE R FRE R

Status

X

Y

z
RX
RY
RZ

Car Model

Model Num 1

Exposure Control

Auto 3D Correction

Robot Position

RETHEH S FEE. 5 PLC Z MIFEEIRE%.

HMI1

FRER

User Exp.

S el Epst

HRVision 3D-Stereo

FETTIE ] = 4E 7 B H B HE ]

531 <—[ P {2 BT B8 A B3 ]

P HD ienea
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3. AR

3.2. XEIEE

3.2. 1. MARMVIRUETYEE

PATHNURHE, [AIHLARPR R 5 AR IL R AL bR &Rl — 2.
HRVision 3D-Stereo i@iZfH 40N B FToR BIRSHEAR KA TR HE T A o

o s — —
& LE, e 0 = . =
P 4 //{ - e o8
A L BN\ N2 o7 B [~J Manual
SetFe e ikt — - Exposure | Search 30 Disp.Option | Load Pattern BsckUpData | Database S

Stereo Camer; Camera Calibration

Automatic C

Process

Date

Time  Message
16-03-29 09:3149 [N Cameras] All images are captured. (0.654sec)

160329 093215 [Received from ROBOT Robotl] MODEL 10

16-03-29 093215 [Received from ROBOT Robotl] P39 (923.033431.895,509.393,-179.986,0..
160329 093215 [Received from ROBOT Robotl] AUTOCAL

15 7E HRVision 3D-Stereo SEHA[Y) “Calibration” iy, i Automatic Camera Calibration. &S
HERRAL T T, s B BRI A AR A A A R HERE R A7 AE “C:\HRVision Stereo\Cal”
I, TERA S B RS TR S S, R “PLL. txt 7y “PIR. txt”. & CHTE LR S,

AN HETR 2= 5E . AR AE HANE, LA AR B BIRHERR M A BB — b J5 FH AT .

- HYUNDAI
71 ) HD rosorics



HRVision 3D-Stereo

—
B 2 ¥

Exposure Search 3D Disp. Option | Load Pattem BackUp Data | Database

9 Right

Settings

Stereo Camera

Grab
()

Exposure Control
User Exp.

Auto 3D Correction

Robot Position

923.033

Output Process

P1 3 i © Ref. 3 Date Message
16-03-20 09:3215  [Received from ROBOT Robotl] P39 (923.033,431.895,500.393,-179.986,0....
16-03-29 [Received from ROBOT Robot1] AUTOCAL 7l
16-03-29 The calibration error of camera 0 is 0.6945854
16-03-20 09:3335 The calibration error of camera 1 is 0.7219807
16:03-29. 09:3335  The 3D reconstruction Ldata is same !
16-03-29 09:33:35 The 3D reconstruction 2data is same!
16-03-29 093335 The3D reconstruction 3data is same !

- - u S 16-03-29 09:33:35 The 3D reconstruction 4data is same ! L3
1 & © Raw © Com. = 3

Time

i

. v TEH » EE 023 (C) » HRVision 3D-Stereo » Ca

F4- B EF - BROY - BANS 4 EG

o EAmT| FET R 32
4 Ce=C & Callmagell.bmp 2016-03-28 2= 514 1,214Ke
ST & Callmagetf bmp 2016-03-2 1,214KB
S-S = || CheckerBoardCodeRef.dat 2016-03-25 23 11:02 1KE
m HRCamCal.exe 2016-03-25 27 11:02 268KB
- 2rojEEg| | 2] ObjxYZ dat 2016-0 79 2KB
@ 24 =] PlLixt 2016-03-28 2% 1KB
B uoe T Beirm o= 1KB
SR
o 29

s

HYUNDAI -
) H D rosorics 5718



3.2.2. ML A—HHNLRRHETIRE

fERGHERR AL bR R S L3S NAAFR R —EL
TEFINLAH A HEF LSS ST1 J5, FEFETERA, WESEBHE “Calibration Object 3D Points”
44,

Ja» FNS AR B HLES AR HOA

| Robot-Camera Calibration

3. AR

. R

W

i “Calibration” #, mta ARG FEA 0B R Won R i
WAL bR R G AN R RIR R, BEE IR iR 22 & R TE “Transformation Error” JiHH . #7i%
ZRTF 1, EFHREINEE N REUS, BERHE E R

IS T

Camera 5T1 - Square Size 10 ~ mm |

=

[{}’z Calibrati;] g Save l

Input
Calibration Object 3D Points Robot 30 Points
0.000, 90.000, 0.000 1093.329000, 491.778000,
20.000, 0.000, 0.000 1091.601000, 414.222000,
90.000, 0.000, 0.000 1090.903000, 364.225000,
20.000, 0.000, 70.000 1021.607000, 415.729000,
Output
Transformation Matrix
-0.006135 0.019221 -0.999796 1091.523348
-0.720123 0.693619 0.017753  42B8.975383
0.693819 0.720085 0.009586 225.062695
0.000000 0.000000 0.000000 1.000000

