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l:f 1. Introduction

HRVision 2.5D

1.1. About HRVision 2.5D

HRVision 2.5D is vision software for robot guidance based on the PC for Hyundai robot and Hyundai

Hi4a/Hi5 controller.

HRVision 2.5D provides color graphic operating buttons and intuitive user interface so that it is
convenient for the user to operate. With the data communication protocol for Hyundai robot controller
installed, any Hyundai robot controller user can easily use this software.

Just one camera, the distance between the workpiece and the camera can be measured.
By applying pattern-recognition that utilizes multiple pattern registration and geometric shape
information, it is possible to measure position and rotation information of work targets rapidly and

correctly.

HRVision 2.5D is the optimal tool to execute the 2.5-D location recognition work easily and stably
when apply the workpiece handling using the Hyundai Robot.

HRVision 2.5D provides the following convenient functions.

Simple operation

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

Obtain distance information

Using only one camera, the distance information between the
workpiece and the camera can be obtained.

Multiple pattern support

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

Geometric pattern score

By executing the pattern score by using the geometric shape of
the workpiece, you can execute the pattern recognition work
strong to environmental changes.

Tool function

You can easily set and manage various types of data including
camera calibration, pattern addition, communication setup etc. by
using the tool by each function.

Additionally, with the data communication protocol installed for
Hyundai Robot controller, the interface with the Hyundai Robot is
simple.

Monitoring function

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

1.2. System Configuration

The following figure is a simplified diagram of the vision system for robot guidance using HRVision
2.5D. The vision system for robot guidance is composed of the robot system part and the vision
system part. The vision system is composed of the hardware including PC, Frame Grabber, camera,
lighting device etc., and the software of HRVision 2.5D.

The user can use the HRVision 2.5D program to set and operate the vision system, communicate with
Hyundai Robot using the exclusive Hyundai controller communication protocol. Hyundai robot
executes the logistics handling work depending on the location recognition result of the vision system.

-

HYUNDAI Robot Camera & Light PC based Vision System

Application
program

Y

Frame Grabber

RS232, Ethernet, DIO
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HRVision 2.5D

1.2.1. Hardware Configuration

The recommended H/W of HRVision 2.5D is as follows.

H/W Iltem Recommended specifications
CPU At least 2GHZ Multi-core Processor
512KB or more L2 cache
(O Windows XP
RAM 2GB or above
PC
Video PCle x16 Video Card
HDD 80GB or above
CD-ROM X48
Lighting Light florescent light
Frame Grabber 8511VX or 8514VX (COGNEX)
o Camera XC-HR70 (SONY) or MV-BX30A (CREVIS)
Vision
system Lens H1214-M(PENTAX)
Can be changed depending on installation environment and usage.
Cable 20m

If you would like to use HRVision 2.5D by adding multiple numbers of patterns, use a PC with high
performance CPU and sufficient memory.
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1. Introduction

The detail specifications of the installed vision system are as follows.

Model name Exterior Specifications
High speed Frame Grabber
MVS-8111VX klﬂt;r;:)neurmog f(TLnneitr: that can be connected:
MVS-8514VX Connection method: RS170, CCIR
1/2 slot PCI
1/3" CCD
XC-HR70, éol\zﬂi(rn)txms(w
MV-BX30A DC 12V
29(W)x29(H)x30(D) mm
Focal Length : f12mm
Format Size: 1/2", 1/3"
H1214-M Mount : C-mount

Filter Screw Diameter(mm) : M27 P0.5
Weight : 559
Focus & Iris Lock Screws

1-5
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1.2.2. Software Configuration

HRVision 2.5D

The software is composed of VisionPro 4.0.2, 8510 Support SW and HRVision 2.5D.
VisionPro 3.0.2, 8510 Support SW is a software that provides the driver for Cognex Frame Grabber

and various application tools.

HRVision 2.5D is a PC-based 2.5D robot vision software dedicated for Hyundai robots, and it is

possible to use this software after installation and license registration.

1.2.2.1. VisionPro Installation

End all application softwares on the system.

Insert the installation CD of VisionPro into the CD-ROM drive. If it is not automatically executed,
execute the setup.exe file among the installation files.

% utorun, inf

ﬁE‘,JCognex Frame Grabber Drivers,msi
5 Cognex VisionPro (R) 4.0.2.msi

R Datal.cab

§5 dotnetfx, exe

15 dotnetfxspl,exe

Minstmsi30.exe

i31SScript1050, Msi

[¥]Launch Cognex Frame Grabber Drivers,msi in Japanese, bat
e =

1KB
7.442KB
6,240KB
221,828KB
302KB
10,453KB
1,957KB
971KB
1KB

1KB
248KB
KB

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

Windows program.

& ( ognex ViclonPro (R) 4.0.2 - IngtallShiald Wizard

Wekome to the InstaRShield Wizard for
Cognex Visionfro (R) 4.0.2

Pride rake sure 1Nt vou have ewled A SPe U ng
sppicatons before retaling,
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1. Introduction

Agree to the license use as follows and select the language.

15 Cognex VisionPro (R) £0.2 - InstaliShield Wizerd % Cognex VisionPra (A} 40.2 Setup %

VisionPro (R) Langusage

Select Fporfro R) anguege

Licesse Agreement

Plawen ez B Sloorg e sgreevers crefuly

COGHEX CCRPCRATION: SOFTNARE LICENST ASREDENT -
Jeect vsorPro (R} larguage
CEgn
O Jnoorvess
- . sopuoe A4
@8 oot the terres = Fw bcawe agweren
D130 nat acceot the terme » B boonee s cevent!
| <ppx K tem> U Coce | [ <gox | dests [ g |

W Cognex VisionPro (A 4102 Setup Al s Cognex VisionPro (A) 402 - InstallShield Wizard

Customer Indoemation

ey owe p3s rmstor

Setup Type

Chacse T ko hioe that Des pits your needs.

e Nare: Pease ssect 8 st tioe,
a8 | i = ¥
Qrpanzatan @ Enge
& S whooemnt Seatirms ol b rutaled, Recores Bu roet S
23 { specs.)
) Cugtom

Croose shadn prop e Peatres pou ANt reties 2o iiere Tey
wit be nssled. Recomwensed fir a0vances Lsery

[ <msx I pea> J[ ce | [Temex N geas J[ ceoe

Follow the direction and the Cognex VisionPro Documentation and Cognex VisionPro(R) will be
automatically installed.

InstallShield Wizard

1% Cognex VisionPra (A 0.2 W Cognex VisianPro (A) 0.2 - Instsl|Shield Wizard

Ready to knstall the Progeam

T sy 8 reacy o oegn mEaiaton

Irstaling Cognex VisionPro (R} 402

T pogran festowe (o0 weseT aow Serg rutales

G el 10 begn tre rstalater Fenge war yhie T etsithets Naws rxtaie Cogres Yeorfre R)
4.0.3. Thag mav tabe severel rendes.
17 pi vl 15t & chargs oy of yiur ratallaterr setings, o Sack, O Carel I

al e witaed, -
Seata:

O e T T O T

T .
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HRVision 2.5D

When the VisionPro 4.0.2 is installed, it installs the Cognex Frame Grabber driver..

1% Cognex VisianPro (A) 4.0.2 - InstslIShield Wizard

InstaltShieki Wizard Completed

The IrptalTheic Vinend has scomst 8y metafes Cogrex

worfrs R) 0.3 Ock Fews 3 awt S aagard

71 Lanch Cogrts Frars Oathe alsiao

iy Cognex Frimne Grabiber Drivers - hstaliShiodd Wizard m

Welcome to the InstalShicld Wizard for
Cognex Frame Grabber Drivers

Thw Iratalieid ) VWinard sl yial Cogre Praee Gracer

XTORrs o kT o, T contrue, Siok Meat

WARY QG THS (rogrent S rptected Dy COOMONT v I
PSS Yastes

1 Cognex Frimme Grabber Drivers - MstaiShinkd Wizard
License Agreesment

Passe read e Sigung koeoge agresrent carefly

COSNIX CORFORRTION FOTIVARE LICEWIL AGREEMENT

g 1 e icntus agrmavar

@ Epznx:
(03 g0 not acceot the tas 1 the foense agreswent

[ p: ‘ [dext > | I“ :r;

¥ Cognex Frimne Grabber Drivers - staliShiold Wizard

Setup Type

Thaces e IR hioe et e Bats o Pesds

Paase ssect 8 st tipe.
©Rrvers

ﬂ Al roars ol te vutaded.
) Cagtom

Croose s propae Meatres pou mant Netsies s iiere ey
wit be nssslied. Recomwended for advances ey

T T |

When the driver installation is complete, restart the computer.

1 Cognex Frmme Grabber Drivers - bstaliShiokd Wizard
Irstaling Cognex Frame Geadher Dvivers

The pogran feanres /oy selacns ae beng ratales
. Pangs wat whie e InsiatSriels Wizars nstls Cogres Frame Grabbe
Drnvers, Thes mavy Soke seversl menutes,

Suna;

I L L L) |

w Cognex Frimne Grabiber Drivers - staliShindd Wizard m

InstaltShickd Wizard Completed

The IretalTuekt Winad s succees Sy rxtalind Cognex
Pracw Grabber Drvers. Chok Pl 1 eet e wawsd

When you follow the direction, the software installation related to Cognex Frame Grabber will be

completed.
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1.2.2.2. 8510 Support SW Installation

1. Introduction

After completing installation of VisionPro SW, install 8510 Support SW. 8510 Support SW supports
boards of COGNEX 851X series. Run "setup.exe" in the 8510SupportSoftware folder.

[y drivers
"4 0x0409.ini

@Cngnex MYWS-8R00 Acquisition Module PRE misi
G Natal cab

148
1.647KB
4.172KB

B29KB
KB

When the following screen appears, follow the directions as the installation procedure of general
Windows program.

Preparing to Install...

CorfQurng Windows nsisier

Cognex MS 3500 Azgamten Vodue P28 Setp »
ragerg Pe utaivan Wanrd, shch wll puce sy
Frocgh T pograr 100 rocase. Mases nat

[REAUNANNR RN RN AN AR

Cognex MYS

8500 Acquiditian Module PRS - InstallShield Wi, %

‘w&ome to the InstalShield Wizard for
Cognea MVS- 8500 Acquisition Moduls PRS

Tre DsTalShve o) waand wil racsl Cognes NYS-2500
AcQueinn Nodue PRS 0N your omputer

To conbrym, Chox Yext

WERIDG! TV roge & proteched e Copnght B and
FIENAtONY Yestes

Cognex MYS-8500 Acauisitiaon Module PRE

HIVS-BS00 Driver Lipdate
The cover (odate s vt Dy defsuit

Ok 50 o 23 = P bat Seiaw 18 hargm Mo 4 featre & rtalled

Pewcre Demcgear

InstaliShield Wi

Thg festre recies IS o

Your hees e,

frwtad to:
= Worngr am Pey Wongrex Wl meeon WM/ SIS0 AcMa SR 5 W

[ ][ e J[ <po

|

1w Congnex MYS

Ready to EBnstall the Progeam

8500 Acquizition Module PRS - InstaltShield Wi.,. %

The suwT 8 reacy 1 Segn MEEEEton

G i 92 begn fre estakater

17 pou vl 15 coame & Surge ey of o raetallatery setings, ok Sack, Ok Carnel 1o
fad e wilaed,

[ <psx L pum

1-9
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HRVision 2.5D

W Cognex MYS-8500 Acquisition Module PRE 1% Commex MYS-8500 Acquisition Module PRS - InutallShisld Wi... [%

Instaling Cognex HYS-8500 Acquisition Hoddle PRS

Tre pogren festrwn (o wiecms e berg ratalng.

InstaliShield Wizard Completed

Flasse nat phie e insteiShedd Wiasre netals Cognes WSRO0 T irataiivak! (igeed has succeesfdy ratale C
H ke WX coxnnfdy rat ogrex
ﬁ ANDA PRI . XS 10V e vy s VNS 3500 A hen Veckn MRS, Ok Frvsh 3 et the

wdkd
Futa:

O |

== =0 '

If VisionPro 4.0.2 is not installed, and you try to execute the HRVision 2.5D program, the following
warning window will appear

The user checks whether “C:\Program Files\Cognex\VisionPro” is installed and reinstalls the program.

HBVision 2_5D Ver2.0.0

/ HYUNDAI 1-10
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1. Introduction

1.2.2.3. HRVision 2.5D Installation

the

HRVision 2.5D program installation procedure is as follows.
and execute

the CD-ROM drive

Close all application softwares on the system.
Insert the installation CD of HRVision 2.5D in
“HRVision_2.5D_V200_Setup.exe” file among the installation files.
02 EVIIE SEBH LT
11,360kB S8 =23# 2013-09-09 2% .,

gﬂ;HHVision_2_SD_VZUU_Setup. exe:

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

Windows program.

/ "HYUNDAI
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HRVision 2.5D

The HRVision 2.5D execution files are copied to the “C:\Program Files\HHI Robotics\HRVision 2_5D"
folder and the user cannot change directory arbitrarily.

A Ingtallation ot HRVIsion 2,50 & Installation of HHVision 2.50
HAVzion 230 will b instaled o fobowing fokler Instaking HAVEsion 2.50
Clck anstal to begin Insaatiaton o following fokdss. Chick <Aborty o abort inatalation
A Space needed: 23.21KBytes A
Instafing toi
~y slon 2
HYUNDAI HYUNDAI! C:¥%Program FilosHHl RodbocsWHiVision 250
Vaay e 2T [PPSOt
instaling hem
C WO WEW s vstemSRMECMOK0 OLL
bredall Solder
Progress

S Mt | T
[wahi ]| Cancel [ oo

The program is restarted after copying the files.

Installation of HRB¥ision 2.5D

To complete installation. systern must be restarted,

Q)
Restart systermn now?

Ol 2 |

When the restart process is completed, the following window appears. The installation of HRVision
2.5D program is completed.

A Instalistion ol HAVigion 2.50

Installation of #¥iVislon 25D completed

HYUNDA

" TS
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1.3. HRVision 2.5D Execution
To execute HRVision 2.5D use one of the following methods.
m  Method 1

1) Click on the Start.

2) Select HRVision 2.5D as follows.

& memet Explocer
2 Owtook Express
© Windows Modia Player
3 Windows Messenger
B Windows Movie Makes

QEEZANP) P & HReion v <« HAVision 250V

B Method 2

Double click on the HRVision 2.5D icon on the desktop.