290.089000
23E.682000
287.405000
239.750000

Transformation Error
0.319248

iy “Save” f#, HHIER(E BSRAELE “C:\HRVision 3D-Stereo\Data\RobCalTransform” f4J&rh,

g

- o
|, =« EZ C|A3 (C) » HRVision 3D-Stereo » Data » RobCalTransform
= — ~ - &

M =0

TH v BOIEHIH EZ - BRUH T
v 2Hm) oIS
8 2= | 5] E2¢_Cam1 dat
B B S | 7] R2E InvCam1.dat
= A2 YR 7| RobPoints_Cam1.dat
| 7] RobTCal_Cam1.dat
= NERE] 7] R2E_Cam1.dat
[F 24 4] R2E_Cam1_Pre.dat
H uoe
= AR
e
=
& =zr0230
L EEEE]
, &7 25
e —————

3-19
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HRVision 3D-Stereo

3.2.3. FRHE (bre) IhEE

TFENE AN SHILZ BIRR.

FAEABNLE A HE AR+ STL, S nEF SRl — BB Bt _E BT 3REUY) Robot—Camera Transform Matrix.
WL 5L NATIEAS, ST SRR AR B L2 A &

A XHEAER R “Current Robot Position” 4, e i NBINLEE AL E BdE SR TE “Inverse of
Robot-EndEffector Matrix” .

M “Calibration” 5, M ridh “Save” £, mie e TIRRUHETAE.

FHRHEAE BB RLEAE “C:\HRVision 3D-Stereo\Data\RobCalTransform” 43I,

- T\ S

oo

Robot-Camera Transformation Matrix

-0.006135 0.019221 .999796 623348
-0.720123 0.693619 .017753 975383
0.693819 0.720085 .009586 062695
0.000000 0.000000 .000000 .000000

Inverse of Robot-EndEffector Matrix

-1.000000 0.000227 -0.000244 059423
0.000227 1.000000 -0.000244 .979992
0.000244 -0.000244 -1.000000 273037
0.000000 0.000000 0.000000 .000000

Qutput
EndEffector-Camera Transformation Matrix

0.005802 -0.019239 . 999798 528533
-0.720294 0.693448 .017524 .814884
-0.693645 -0.720250 -0.009835 345189

0.000000 0.000000 0.000000 .000000

=

Current
a:;!.f Calibration l & save l Robot

Position

HYUNDAI -
) H D rosorics 3720



3. AR

3.2.4. EABCIIRE

AR SHBEA GRS/ 1B S/ MEREEAT & B2 3

— e R

RS KA

Camera | and Pattern Number
[Frame Grabber] GigE Vision: Point Grey Resear¥: Blackfly BFLY-PGE-1352M J#{43060), [Video Format] Generic GigEVision (Mono) Model 1 v

U

Ejusure: 0 ) 20 v 40 60
kmea a &« ##
Yatame [7] Live Display

Contiasts . 7 Pattern1 [ CRY -

v X

TRAFREC

BLE X I

Pattern Match Parameter

Threshold [EY (0 ~100)
- 30 (180 ~ 180)
Sc

le -30
095 105 (05~20)
095 105 (05-20)

105 (05~20)

WL

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

- HYUNDAI
572l ) H D Rrosorics



H HYUNDAI
ROBOTICS



00000 §
00000

o
o~
w
a
®



[f 4. fENVIR?

HRVision 3D-Stereo IMEMIRFIIT -
HFET BIEAN U LR DL R /N1 R e .

74
HRvision 3D-Stereo i

ZENZERE
- AL
- sk
SRR
- AR
- HRAIREUEAL

BEHEAN, PLC o MEHERE

AP

R SR BIE KRB R B

BioHHET 5

HIEHLE AMEALAR T

BB / HLERNBSHIR

HRVision 3D-Stereo

P HID fxunea



4. fENVRERF

4.1. HRVision 3D-Stereo #fti% B
IERE 1. 2.2 % VisionPro 4.0.2 & HRVision 3D-Stereo #fF, R 2.1 BVl &4,

AAENVAL BT 5 Hiba | 24 B 5 1) HRVision 2D ¥ & /#/EFE R 3E47 30 0T .

4.2. HFANB/EE
AR 5 P D 0 AR LR B

T BB 6320 38 % HRVision 3D-Stereo f2F /G, 4T HRVision 3D-Stereo HIMIGATH I »

[0 HRVision 3D-Stere0 V200 [ |n |
a2
> |®Y
Settings | Calibration | Grab Bz Emers | S 3D Disp. Option | Load Pattern BackUp Data | Datobase

Stereo Camera

No Exposure S =
Q bd

No Exposure G

Process

Shift Ref. @ Meas.

P2 Ref. Shift Date  Time Message
- - 16-03-20  10:33:09  Please, wait for a while...

- . B - 16-03-28  10:38:12  Model 1 is loaded.
. 16-03-20 10:3813 Model 2 is loaded.
H - | - | - |] 160320 103813 Model3 is loaded.
- - - - = 1) 16032 103814 Wodel4is loaded.

n ' o e 16-03-29 103816 Model 7 is loaded.
z - - = 16-03-20 103817 Model8 is loaded,

16-03-29  10:3317 Done.

@ Raw Corr.