1. Introduction

1-13
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HRVision 2.5D

'f 2. License Entry

To use HRVision 2.5D, you must enter the license key.
You cannot execute any work in the condition without the license key entered.

2.1. HRVision 2.5D License

To use HRVision 2.5D, you must enter the license key number that fits the Cognex Frame Grabber of
the PC with the S/W installed.

To purchase the user license of HRVision 2.5D from the supplier, you must notify the “System Serial
No” for the Frame Grabber of Cognex to use.

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

After the HRVision 2.5D installation, execute the HRVision 2.5D in the method described in 1.3. If
Cognex Frame Grabber is not installed or is not operating normally, the following warning window will
be displayed and the program will be ended.

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

HBVision 2_5D Ver2.0.0

'2 A board right be missing or not be functioning properly,
.

Press [E21] to exit,

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

Begistration

Serial Number ? =0

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

HR¥ision 2_50 Ver?. 0.0

Incorrect License Key !!! .
!E Flease contact a provider for the license key,

Prass [Z21] to exit,

Because the license key is saved in the Windows registry, you only need to enter it once and do not
need to enter it again.

But when you uninstall HRVision 2.5D program from the PC, reinstall the operating system or format
the hard drive, the entered key code information will disappear and you need to re-enter during the
reinstallation. Therefore keep the key code in a safe location.

/ HYUNDAI 2-2
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3. Basic Function N
g HRVision 2.5D

3.1. Screen Configuration

HRVision 2.5D supports Korean and English and the language can be changed in the Option tab of
setup mode when the program is running. This manual describes English Windows OS only.

3.1.1. Splash Screen

When the serial key is entered accurately after executing the program, the following splash screen will
be displayed to execute the HRVision program. The splash window displays HRVision 2.5D version
information and the robot controller information to be used. This function manual is described by the
Hi5 controller.

HRVision 2.5D can be applied to the Hi4a controller. If you want to apply the Hi4a controller, please
contact our staff.

Version
information

Controller
information

HRVislon | Copyrightsic 2005 Hyundal Heavy Industries Co., Ltd. All rights ressrvers
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3. Basic Function

3.1.2. Main Screen Configuration

The screen of HRVision 2.5D is composed of 6 windows and is displayed in 2 screens depending on
the “Display/Tools”. The following picture shows you the result display screen configuration during

inspection and auto operation.

50 V200 {HS Corfrofier)

'HRVision 2.5D

Vision Guided
Acbetic System

Image Display Window

Model 1 SidePanel1
Search Results: | SUCCESS ()

1AHVY

Pattern Recognition Results

Window
X-Offsetimm) 01 -
| Y-Offsetimm) 0.0 2
dZ-Offset{deg) 0.0 -
| SearchResuts | =
Depth{mm) 0.51982 E
}9::
= Detailed Results Window
[ 2 =)
@ Match Region % Match Features U
ScaleX:[ 10 ScaleY: 10 Scere: 1
| XPel: (5305 YPueB{TETES Asgle” 00

aLsn

RS-232C Communication Status Display Processing Resuits
MODEL 31 B 9 Cimeray Fie Save Complete A
mput START 02 Q Marual Single Test : 2013-12-02 PM 03:46:20
- @ AnzRen Success : 2013-12.02 PM 03:45:20 o .
T = @ ox LoopRun Test Sz - 2013-12.02PM 034525 Status Monitoring Window
SHET2000.-6508302,, A @ s Seccess ; 2013-1202 PM 03:65:25
Out 0K 11 LoopRun Test End : 2013-12.02 PM 03:45:25
SHFT 300t ot N @ Cosmect | Seccess - 2013-9292PMozes2s [

The key function of each window is as follows.

Manipulation Buttons

This provides the operating buttons to operate HRVision 2.5D
including grab image, inspection, various setups, auto operation etc.

Image Display Window

This displays the current live or grabbed image.

Status Monitoring Window

This displays the communication details with the Hyundai Robot,
various status display, progress details etc.

Pattern Recognition
Result Window

This displays the detected results of inspection/continuous inspection
and auto operation.

Detailed Result Window

This displays the detail results of the searched patterns of
inspection/continuous inspection and auto operation.

Setup Window

When you click on the Tools button of the operating button, this
window appears which executes all setups to process the image.

3-3 / "HYUNDAI
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HRVision 2.5D

The following picture shows the screen configuration of HRVision 2.5D changed to setup mode by
clicking on the “Tools” button. With the setup mode, you can setup the vision and manage files. Access
is only possible after logging in. The setup window password is notified to the user at the time of
purchase for the license of HRVision 2.5D. The user logs in and changes the password in the “option”
tab of setup window. Refer to [3.7.6 “Option” tab.

For the setup mode screen, the result output window and detail result output window disappears in the
result display screen and the setup window is added for arrangement.

”

There are 6 configuration modes: “Model”, “Calib”, “Train”, “Comm?”,” Detail”, and “Option”.

« HRVision 2.50 V2.0 (Hi% Controller)
'HRVision 2.5D = . .
Vision Guided = ] ’ / / @& v Manipulation Buttons
Robotic System Live Grab i Looy Display |  Exit

|| Model | Calib | Train
Model
Model :[ Model1 (| SidePanell )

Camera :[Cam 1 Window:[W1 “' 2

| Camera1

[x @&

q| &|a) [F#E

Train Parameter ~ Control
AcceptThres [ [T0.45 [ 11
e R <1
Scale Low rJ m i ﬁ
i i Scale Hi r hﬁ.- 11 Training
Image Display Window Brightness )
Imaga Contrast [ /™ [0.5 Setup Window
ExposueforTrain [ 20.0 St | ﬂ."a -
Fixture Offset = _J s
X{mm)  Y(mm) /' 4 l X
[ 1212 10842  Enier | =
Test Z
Pattern :| 1 U
ScaleX :| 10 ScaleY :[7g Score:[ 5357
#Spuce 160,495 v [Zoom RKX | Inbenaty 72 Xoffmm): [ .0.01 Yoftmm):[ 0.0 2(Deg){ 0.0 E
RS-232C Communication Status Display Processing Results x
[ Camera 1 i
|MODEL 01 A [File Save Complete ~ v
Input| START 02 g Manual |Single Test : 2013-12-02 PM 03:46:20 -
v Auto Run |Success : 2013-12.02 PM 03:46:20 Y .
: ® oK [LoopRun Test Start. : 2013-12-02 PM 03:46:25 Status Monitoring Window
|SHIFT 0.0,0.0,-66.08309,,, a @ 16 |Success : 2013-12.02 PM 03:46:25
Out (0K 11. |LoopRun Test End. : 2013.12.02 PM 03:46:26
| SHIFT-0.04.001,.01 |8 @ Connect Success : 2013-12-02 PM 03:46:25

- “
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3. Basic Function

3.2. Manipulation Buttons

As the button operating the key function of HRVision 2.5D, each function is as follows.

BEEEN T T P °
Robotic System _Live | Grab | _Single | Loop | Tools | Exit _Auto Run
B Live

This displays continuous image from the installed camera.

B Grab
Every time you click, it captures currently shown image.

B Single
When the pattern is added, it executes the pattern recognition work once from the currently
shown image.

B Loop/L-Stop
- This is a toggle button that when you click on this button, it becomes “L-Stop” and when
you click again it becomes “Loop”.
- When the pattern is added, the pattern recognition work is executed for the input image
until “L-Stop” is clicked

B Display/Tools

This is a toggle button that when you click on it once, it becomes “Display” and when you

click again, it becomes” Tools”.

- Tools
You can set the model to execute image processing, camera calibration, communication,
other data files etc.
The setup mode is set so that only the administrator can access the functions. Refer to
“3.7.6 Option” tab on how to change the password.

- Display: This displays the pattern recognition result and location movement.

B Exit
This ends the program.

®  Auto Run/Auto Stop
This is a toggle button that when you click on this button, it becomes “Auto Stop” and when
you click on this button again, it becomes “Auto Run”.
In accordance with the communications standard with the robot, until “Auto Stop” is clicked
“Auto Run” will be executed.
In order for Auto Run to operate normally, the pattern addition, camera calibration,
communication setup with robot and robot work program preparation must all be completed.

3-5 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



HRVision 2.5D

3.3. Image Display Window

Image window is a window to display continuous image or currently grabbed image.

Camera 1

Tews TR WG

DD ®® @O
v olalal @« [FE

Within the image window, there is the mode display window that shows you all the currently executed
modes, and the operating tool mode that will help you efficiently view the grabbed image.

The function by each button of image operating tool is as follows.

@ Pointer

@ Move

® Zoom In

@ Zoom Out

® Fitlmage

® Zoom 100%

@ Grid On/Off (Can be seen when expanded)
Sub-Grid On/Off (Can be seen when expanded)

/ "HYUNDAI 3-6

HEAVY INDUSTRIES CO.,LTD.



3. Basic Function

3.4. Status Monitoring Window

Monitoring window can be divided into 3 parts, communication details with robot and HRVision 2.5D,
status display and work progress status.

RS-232C Communication Status Display Processing Results
MODEL 01 . @' Comers 1 Success - 201312.02 PM 034743
INpUt|§ TART 02 @ Manual Succens : 20131202 PIA 03.47:43
; - @ Auto Run Success 20131202 PMOY.4T 44
@ ox Success - 2011202 PM0) 4744

AHIFT0.0,0.0.-00.0830% Success - 20131202 PM 0347 .44

out |oK11 @ wo Success  2013.12.02 PI 03.47 44
AHIFT 0.04.0.01,_0.11 - @ Conneet Singhe Test - 2012.12.02 PM 0. 48 08

B Communication
The details of the communication with Hyundai Robot are monitored.
- Input : It displays the input data from Hyundai Robot to PC.
- Output: It displays the output data from PC to Hyundai Robot.

If the system is connected to the Hyundai Robot via Ethernet, the description of the
communication monitoring window can be set as follows.

Ethernet Communication

B Status Display

It displays auto/manual run condition, OK/NG recognition status, communication connection
etc. with LED.

- Manual : LED is turned on green for Manual Mode.

- Auto Run : LED is turned on green for Run Mode.

- OK: When pattern recognition is successful, LED is turned on green.

- NG : When pattern recognition is unsuccessful, LED is turned on orange.

- Connect:
When connected to Hyundai Robot via RS-232 or Ethernet, LED is turned on green. In
case of a communication error, the LED is turned on red.

B Processing Results
It displays the work in progress by HRVision 2.5D in order.
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HRVision 2.5D

3.5. Pattern Recognition Result Window

It displays pattern recognition and location calibration result during manual inspection and auto run.

Model 1 SidePanel1
Search Results: = SUCCESS ()
Search Pattern: | 1 |
Score(%) - 100.0

X-Offset(mm) : 2.8
Y-Offset(mm) : 1.53
dZ-Offset(deg) : 0.1

The details of each item are as follows.

MODEL : It displays the model name and ID of the pattern recognition process.

Search Results :
It displays the pattern recognition result in SUCCESS/FAILURE. For SUCCESS, the green
LED is turn on and for FAILURE, the red LED is turn on.

Search Pattern : It displays the result and number of search pattern.
Score(%) : As the result of search pattern, it displays the score in percentage.

X-Offset(mm) : As the result of search pattern, it displays the offset in X axis direction of the
robot.

Y-Offset(mm) : As the result of search pattern, it displays the offset in Y axis direction of the
robot.

dz-Offset(deg): As the result of search pattern, it displays the angle of rotation based on the Z
axis of the robot.

* Note:

In the result display window, the shift amounts of X, Y, and dZ are automatically changed and
displayed according to the coordinates system that is decided during calibration work.

(e.g., if the coordinates system is configured as YZ-Coord (RX-) during the calibration work, Y
shift amount, Z shift amount, and dX shift amount will be displayed automatically.
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3.6. Detailed Result Window

It displays the detail results of image processing.

3. Basic Function

Search Results 1

| Depth(mm) : | -99.88947

~¥ Match Region v Kllatch F'eatures

Scale X : 085 ScaleY: 0.85 Score: 4
X[Pixel] :| 524.85 Y[Pixel]:| 885.32 Angle:| 0.0

The detail description of each item is as follows.

When the depth detection function is enabled, information on measured distance will be

When this checkbox is checked, it displays the search window area when executing pattern

When this is checkbox is checked, it displays the matched features when executing pattern

Scale X : As the result of search pattern, it displays the changes in X axis direction.
Scale Y : As the result of search pattern, it displays the changes in Y axis direction.
Score : As the result of search pattern, it displays the score in a decimal between 0 and 1..
X(Pixel) : As the result of search pattern, it displays the X coordinate of the image.

Y(Pixel) : As the result of search pattern, it displays the Y coordinate of the image.

B Depth(mm):
displayed.

B Match Region :
recognition.

B Match Features :
recognition.

[

]

]

]

[

B Angle:

As the result of the search pattern, it displays the rotation angle of the image coordinate.
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HRVision 2.5D

3.7. Setup Window

You can use the setup window after clicking the “Tools” of operating button and logging in successfully.
When the setup window appears, the “Pattern Recognition Result Window” disappears.
The setup window is composed of total of 6 tabs, and each component is as follows.

3.7.1. Model Tab

This mode sets the camera and model to add the pattern and manage the data file.

Model| Calib | Train | Comm] Detail | Option
Model
Model No. : |Model 1 7-7' ¥ Depth
Mode!ID : |[ED5(rack1)  [i]]
Camera No. : | N
File Manager
) 5 t
Load L [Save Data Backup|
Model List
_ Mode! Model ID | Calib | Direc| Patter |
1:Cami ED5(rack1) Yz2 A W:‘I,P»J
2:Cam1 EL{rack9) YZ2 A WP
3:Cam1| EDS(rack3) YZ2 A W:P
4:Cam1 EL{rack11) YZ2 A WP
_S_CCN\‘II ED3{rack9) YZ2 A WAHP
6:Cami| WGN(rack1) Y22 A WAP
T:.Cami| ED3(rackil) YZ2 A WP
AT 71 semen emwma e e
B Model No. : It sets the model to add the pattern.
B Depth:
When the checkbox is selected, distance information of the applicable model will be
measured.

B Model ID : It sets the model name.

u TH Button : It saves the entered model name.
B Camera No. : Cameras that will process images will be displayed by model.
B When you click on the ﬁ button, the following camera setup window appears.