4-3 HID Hyunoal
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HRVision 3D-Stereo

FEYISEPAT E T b i R BEE AN, FIRETCIRIEH ARG . TEHEN “Setting” M5, WEMNIK
it

TLHEN “Settings” M “Calibration” HUWCEIEH, MU EAIANILWHAOED . ARSI W i BLRI RS o

s [

{ o OK H xCanceI]

M “Settings — Camera”, FLorBran FEFRIIEHE. H B E o TRERBANIER 5 /T

Camera Model

Frame Grabber / Camera Video Format
Cognex8501 (204284266), Port: 1

[Pl Cognex8501 (Z04284266), Port: 4

oy XC-HRT0 10204768 IntDrv (rapid-reset, shutter-sw-EDONPISHAT) CCF
ny XC-HRT0 1020<768 IntDrv (rapid-reset, shutter-sw-EDONPISHAT) CCF

ny XC-HRT0 1020<768 IntDr (rapid-reset, shutter-sw-EDONPISHAT) CCF

v v v ¥

ony XC-HRT0 1020:768 ItDrv (rapid-reset, shutter-sw-EDONPISHAT) CCF

| e s ) [vem |

M “Settings — Camera” SEHE, W E ORI KIEGAE .

- AR . O o B __ B e
Een = T - g
*) Registered Exposure @ User Exposure

DI]]]]]]]]]]III
OOOOTTTTR;

=
8

Caml

Cam2

Cam3

Cam4

Cam5

Cam6

Cam7

Cam8

Cam9

cflolle
F) F) 2
A H B
H B B

DIIIIIIIIIIEI
DIIIIIIIIIIﬁﬁ

; Load

i
[

H HYUNDAI 4-4
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BRI “Grab”, “Live” ##, #AR T IEHKIEAL .

85 0 - .
\& ] @ T g & ¢ e
& = ; Bl o & 66
A v AN o o 7 7 | o\
Settings | Calibration Grab Live Exposure Search 3D Disp.Option | Load Patten BackUpData | Database

4. fENVRERF

Stereo Camera

© PR | Exposure 0
Left Il

® = PR [ Exposure
Right [ s | Live O

Process.

= =

© Raw

Shift

Ref.

Corr.

Date

Time

Message

> 16-03-30 14:07:26 [Camera Cam1] The live display is started.
N - 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.
| |H = || 160330 140731 [Camera Cam2] The live display is stopped.
= = = = 1| 160330 140740 (AN Comeras] Allimages are captured. (0.206sec)

MR AT SR 1o RS R ] A, e BBk R i KOG
VHIEARNLE E b, s AR B . [RIR, WA Sk M SR AR 3R KOG P 3R
ML R G LA 585, TR RIVE L A 0 8 %32 AT It RE IR SR B R

AR, RN SR RS .

4-5
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4. 3. LB AR HEETE

4.3.1. HRVision 3D-Stereo H{EIXE

SERMGAE IG5 B HRVision 3D-Stereo 15 .

HRVision 3D-Stereo

i “Settings — Communication”, AR TFEIAEEW & IS kB )G RAF .

TEHALSE R GUR T 1%B0OE MR TE S LA T35 -

Ethernet (UDP) Communication

IP Address Port
Robot 19 ., 18 , 1, 11 5000
PC Ty . 168 . 1 .20 2000
l §/ Defauit “ 4 Load T A AT
D HYuNDAl 4-6
ROBOTICS



4. fENVIEF

4. 4. HVLRHE
4.4.1. SR E

FREFUA &5 IR R R IR B 12 IR N S 3T A HE
B, A “Setting — Model” 3H, HEBEAE,

Model =

Model Name

(=
e
<

o

2 HD 13508



HRVision 3D-Stereo

4.4.2. HVREZERE

PATEERINL GEARD ARFr R AN AR R — BURARNUEZIE . AHPLAEFR R AR (Pixel)  HAZAAAKR
o HUES A om BLAZ R ARRR &R o RIE, 9 7RI FHAEAPLAL AR 2 B B G RAEHL AR AL B &R L AT 1
Ak, T EHEAHLARAR R 1045 R HOHLES N AR R IR . IXFROABURL DL, JF HAE HRVision 3D-
Stereo LA 3. 2. 1 A5 WY IORHERR PAT AHHLEZ IE

4.4.2. 1. RUEREE

H5E, BRIl RIERBCE  BEGRR ER LS, BRSSP (8] (e ()
FARWALED -

TR RHERRAL T BRI AT (PR 50 AL E . 3 B A i Be LA B ShHETRE, 4T 223 iR
HERCRL 5 ZEORFF B RES, AREFRSN

4.4.2.2. RERTRHE
AT AT 2B AE LA AN T B R S,  XHREHERR IR 4 AMREHE AT R

LI FIHLES A B0 TR G S S 225 (KIS FFI0 TR 5
B HE R B B LU R A b A HE LS T LA A A RAL AR

HID Hyunoar 4-8
ROBOTICS



4. fENVIEF

4.4.2. 3. BHERPEE IR

mr “Grab” i, IRECEIERHAER A .

L [}; E‘/ @@ i Manual

Disp. Option | Load Pattern BackUp Data | Database

Live Exposure Search ED)

Settings

Stereo Camera

Car Model
Model Num 1

Exposure Control
Auto Exp.

Auto 3D Correction

Robot Position

Process

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

P HID fxenea



HRVision 3D-Stereo

4.4.2. 4. PATSLEMEPRHE
S e R “Calibration — Automatic Calibration” ZZH, PATHHNIEAE.
T/ A, EIR 3. 2. 1 BT B RSIAR N U HEDhRE, SRBUGZ G h i fMA fb. BN EESE “3. 2.
1 SEARAENUSHE SRR

Settings Calibration Grab

-t
Live

e
Stereo Camera
8 = (29 | Exposure
Left Live (AD) 472 @

v @\#\- L

Exposure Search 3D Disp. Option | Load Pattern BackUp Data | Database

5 4 [T g | Exposure
\‘% =l lee @

Car Model

Model Num 1

Exposure Control
Auto Exp.

Process

© Ref. @ Meas. P2 Ref. Shift Date  Time  Message Z
= = 16-03-30 141730  [All Cameras] All images are captured. (0.2555ec)
) N B 16-03-30 141731  [All Cameras] All images are captured. (0.254sec)
R 16-03-30 141731  [All Cameras] All images are captured. (0.265sec)

- | = | = || 160330 141731 (Al Cameras] All images are captured. (0.253sec) i
z - = = = 1| 160330 140732 (AN Comeras] Allimages are captured. 0.2335ec)

o1 73 e 16-03-30 1419:22 [Camera Cam1] The camera is not calibrated. Cannot load the file specifi.. |
- —. = = 16-03-30 141927 The calibration error of camers 0 is 07626875

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

® Raw () Cor.

Xt “Automatic Calibration” LAY, EIEA/ASAAGPIEBUNA M A, 16 MT “P Matrix” 8, 15
(RAEFE A . KeMESIES DL “P1L. txt, PIR. txt” MITERARIELE “C:\HRVision Stereo\Cal” {32
o

HYUNDAI _
’ H D rosorics 10



4. 4.2, 5. PATHLE AV HE

4. fENVIEF

fF HRVision 3D-Stereo #{E#th, M7 “Calibration — Robot—Camera Calibration” &, FATHL
PRN-AANURHEE ML . 7 BENLAR NS SR HERR 7 T KN, o I CARS AR A s 22 R HET) 4 AN 55, FHAL

e N 4 A AT R

" Robot-Camera Calibration K i

Camera ST1 - Square Size 10 ~ mm

Input

Calibration Object 3D Points Robot 3D Points

0.000, 90.000, 0.000
20.000, 0.000, 0.000
90.000, 0.000, 0.000
20.000, 0.000, 70.000

1093.329000, 491.778000, 290.089000
1091.601000, 414.222000, 238.682000
1090.903000, 364.225000, 287.405000
1021.607000, 415.729000, 239.750000

Transfermation Errer

Output
Transfermation Matrix
-0.006135 0.018221 -0.999796 1091.623348
-0.720123 0.693619 0.017753  428.975383
0.693819 0.720085 0.009588 225.062693
0.000000 0.000000 0.000000 1.000000

0.319248

ANHUEE XS Yo 2 XEA AL A, R)E s Clibration, | Bl BaR BBt fE iR 7. 2
HRAT tmm B, WSRO EHERH, SR, 752 F0 AT ALROE . =R Z AN T 1nm 1, 15 sy Save

SRR FE TR -

4.4.2.6. AT F R

fE HRVision 3D-Stereo ¥fEfET, &t “Calibration — Robot—-Camera Calibration” ZZE, FATHL
N-FANRHEE L . AN S )5, CLE(E 7 RBWCY R HLas AL B, 285 miidi “Current Robot Posi
tion” . #hil “Inverse of Robot-EndEffector Matrix” HWiH 4G, s “Calibration”, 2R/G,

iy “Save” RORAFFEHHAEFE

-
i i o )
X h -

Camera S5T1 -

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
Smenn| [ S| [ B
ibration ve obo ose
iea - Position

4-11
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HRVision 3D-Stereo

4. 5. BSBRAGE R RBINR

AT RRIE, B SR, PUTEGR B

4.5.1. HBIRE

TE TPk AT BB MR S S 5, TESCE O e g i O Sty “Grab” .
A REERED B, Mg T B “Pattern Registration” .

710

Calibration

553
]

Live

N [T
LN

Settings

/®) g A
: R L #ee
o D 7 Wy |
Exposure Search 30 Disp. Option | Load Pattern BackUp Data

@ : Grab osure
\‘\ seerch lee

Database

Stereo Camera

- Grab Exposure
Left Live E

il BCE Elbr

Process

Ref. Shift Ref. Shift || Date  Time Message
2 = z = | 16-03-30 14:07:26 [Camera Cam] The live display is started.
B N 16-03-30 1407:26 [Camera Cam2] The live display is started.
- | 16-03-30 14:07:31 [Camera Caml] The live display is stopped.
= H | P2-P4 || 16-03-30 140731  [Camera Cam2] The live display is stopped.
H = | = = 1 160330 140740 [All Cameras] All images are captured. (0.2065ec)
Shift EEPS = Ref. Shift
® Raw Corr. ”