Check the Frame Grabber installed on the PC, and set the camera, resolution and camera
port to use.
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3. Basic Function

Camera and resolution Installed Frame Grabber

w, Camera#4 3etup

|7 %) W% €] b2

Settings ] Strobe & Yrigger I Region ] Lookup Table I Misc I

Computer Name: £ Gezbhb

et : e e——(—— -

[Sony XC-HR70 10204768 IntDr (rapid-eset, v || |3 L]'
Exposure: | 45__‘| i Exposure Update
Brightness: O A
Contrast: \ r
IV Timeout: I—?ﬁﬂ‘—i ms
Serial Number: 222232352 Exposure setting
Fifo Statistics

I Show Fifo State

Flush Fifo Cumplatec Update Interval: 10002 ms

Failed: 0

MJ Missed: 1] Pending: Ready:

Manual

% | B80.248ms | 81.905ms

Load : Load the data file.
Load the HRVision_2 5D V200 _init.vpp data file in the “C:\Program Files\HHI
Robotics\HRVision 2_5D” folder.

Save : Save the data file.

Save the HRVision_2 5D V200 init.vpp data file in the “C:\Program Files\HHI
Robotics\HRVision 2_5D" folder.

In addition, in saving, the previously saved data file will be saved as the
HRVision_2_ 5D V200 _init_bak.vpp file, which can be utilized as the data file for recovery.

Data Backup : Backup the data file.

Backup the HRVision_2_ 5D V200 _init.vpp file and the HRVision_2_ 5D V200 init_bak.vpp
file in the selected folder as shown in the following figure.

The default data file backup folder is created as “HRVision 2_5D Backup_DateTime” under
“C:\Program Files\HHI Robotics”.

The data file that is backed up can be utilized as one for recovery.

= [2ata Backup

Directory Name Run | it |

IC Program Files\HH Robotice HRVisics 2_5D Backup 20137 128 3% Q& !
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3.7.2. Calib Tab

HRVision 2.5D

This mode executes the camera calibration to align the image coordinate and camera coordinate.
HRVision 2.5D executes the calibration using the following calibration board.

150 mm

®

24 mm

==

@

The calibration board is the form of setting the circle with a diameter of 24mm at the corners of a
square with a length of 150mm. Refer to the “2D calibration board.dwg” file in the installation CD. Here
the 4 circles are called the calibration points, and the calibration work is executed by teaching the
central point of this circuit from the image coordinate and the location from the robot coordinate.

Model | Calib
Status
| Model 1
Calib Points

'L ®2 |mage Coord
L 1] [Pn:e{]

Train | Comm| Detail | Option

Uncalibrated

Loc&\

World Coord
{mm]

[ mage coordinate |

7P| 704298 | 396.897

[1170.211 [ 4261143

P2

| 706919 | 172.924

[1510.394 | 422.038

[P3

| 476.929 | 392.353

[1166.236,| -85.32

[Test | 6.

3.2,

4 | 0., 0

Robot teach
coordinate

A e |

Coordinate :
Direction

4

7

[XY-Coord(RZ-) -]

A-Type(0 Deg) |

(Coordinate and

coordinate

<)

 All Calib

@)

ie
ilx
Setup

|Model 1 Load =

r

Calibration

&

Input

Ldirection setting
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3. Basic Function

The detail description of “Calib” tab is as follows.

B Status : It displays the model, whether there is calibration etc.
- Model : It displays the model executing the calibration.
—  Calibration condition : It display whether the calibration is executed or not as shown
below.

Status Display Description

Uncalibrated Uncalibrated Calibration has not been performed.

Calibrated Calibrated Calibration has been performed.

ﬂ[Lock button: This locks all buttons related to calibration.

B Calib Points
Enter the image coordinate and robot teach data for the Calibration Points.
The positions of calibration points in the image coordinates can be configured either through
performing pattern recognition by clicking the "Setup" button, or performing elliptical fitting by

clicking the button. The positions of calibration points in the robot coordinates system
can be configured through directly inputting positions of calibration points. Note that the
inputted coordinates are subject to selected "Coordinate".

B Test
When calibration has been performed, the position of the current mouse point based on the
image coordinates and the robot coordinates system (or calibration coordinates system) will
be displayed.

B Coordinate
Configure robot coordinates system according to the camera operation condition.
There are 6 configurable coordinates systems are available according to camera operation
conditions (installation and orientation direction).

XY-Coord(RZ-) ~|

XY-Coord(RZ+)
YZ-Coord(RX-)
YZ-Coord(RX+)
|ZX-Coord(RY-)
ZX-Coord(RY+)
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HRVision 2.5D

B Direction
Setup the coordinate axis direction of calibration.
When you select the combo box, the direction changes to fit the coordinate axis direction of
the selected picture of the status window.

C-Type(180 Deg)
D-Type(270 Deg)

%% For the method of configuring "Coordinate" and "Direction” by the working condition of the
processes that utilize an Hi5 controller, refer to Table 1.

** When an Hida controller is used, note that XY Coord will be displayed differently from
Table 1.

<Table 1. Hi5 Configuration of Coordinates System and Direction Based on Camera Operation
Condition under Hi5 Controller >

Setting positions Direction of camera orientation
. of image-based A-Type B-Type C-Type D-Type
Camera operation .
- robot coordinates
condition
system and 1
calibration points
Robot X Y y X -
coordinates @ I 1 I @ @
XY-Coord system Y X X Y
(RZ-) HEP” | setting positions p2 P3 P1__P3 P2_ P4
of calibration |
points P3 P1 P1 P2 P2 P3
Robot Y Y X X
coordinates @l l I © @
XY-Coord &f system X X Y Y
(RZ+) {?i!\é' Setting positions P3_ P1 P3 P2 P1_ P2
of calibration |
points P2 P P1 P1 3 P3
Robot Z Z Y Y
coordinates I @ I @ l @ ]
YZ-Coord S system Y Y Zz Z
(RX-) Setting positions P3 P1 3 P P1 P2
of calibration
points P1 P2 P2 P3 P P1
Robot Z Y Y Z
coordinates @ I t © @ l
YZ-Coord Y7 system Y Z z ¥
(RX+) ‘Yg Setting positions P3 P2 P1__ P2 P P1
of calibration |
points P P1 P1 3 P3 P2
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3. Basic Function

Camera operation

Direction of camera orientation

Setting positions
of image-based A-Type

w
=
o
D
o
=
o
(0]
¢
=
o
D

- robot coordinates
condition
system and
calibration points

o
T

Robot pA X
coordinates @ I I

©)
O]

N
~N

ZX-Coord ' system X
(RY-) I Q Setting positions

p
of calibration |
[-]

points P3

b
[ ]
a

.‘l—»B
T
-

(RY+)

Robot Z 74 X X
coordinates I@ I @ l I
ZX-Coord 2 system X X z z
W Setting positions P2 P1___ P2 P P1 P3
of calibration
points P1 3 P3 P2 P P1

All Calib

When you select check the checkbox, the same calibration data is applied to all the models.
When you uncheck the checkbox, you can copy specific calibration data or calibrate
applicable models separately.

Setup

This button is of toggle type: Clicking it once enables "Search”, and clicking it for the second
time enables "Setup".

If you click the "Setup" button, 3 search windows and coordinate axes of search windows will
be displayed.

Arrange the 3 search windows properly so that 3 calibration points can be recognized, and
place each coordinate axis on the center of each calibration point. For detailed description,
refer to "4.4.2.4.1 Method of Calibration Pattern Recognition”.