HYUNDAI
ROBOTICS

PH




Pattern Registration

Camera
IR (e b G Vs Pon Grey Resarch: Blckfly FLY-PGE-1352M (5143868, [Video Formt] Genrc Gt (Monc)

J ] J 05 Contst
Eposure; = = = = = ms Bightness: R
AR AR FHE m"“"
Average Intensity: - Live Display ‘¥\7

P

]

x

o IEEEH

J
1

[# Space: (652681, -3.76976) ~[zoom: 7958 %

[intensity: —

Model and Pattern Number
fsetect 2 Car Mocel

SelectaPattern +

Registered Pattern Image

Pattern Match Parameter
0
BN o
B2 -
=

5 105
095 105

0~100)

(-180 - 180)
©5-20)
©5~20)

©5~20)

o set

4. fENVRERF

PH

HYUNDAI
ROBOTICS



HRVision 3D-Stereo

4.5.2. ERFIL
BT (Car Model) &2 (Pattern Number) » #8530 T eI 45200 cp B 2 ke, MO,
MBS B . —BRPE, —ANZER B0 — AN, ik “Pattern 17 .

Car Model and Pattern Mumber

s “Setup Pattern Region” ##, mio HIURIEAR A B EMRKXX N T O,

Pattern Registration

R % @[

0rid 5etup Pattern Regionjy | |

R P EE AR UL S X 3, A2 B s DX 5 T (K RN B B o BN T 28 5 X 7 AN TR B 5 RO AR
PRI 2% FEARBLALSE X380 (FOV) , 55V ML B SR KA P 55

Low High
30 W (480~180)

0% 195 @5-20)
035 105 s5~20)

095 105 (ps-20)

o set

[+ Space: (1075 62, 565463 -fzoom: 7958%  [intensity: 254
f

HYUNDAI -
) H ROBOTICS 4-14



s “Apply” B, RIS WK,

Pattern Registration

Gmena Model snd Pattern Number
IR (e G i Vion Poo ey Resence Bkl FLYPGE 1320 513369, ideoFormat] Genrc Ggision (Mono) [ e TH =

. J 653 ; y g ) - patem1 .
Eporure: " - - - = ™ Bighnes: . ontast: " =5
XA | K 3@ 1[@ (\&] =

/5 | Em
v . Live Displ ‘ ‘ ‘I\ Score v ®
Average Intensity e Display =N s Registered Pattern Image
° o
%

Patter Registration
ogo O

orgiay -

Pattern Match Parameter

| Theeshos TS ©~100)

owHigh
B W awem)

105 @5-20)

105 @520

[ Space: (75,3951, 743.899) «[2oom: 7958 % [intensity: 32

4. fENVRERF

B R R AL TR AL E, WSO EZHALE . S “Move Origin™ B, tasdt ARz bR

RS -

Pattern Registration

Origink | 000 [M12ve Oigin ;|

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

Pattern Registration

Eposure: . o . - oo | 68|ms  aghtness: L L03] comam: .
Ao ea «a FE N =l —
s e Q|8 2| BB o Avety |[ 3 Cancel

Pattern Match Pasmeter

5 oo
-30 30 (-180 ~ 180)

095 195 @5-20)
| scex |

035 105 @s~20)

095 105 (ps-20)

[ Space: (1058.04, 599.391) ~[2Zoom: 7958 % [intensity: 240

HYUNDAI
ROBOTICS



HRVision 3D-Stereo

EFPTEEIL R KL (hole) Ja, FzhMbbrkh, A5 midi “Apply” .

Pattern Registration

Camera Model and Pattern Number
IR e b i Vson: oo ey Resarch Bk BFL-PGE-A352M 514369, (Vido Format]Genric G (Mone) B s -
) 693 } Pattern1 =
osure ms rightness v 05 Contrast 05
Lo T B, . 3 , o N
e > il .
X e a e [FHE EIE % B
Average Intensity Live Display J =X A N

Registered Pattern Image

Slead || € swe

Pattern Regstation
S P )
= ’b(f’é‘f@ )

ey = |

Pattern Match Perameter

E) ©~100)
High

0 (180 ~180)
105 ps-20
105 @s-~20)

[# Space: (128549, 21362 2f2oom; 79,58 % ptensity; 42
iy

NT BN EMPFLF G, FAd “Find Hole Center” .

Pattern Registration

el
Crigin X Origin Find Hale C

FLJA 2 B A AR I 4 R (Caliper)

Dattern Registration

Camera Model and Pattern Number

IR (7o Gabber) Gige Vsio: PointGrey Resesrch:Blackfy BFLY-PGE-1352M (15103969), [Video Fouma] Genaric Gigeion (Mono)

Exposure 69 ms  Brightness: Contrast
A ] © & = 100 2 o 1 0 1

=
XK QK| (FE N K&
QM9 X B % coct

Average intensity A i/

0 % (am-m)
m 035 105 (@5-~20)
035 105 (p5-20)

§/ pefaut o se

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

HYUNDAI -
) H ROBOTICS 4-16




4. fENVRERF

RN AR FERY R E i AR GRS AT LA Bl WRRRARA TALAE, MRS RETE

Pattern Registration
Camera

Mode 04 Pattern Nmber
I (o o) i iions Pon ey Resec:Slackf FLY-PGE-1352M 1514369, VideoForma] GenricGiion (Mono)

Exposure 693 ms  Brightness: 5| Contrast
At o © © & 100 o o 1 0 1

»
e e FHE

Average Intensity

Score ] o Apety || 3 Cancel

:<,

® Origin

Center
o oy
arameter
0 0-100
High
0 (180~160)
105 ©5-20)
105 @5-~20)

105 o5-20)

[+ Space (9348, 40462) ~[zoom 7988 % | [intensity 221

st “Apply” B, WL TRIBURGE O, ARG B R Bom o+

Model and Pattern Number

ISR (Frame Grabber] GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (IS143969), - [Video Format] Generic GigEVision (Mon) m Model 5 -
g J Patten1 -

Exposure J 693 ms  Brightness ) 05 Contaast 05

e T s, SR . o

XA Re FFEE ° E ° ‘ - =

Averagelitensity: Live Dislay R <) Tl %

Registered Pattern Image

=
@ ©
| .
G ot |[ . swe
Pattern Registration

% %O

Pattern Match Parsmeter

] 2 e

Low High

B » (-1
095 195 @5-20)
B o5 15 es-)
505 || 10 g5 a0y

§/ Defaut o set

= Space: (110328, -3.7697%6; ~Jzoom: 7958%  [intensity: -

- HYUNDAI
417 ) H ROBOTICS



HRVision 3D-Stereo

VIR R R X B s 3R, BB IR R XS, 15 “Change Search Region”

Search Region

& Origin
] ) Center
C‘Jﬁwnge Search Region

R ]
Width ' Height

KRR, At TS SO SRR IR

Pattern Registration
Camera

IR (e b G VaiosPon GreyResarch:Blackfly FLY-PGE-1352M (15143068, [Video Formt]Gensc Gigeiion (Mono)
Eoome: . "
Ao aal| e HE YIC
Average ntansy o4

69 ms  Brightness: 5| Contrast
© & 100 o o 1 0 1

R 2 B W Aoy || R conce

|1 Pattem Match Parsmeter

0 0100
) Low High
[ © » cm-am)

BN s 5 s
| scex |
[ scoev |

035 105 ps~20)
035 105 (5-20)

§ pefaur o set

[# Space (439805, 213.417)

~[zoom 7958 % [intensity: 160

HYUNDAI -
) H ROBOTICS 4-18



T2 U 2 UER 2R X

Model and Pattern Number

Vido Format Generic G (onc) =3

Exposure 693 ms  Brightness: 5| Contrast
A o © © & 100 = o 1 0 1

»
R QK| ([FH]E - s K& 7
/5 | S o Appty || 3 concel

m [Frame Grabber] GigE Vision: Point Grey Research: Blackfly BFLY-PGE-1352M (15143969)

Average intensity

Registered Pattern Image

= [ongnX! 15220 Jongin¥l 032
Wik 105453 |Height | £11.75
Pattern Match Parameter

0 -100)
Low  High

 thecshoid |

% (am-m)
BN 5 os-m
BEXl o5 15 0520
PR o055 105 (ps-20)

[ Space: (126789, 241.061) «[2oom: 7958 % [intensity: 22

s “Apply” B, iR B IR R X

Brposure

Pattern Reglstration

m {Frame Grabber] GigE Vision: Point Grey Research: Blackfly BFLYPGE-1352M (15143969),

BEACERZ

[Video Format] Generic GigEVision (Mono)

{
) 6% ms  Brightss: ) o] Comeans ot [T
00 0 0

20 40 60

80
Y e e [FHHE I
Average Intensity: —- Live Display ° Q 7' 25 e

Pattern Registration

Model and Pattern Number

Registered Pattern Image

5 losd | € save ‘

4. fENVRERF

[# Space: (1078.15, -3.76976) ~ [zoom: 7958 %___liotenate

® Origin
Center ‘
B
Pattern Match Parameter
[ Threshoid [IEY 0~100)
Low High
0 W (180-180) ||
BN o5 15 0s-20
m 095 105 (05-~20)
B o> o s
§ Defauit oF Set

BEEM
WRAE

4-19 ’ F
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HRVision 3D-Stereo

B BRI B SE, 15 AT “Advanced Setting”

BB 5 )a, AT “Save” BEREICHE . )5, WE AT “Search Pattern” SREfIAE T IEH KRR
o

AN, 3 a0 R TR T B

Question

!E [Model 1, Camera R1-L, Pattern 11 Do you want to save the pattern before searching the pattern?
L]

R EEET R

FIRE, 350t 4 MEEHAT “BEL” 1Rk
FEMARNLERRE 2B C e R, TR %A R A 75 200 A AR LS AT &

HYUNDAI _
) H D Rrosorics 420



4.5.2. 1. HAth: BN (Pattern Mask) WE H¥E
R B L IEH e R, At i b R R R R

:WQQ\QQ\EE | O Auto Exposure @

Average Intensity: -- [ Live Display

# Space: (303, 7) -[Zoom: 100.00% [intensity: 74

EMEEA T E AL, 1 il “Mask Image” .