When the arrangement of each search window and coordinate axis is completed, click on the
“Search” button.

If the search process fails, the failed calibration point is provided as output in the following
window. Retry the “setup” and “search” process so that the failed calibration point can be
easily distinguished.

HRVision 2_5D Ver2.0.0 X

!E Calibration Pattern 1 i Not Trained!
.

. O

This is the method of measuring a circle center, which exists on the calibration board, based
on elliptical fitting. Place the elliptical fitting tool on the points of P1, P2, and P3 that are set
based on the "Coordinate" and "Direction" information selected in the "Calib" tab, and click
the "Caliper" button. For detailed description, refer to "4.4.2.4.2 Method of Elliptical Fitting".
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HRVision 2.5D

Pl #m W At

’ @izl e ’ Perform ellipse

fitting
Cam Pay
L " !
S - oo
Pyt —t ipse fitting
. results for
"Image Coord"
.-
-- - coordinate
d v deliver
Ellipse fitting
/‘ tool
Ellipse fitting

the resulting
output

H Input
When you have directly entered the calibration points or copied specific calibration data, it
functions as data entry to the actual memory to execute the calibration.

B Calibration
When the image coordinate and robot coordinate of calibration points are entered, click on
this button to execute the camera calibration. If the RMS value of executed calibration is
lower than the “RMS Error Limit”, the following window is provided and the camera calibration
is completed. Refer to 3.7.5 “Detail” tab for “RMS error limit” setup.

HB¥ision 2_5D YerZ. 0.0

If the RMS error is higher than the “RMS Error Limit", the following warning window is
generated. Reset the image coordinate and robot coordinate to execute the calibration again.

HB¥ision 2_50 Yer2.0.0

The RMS error value for this calibration is 2 88314067124841,
! Flease retry again,
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3. Basic Function

3.7.3. Train Tab

This manages (Add/Modify/Delete) the pattern by model and executes the training function.

Model | Calib | Train | Comm| Detail | Option
Model
Model :| Model1 (| None )

Camera :{Cam 1 Window:(W 1 * ! ?

Train Parameter ~ Control
Accept Thres ~1 045 | 0/0

) . 4 O Q)
Scale Low ] | 09 a

Scale Hi | & 1.1

_ Add/Med. |
grohtness ] ] 0.5 |

..........

Image Contrast | 05

Exposure for Train ’ 30 set %

Fixture Offset = Yool
X{mm) Yimm) /6 k

Test

Pattern

Scale X ScaleY Score: |
Xoff{mm): | Yoffimm):| Z{Deg)!

B Model
The model name, model ID set in the “model” tab are displayed

B Window
If the "Depth" checkbox of the "Model" tab is clicked, you have to register 2 patterns to
acquire distance information. The "Window 1/2" button is a radio button that allows selection
of one pattern to be registered out of two.

B Train Parameter
Use this parameter to train the pattern.

- Accept Thres : This sets the score threshold for pattern recognition.
- Angle : This sets the angle range that can be recognized.
- Scale Low : This sets the minimum change that can be recognized.
- Scale Hi : This sets the maximum change that can be recognized.
- Brightness : This sets the brightness of the image.
- Image Contrast : This sets the image contrast.
- Exposure for Train :
Set Shutter Speed for the exposure to be used for pattern registration.

3-17 / "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



HRVision 2.5D

m Control
Execute the work to add/modify/delete/search the pattern.

Currently selected pattern/Total J

number of pattern

Prior pattern

Next pattern

You can select specific patterns from the whole pattern.
For example, [2/5] means that you have selected the 2 pattern among total of 5 patterns.

®  Add/Mod.
When you click on this button, it toggles between “Training” and “Add/Mod”.
You can add the pattern, modify the added pattern or train the pattern.
When you click on the “Add/Mod” button, the following window appears. Click on “Modify”,
“Add” or “Cancel” depending on the purpose.

Pattern Training

Pattern Modification or Creation?

Add | Cancel |

When you click on the “Add” button, the search window and coordinate axis are displayed in
the image window.
Arrange the search window and coordinate axis in the pattern area to add and execute the
pattern addition process. If the "Depth" checkbox of the "Model" tab is clicked, you have to
register 2 patterns.

Modify button modifies the added pattern. If you have click on the “Modify” button without any
added patterns, the following warning message will be displayed.

1§ Please register patterns first,
L

B Search
Use the added patterns to execute the pattern recognition work.
Even when multiple number of patterns are detected, the pattern with maximum score will be
displayed.
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3. Basic Function

®  Tool
Call the "Edit PatMax Setting Dialog" tool for advanced pattern setting.

B Delete

When you click on “Delete” button, the following window appears. When you click on the Y
button, the added pattern will be “Deleted”.

Pattern Deleting

9 7
\_.,\/ Do wou want to delete /1P attern?

CTTHCETTY] Oy |

B Fixture Offset
Change the center position of the model pattern by the given Offset amount so that it can be
outputted.
This function can be assigned only when the center position of the model pattern is different
from that of the robot tool, or when the model pattern is registered or modified through
clicking the "Add/Mod." button.
To use this function, input the relative distance between the center position of the model
pattern to be assigned for the work target and the position of the robot tool to grip the work
target, based either on the CAD information of the work target or on manual measurement.
If you click the "Add/Mod." button, the Fixture Offset input window will be activated.
In the activated input window, enter the the measured Offset amount, and click the "Enter"
button.
When the dialog window, which asks whether you want to set Fixture Offset, is displayed,
click "Yes (Y)".
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Fixture Offset . ‘ Fizture Offset Data

Xmm)  Ymm) t
| 180 350 e
I -0.01 | 0_0| 0.0 I ' I I, WA |

?) i 9
“-'r/ Do you want to Set Fixture Offset?

Assign a model to be newly registered or to be modified and registered; and click the "Learn"
button to finish the "Fixture Offset" setting.

"Fixture Offset" of the patterns that are additionally registered for a same model should be the
same with one another.

B Detection results
Detail detection information is displayed for “Training” and “Search” process.

Test

Pattern : 1
ScaleX :| 086 ScaleY :| 0386 Score:| 100.0
Xoff(mm): 2.78 Yoff(mm): 1.56 Z[Deg)] -43.56

- Pattern : This displays the detected pattern number.

- Scale X : This displays the X axis direction size ratio of recognized pattern.

- Scale Y : This displays the Y axis direction size ratio of recognized pattern.

- Score : This displays the score of detected pattern between the value of 0 and 1.
- XOff(mm) : This displays the location offset in X direction.

- YOff(mm) : This displays the location offset in Y direction.

- Z(Deg) : This displays the rotating angle based on the Z axis of the robot.
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3. Basic Function

3.7.4. Comm (Communications) Tab

This sets the communication method with the Hyundai Robot controller.
You can select one between the RS-232 communication and Ethernet communication.

RS-232C Serial Ethernet
Model | Calib | Train |Comm] Detail | Option Medel | Calib | Train |Comm] Detail | Option
= c tion Pref
Port :iCom1 = pambits :[8 - | ) ' |
Maximum Speed  Parity  :INone | -
115200 = StopBits :1 - B 7]
- —
| Host : |Robot Control

P : 1192.168.0.166
Remote Port : 5000
LocalPort : (2000

@ Cancel | Send @ ¢ Cancel Send

When you click on each communication method, it is activated and the color changes to the
following color.
When deactivated, the color changes to gray and you cannot set the internal parameter.