Pattern Registration

Setup Pattern Region

WG, L RO T B B (Mask) (ISR

S H% EEBG\EL‘I'\E‘{"?@LQ\QQI

4. fENVIEF

Tool: 7 ~ | Pencil Color: QE oF Apply ” ¥ cencel

4-21 ) HD
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HRVision 3D-Stereo

NTEBEMBEXIE, EE “Tool” EHEH “Rectangle Select” . “Affine Rectangle Select” .
“Ellipse Select” Fik#E—T0. —fM%HKiF, EH “Rectangle Select” WiME T, (HA]LUIRFE Rk EFHAh
TEAR

BEE Y RBo M BRIOK ]| QR (FE
] ]

<
[i Space: (61, -3) ~[Zoom: 100,00%  fintensity: -

MARE PRI T REREX I EE ., 2% “Rectangle Select” BY “Affine Rectangle Sele
ct” B, MSHIMTFEFRPTIE: 4iE# “Ellipse Select” B, W< HILATE.

SHEE FRE o FBR]OR Q| (FEHE

Tool: 12« |Fill Color: (]| %Fill Cument Selection | 5 Properes |

[# Space: (141, -1) - [Zoom: 100.00%  [intensity: —

HYUNDAI _
’ H D Rrosorics 422



4. fENVIEF

R Py B4R RE AR DX, BB E T RN AL E, ARJE s “Fill Current Selection”
B

wnmx BE oo E RO QR FE
Tool: it~ | Fill Color: L “rFill Current Selection ijopemas|

<

I;Splcs: (323, -3) - [zaom: 10000 % Wnsﬁy: -

KA BT B P A 2R3 0 AR S W A 78, 1 FHAE “Tool” SEHLH) “Rectangle Select” . “Affine
Rectangle Select” . “Ellipse Select” Hik#—Ii, ¥ FrE RPN 1 X N HE B Ab

ﬂﬂ&\éﬁm@ﬂ“‘l‘l\ﬁﬂaa‘ﬂ@'

ﬁsl"acni 51, -3) - ~[Zoom: 100,00% [intensity: -

_ HYUNDAI
e ) HD Rosorics



HRVision 3D-Stereo

PP “Ellipse Select” , WITNKERIR, ELE T SHIBEE.

SEEYRE0 N FER]OR ]| ([FEFE

Tool: <+ | ill Color: _ [l %4Fill Cunent Selection | 5 Propertes |

<
[# Spaca: (166, 51)

| R O E—==— 7 LA T
WG, K ETER BB NFER R 22 ) X . 7628 H rp e #6458 % A ( “Care (unmasked) pixel color” )
JG, Bii “Fill Current Selection” 4.

SEEYREL M FRIOK ]| (FHE

Tool: <+ |Fill Color: [ 2|l [24Fill Current Selection || 5 Properties

< : 3

p;smca: (305, -3) - [Zoom: 100.00%  ntensity: —

HYUNDAI _
’ H D rosorics ud



4. fENVIEF

Ui RS, OB E A DX AR e 2 Bk

SHE}REL M (BROQ Q) [FHE
e

Tool: <+ |Fill Colnr:. yFill Current Selection | Properties

- ~

>

= = = =
[# Space: (767. 3) ~fzoom: 100.00% " [intensity: 57

FHEDHAM IR LR X I, iE7E “Tool” SCE] “Rectangle Select” . “Affine Rectangle
Select” . “Ellipse Select” HHIEFE—IN, KEHATHEB X LFrid e, MBX IR LRI ERE, 15
wili “Apply” ##.

:'{‘VQQ\Q@UEE | [ Auto Exposure @ = %

Average Intensity: - [ Live Display

< >

}iSpace: (1018, 91) . ﬁnnm: 100.00 % Intensity: 200

_ HYUNDAI
a2 ) HD Rdeorics



4.5.3. BARH R =40 BRENK

X B MR E R, PAT R S =GR B AL

TH R AR E O “3D” B (EE T 1) “Search” |

“3D7 . AL XIS R A R TR AR Y

B O, i ERRBER, By, wERERARS.

&2 HRVision 3D-Stereo v200

Settings | Calibration Grab Live

Search

XY 0@\ KX

Exposure

Y E PYAR
LIRS RO

Disp. Option | Load Pattern BackUp Data | Datebase

HRVision 3D-Stereo

ﬂ Manu;l

Stereo Camera

Status

Output

P2

Meas,

1034.133
447.553
259.783

P3 3 L
1093.186

3 423.735| -
267.382 - © Raw

2 P2.
85
.

Corr.

w 124.930

Meas,

Shift

1093.322
341.529
289.159

Process
Date
16-03-29
16-03-29
16-03-29
16-03-29
16-03-29
16-03-29

Time.
15:28:08
15:28:08
15:28:17
15:28:17
15:2817
15:2817

o=

Message
[Camera Cami] The image is captured (User Exposure).
[Camera Cam2] The image is captured (User Exposure).
[All Cameras] 3D points are corrected. (0.000sec)
Processing Time: 9.410sec

All data are saved to the database. (0.179sec)

Fullscreen image is saved. (0.303sec)

Hole-to-Hole
Distance Error

Exposure Control
User Exp.