Communication method Active Deactivate
RS-232 IR e
= R5-232 - R5-232
Ethernet r@-
Se¥pthernet Spthernet
B RS-232

It communicates with the Hyundai Robot controller with the RS-232C serial communication
method.

- Port : This selects the communication COM port.

- Maximum Speed : This sets the communication speed.

- Data Bits : This sets the data bit.

—  Parity : This sets the parity bit.

—  Stop Bits : This sets the stop bit.
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B Ethernet
HRVision 2.5D utilizes UDP/IP. This function cannot be utilized by an Hi4a controller.
- HOST : Enter the host name to connect.
- IP: This sets the IP address of the server to connect.
- Remote Port : Configure the port for the robot controller.
- Local Port : This sets the port of the PC.

B Connect
This executes the communication connection with the Hyundai Robot controller with the
selected communication method.

B Cancel
This cancels the connected communication.

B Send
To check the connection with the Hyundai Robot controller, this sends the character string of
“Connected” to Hyundai Robot controller.
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3. Basic Function

3.7.5. Detail Tab

This mode sets the various detail parameters.

Shift Data Limit

This sets the permitted limit of the shift movement (X, Y, ThetaZ) to transmit to the robot
controller.

Enter the permitted range for the X, Y and ThetaZ, and click on the “Shift Limit Set” button for
the setup.

Offset Data

Change the location shift by the offset data (X+/X-, Y+/Y-, ThetaZ) to transmit to the Hyundai
Robot controller.

Enter the shift to X+/X-, Y+/Y- and ThetaZ, and click on the “Offset Data Set” button for the
setup.

Camera Calibration

RMS Error Limit :

RMS Error Limit: Set the RMS error limit to execute camera calibration.

Enter the permitted value in decimal format in the edit window and click on the Set button.
Execute the camera calibration for the RMS error within the entered permitted value. When it
exceeds the permitted value, a window appears to re-execute the calibration.

Model | Caiib | Tran | Comm| Detail | Option
Mode! ;| Model 1
Shift Data Limit
X{mm) Yimm) Depthimm) dZ{Deg)
50 50 50 | 45
LN
Shift Limit Set
Offset Data
Xe{mm)  Yeimm) d2{Deg)
0 0 0
X4{mm) Y4{mm)
0 0
t|
Offset Data Set
Camera Calibration
RMS Error Limst 1 Set
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HRVision 2.5D

3.7.6. Option Tab

This is a mode for configuring error and detected data management, password management,
language change, Depth Caliper function, etc.

Model | Calib [ Train | Comm| Detail |Option]

Management

) =

v _d \,
Error History = Data History | Change Password
" AutoFileLoading
Language
"~ Korean = English Seiectﬂl

Depth Caliper : Not Ready
¥ Tarost Hole Distance(itl ; (100 Measure
7 Rederence Mols Distance(2) !.;:0

; |200

Taraet <> Refgrence

Camerne>Reference : |§’°
Depeh Offt oo Enter
| o ]  ——
i i e
Target Hole Distance 3 ﬁoﬁc‘_  Measure |
nOstaDepmiDas) ;000001 Run

B Management
This manages the error, data record, user password change, and data file auto loading setup.

B Error History
It manages the error record that occurs during Auto Run.
The error database is composed of Occurrence Time, Error Name and Reference, and
managed in the ErrorDB.mdb file in the “C:\Program Files\HHI Robotics\HRVision 2_5D"

Search Duration Search |
From ;| 2013-08-30 -] Iiii 3:49:5¢ =
L = — : Excel Flle |
Yo ::2003-09-3 2 34954 =4 ST T
el : =
¥ Save Enor Dalabase ¥ Save Eror Image
iJ.'.'s»;tu:ln'u.l'lmc_. EmorName Ahslemoce.

| ol »

—  Search Duration : This sets the search duration.
Initially this sets the time to execute HRVision 2.5.

- Search : This searches the error history that satisfies the search duration set.
The search result is displayed in the data grid.
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3. Basic Function

Below picture is the result of the error history search by setting the search duration.

Search Duration Search
From :[2013-04-01 .| |23 11345 =

e —— Excel |
To ;I.’-\T!I]-l.-~m:_l {23 1135 = oK

W Sawve Dats Database

AT T e 2
» 0 =l rf I ol | H o -
0V IOEDT T 12 Model T RENG
12013-08-01 SR 120903 Modal 1 R-ENG
120030401 2 X 120506 Model | THENG

ANI-08-01 ZF 1Z 1005 Model 1 'R-ENG
1201 3-0N-01 TR 121009 Modal ! R-ENG
T12013-04-01 2% 1201708 Modal | AENG

20F3-04-0T 23 12101 Medel T RENG
120130801 TR 12721 Modal 1 R-ENG
l—leou-ﬁ-m IE121214Model | RENG . =

4

- Excel File : Call the searched result in Excel file.

[S
-
.
B
-
-
L
~
L]
T % 7
bl
L
‘¢
=
5
s
-
L Rim

—  OK: This ends the error history management.

—  Save Error Database :
In case of an error, this saves the error history to the database. When the checkbox is
unchecked, the error history is not saved.

- Save Error Image :
Images having errors of pattern recognition will be saved in folders under “C:\Program
Files\HHI Robotics\HRVision 2_5D \Images” by date, and they will be automatically
deleted after a period of one month has elapsed.

- When the checkbox is unchecked, the error image is not saved.
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B Data History

HRVision 2.5D

It manages results of pattern recognitions acquired during automatic operation, and the
history of position shift amounts. The database consists of Time (pattern recognition time),
Camera Model (model name), ScenelD (model ID), Score (matching rate), Pattern (pattern
no.), ImageX (X coordinate of the image of the detected pattern), ImageY (Y coordinate of the
image of the detected pattern), ScaleX (change of dimension in the direction of X axis),
ScaleY (change of dimension in the direction of Y axis), and ShiftData (amount of position

shift).

Search Duration

To :fHI0RE | [TX 34N

~ Save Data Databese

From ; [2013-09-30 o] [2% 3495

Search |
Excel Flie |

_JT ime. 1Madal.
* .

—  Search Duration : This sets the search duration.
Initially this sets the time to execute HRVision 2.5.

- Search:

This searches the error history that satisfies the search duration set.
The search result is displayed in the data grid.

Below picture is the result of the error history search by setting the search duration.

Search Duration Search |
From :[2013-0¢-01 | [Z& 113453 e
Excel File |
To :|2m3-12-03 - |;>§|x?.st9 - ———
~ oK |
W Save Dals Database
Time [Scenald -
p [20T=0801 X TEETTMocel T R-ENG =
(201001 SR 12080 Made! | R-ENG
™ [2073-04-01 2% 120503Model | \A-ENG
| [2073-04-01 T 120E06Madsl | |R-ENG
101301 2R 1200 Model | A-ENG
| |207-04-01 % 12160 Model 1 IR-ENG
|~ | 2073-00-01 T3 127108 Model T H-ERG
201001 S 12911 Modal | A-ENG
|~ 20730401 Z¥ 121211 Model 1 IR-ENG
I—:m? ?1 O E® 1Z21ZT8Model 1 IR-ENG =
. el
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3. Basic Function

— Excel File : Call the searched result in Excel file.

oo '
; . & @ =
s Ny Al L ¥ h o % -"t;“h
4 T E382¥F v My e % LN 3 » T
»
B
.
»
.
’
3
B
]
u
..... = = = ‘
- I =.“-‘

- OK: This ends the pattern recognition result history management.