HYUNDAI
ROBOTICS

PH
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4. fENVIEF

4.6. B EAE S

BN SEARFNLE = 4E7 B EARE R, R f 8 e o2 e i SR EEE R “Settings — Ref
erence Point” . fE “Car Model” THIMR FikFE4T 5, TE5AFMLES AXT R FIFHHLA 5 3D i,
FREAE S HLES N L1 XN ARAL R Bl & i =400 B, 1l s “3D (L1) 7 4. RS A8, miait
S TN R =GP0 B R . B E A A B M HERR R, UG 10 k. HEREZ IR Z
RERRm, WREERK, EEIEEATIE.. VDGR . B8, 280 msEE. T L2, R1. R
2 WA N, REPIT LRIRE. i “Save” #, MoSRAFNEMEEY.

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

Model Name
HMIL

Reference 3D Points Hole-To-Hale Distance

. |Ew

1 1058.693  -205.849  410.790 1 1058.740  -76.387  411.565
2 1058.685  -205.853  410.758 2 1058.742  -76.387  411.571
3 1058.693  -205.841  410.858 3 1058.740  -76.388  411.567
| = :
5 5
| 6 3 |
7 7
| g g
Il 9 9 | |
10 10
——
Average | 1058.690 | -205.848 | 410.802 Average | 1058.741  -76.387  411.568 Calculate 3D (PL, P2, P3, P4)
B 0.014 0.018 0.153 0.004 0.002 0.009

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 El 1116.461 [ -185.880 [ 421.194 ‘
4 4
5 5
6 6
7 7
8 8
9 9
l 10 10
Average 1116.664 -101.488 421.026 Average 1116.461 -185.881 421.207
t 0.005 0.002 0.036 * 0.005 0.012 0.036

_ HYUNDAI
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HRVision 3D-Stereo

4.7. FETHLIRRERB/ HHIEL R

SME R EMUA, LA AT SR IE R B AT IS B DOK PUB A RO HE A B, AR 5B & AR A AR
%o

BAEN S BUACHL S NBEAT R0 K P ZAR ML A7 B DL T AR AR bR 2O S e TLas AR 7

U SR CAFAE SR AT AR AS KR 28 B B 4% AR AR RN HEZR IOk s, IS Hi 5a F2] 45 A 1T SR AR Bn 2 e
Thg, LORTEE 0 AR AR AR 22 9 HE S L A ARV 7 (R AL AR AR

HARARIESH A SRR PR .

4.8. HIBAT

P W EARSE G, ¥ HRVision 3D-Stereo B N HINIEITHE,
AR ) “Manual ” 8. BEES,  “Manual” 8K EMCN “Auto” , HAIR/EREASGEA .
HRVision 3D-Stereo R 5 PLC K HACHLES NFEATHEIE A BEIE W8T .

£ @ @y RN N\

Settings | Calibration Grab Live Exposure Search 3D Disp. Option | Load Pattern BackUpDatal Databasé

e = oK Exposure S p
[Right || = [uive IR *5"| @ [l

Stereo Camera

® oK Exposure ~ B
[Left| (@ | [uve "] @ (][

ModelNum 1

Exposure Control
User Exp.
Auto 3D Correction

X

932.170

Meas. Shift O Ref. @ Meas. P2 Meas. Shift Date  Time Message
1061.085 | +24.545 1068.211 | +25.228| || 16.03-30 09:02:05 [Sent to ROBOT Robotl] OK1
-238.392 -17.87 | RETEY Rl 102010 | 1541711l 160330 090205  [Received from ROBOT Robott] SHIFT1
ox -03-30  09:0205 [Sent to ROBOT Robotl] SHIFT 1060.912,-238.583,412.493,0,0,0
- - . - -03-30  03:0205 ([Sent to ROBOT Robotl] SHIFT 1068.077,-109.301,414.3920,0,0
090205 [Sent to ROBOT Robotl] SHIFT 1124.710,-137.658,423.334,0,00

WMias: Shift 84.193 “ v Shift 16-03-30  09:0205 [Sentto ROBOT Robotl] SHIFT 1119.835,-221.974,422.709,00,0

1124.614 | +24.863 | ek 0266 1119.646 | +24.301 ||| 16-03-30 09:0205 All data are saved to the database. (0.183sec)

-137.738 | -18.592 -221.783 | -18.293 ||| 16-03-30 09:0205 Fullscreen image is saved. (0.363sec)
423.266 | +2.627]| © Raw Corr. 422.742 | +1.834

HYUNDAI -
) H ROBOTICS 4-28



GRC:
CHL:

o .
=g

=~iH-
ST

T TGN U BSUEZ 170-3BS 1012

=
[«

7= gHAl 29+ 2E-AMRE 477
&N 22 Rt HIa22 32 50
SAREAN S5 0IFMYER 21 ASAIEMT |2 201-52

S ORMAl gXIg $52 161

ARS 1588-9997 | 1 22YY 2 AMHIAYY 3 JLOHAE 4 124X
www.hyundai-robotics.com

EX29l 6 1HE

.l