- Save Data Database:
This automatically saves the pattern recognition result history to the Database.

- When the checkbox is unchecked, the pattern recognition result history not saved.
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HRVision 2.5D

B Change Password
Change user password to enter the setup mode.
Enter the Previous Password and the New Password, and the click on the “OK” button.

Previous Password : | Cancel

New Password - | OK

If the Previous Password is accurate, the following window will be displayed and changed to
the New Password. The characters in the “[ ] in the below window is the newly changed
password.

HBY¥ision 2_5D Yer2.0.0

j) The password has been changed to [hryision],

But if the Previous Password is incorrect, the following warning window will be displayed.

'E Incorrect Password N Retry again,
L

B AutoFileLoading
When executing HRVision 2.5D, the data file (HRVision_2 5D V200 _init.vpp) is
automatically loaded.
When the checkbox is unchecked, the initialization file is not automatically loaded. You must
load the initialization file by clicking the “Load” button from the “Model” tab in the Setup
window.

B Language
Select the language to be displayed on the main menu, pop up menu, window, message etc.
HRVision 2.5D supports Korean and English, and the default is English.
If you want to change the language, select the language you want to use and click on the
“Select” button.
The changed result is saved on the registry, and the changed language is applied from the
next execution. End and restart the program.
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3. Basic Function

B Depth Caliper
If you have clicked the "Depth" checkbox of the "Model" tab, and registered 2 patterns in the
"Train" tab, you can measure distance information with the "Depth Caliper" function.

Depth Caliper : Not Ready

(+ Target Hole Distance(D1) _: [100 Measure
" Reference Hole Distance{D2) : |50

Target <-> Reference . |200

Camera<->Reference : [300

Depth Offset . |0 Enter

S|

Faraet o marerence

Target Hole Distance . |0.00001 Measure
Shift Data(Depth Data) . [0.00001 Run

-  Target Hole Distance (D1): This is the distance between the images of the two patterns
that is measured at the reference image measurement position.

- Reference Hole Distance (D2): This is the distance between the image pixels of the two
patterns when pattern recognition is performed at a given distance from the reference
image acquisition position.

- Measure: This allows measuring of the pixel distance between the two patterns in image.

- Target<->Reference: This allows entering of actual distance between the target and the
reference.

-  Camera<->Reference: This displays actual measured distance between the camera and
the reference.

- Depth Offset: When measured distance values have a constant error, "Depth Offset"
setting compensates distance values.

-  Target Hole Distance: This displays the current measured pixel distance between the two
patterns in image.

- ShiftData (Depth Data): This displays shift amount of the distance between the current
measurement position and the Target Hole Distance (D1).
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- 4. Work Procedure

The work procedure of the HRVision 2.5D is as follows.

The detail description of each procedure is provided in the following sections.

HRVision 2.5D software installation

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

Robot <> Vision communication setup

Camera calibration
- Calibration board arrangement
- Calibration point (4 points) teach
- Calibration board image grab and
- Calibration point detection

Blank hold location teach

Model pattertn registration & Recognition
perfotmance test

Prepare robot operation program

Test robot interlocking

HRVision 2.5D
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4. Work Procedure

4.1. HRVision 2.5D Software Installation

Install VisionPro 4.0.2, 8510 Spport SW and HRVision 2.5D software in accordance with 1.2.2, and
register the license key in accordance with 2.1.

This work procedure describes the process of installation/operation of HRVision 2.5D. Interlocking

procedure with an Hida controller is the same except for a few parts including camera calibration and
robot operation program.

4.2. Optical Device Installation
Install the camera and lighting according to the using purpose.
The following picture is the initial screen when executing the HRVision 2.5D after installing the optical

device and HRVision 2.5D program. In the first execution, since camera type is not configured, normal
image acquisition is not possible.

B ———) ' |
HRAVision 2.5D

Camerat | | ™ iadei 1 None

SAIHLSNANI AAVIH IVONNAHY

= Maich ﬂm:m o :hz;lv l“unun
Sewe ¥ Sowe ¥ teere
i) T AP meg P Ange
RBQIXC Communcaton s Cispay Processing Resun
@ Camers
pat D s
@ e
& ox
on o

Click the "Tools" button among the manipulation buttons to switch the system to the setup mode. At
this time, input password to enter the setup mode.
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HRVision 2.5D

HRVision 2,50

ROOIE Syevime

Setup Mode

o ORISR A]E R

Shcs S Uy -

Camera 1

‘*1 { U
|| D Exit
| Model| Caks | Tren | Cemm | Detad | Optas
|| oo
Modsl No Maodel 1 Doty
Modet 1D None j 5|
Camesa No. : (Camera 1 o8
Fie Manngee
Lrnrdi _ Sow DO Qachiz

~Cats | Ciree | Pattern

|

RS-232C Commussication Slatus Desplay
@ Casanny
gt @ Mavu
@ Mmin
@ on
Out @ no
@ Corrwer

Processing Rescts

SIAIMLISNANI AAV3H IVONNAHY

Clicking of the ﬁ button creates the following "Camera Setup" dialog. Configure "Video Format",
"Camera Port", and "Exposure" to fit the installed camera, and click the "Exposure Update" button. If
images are not acquired, check the connection of the camera cable and the setting of the camera DIP

switch.

w Camera Setup

Jm %) &% S /P

Satrgs | Swobe & Trigpe: | Repon | Lockup Table | Misc |

Cormpras Nane Frore Girabber
VISION_WORKS >! |Cogrex 8501
Video Fosrat Carveca Port

Sory XCHAM 10202768 Iy hapcdiezet, = | |0

Evposas: ] 05| m Exposure Update
Enghiness | ns ?
Looas i [Tt s
W Tmeot | 10000 2f m
Sevad Nurber 04284266
Fite Saster -
I” Show Flo Siate

F Completad P
__Buthflo Faded ps Update bierval {1000 24 2
_ BewiSte: | g 0 Pending Fioady
Manua!

B 54 5650 | 57 658m

After properly setting the camera, click the P button of the "Camera Setup" dialog, and check
whether images are normally acquired in the image window placed on the right.
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4. Work Procedure

HRVision 2,50 &

=
Vi

" Oyt o«

Gran

MO0 Syeime

a | &

Single | Loop | Dmplay | Bxit

Auto Ry

~ Camera 1

Mode! Sesup Mode

t AR AR RS

Wodel
Modsl No

Modet ID

Camesa No.

| Fie Managee

| Model] Caks | Tren | Cemm| Detwd | Optan

Maodel 1
None

Camera 1

Do

=
|

RES-232C Commisucation Slatus Desplay
- sl X @ Casennt
g @ M
@ Ammn
@ o
Out @ no

Processing Rescts

[Fie umé 2913122 Al 99.38:71
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By clicking the "Grab", and the "Live" buttons to check for normal image acquisition, click the "Save"

button of the "Model" tab to save the current setting.

Set the distance between the work target and the camera, and the lens focus and aperture to fit the

condition.

Fix the camera so that gap cannot be formed. Check the lens focus ring and the aperture ring.
After completing vision installation, check whether images are normally acquired while the adjacent
equipment are operating. If image noises occur, check on the insulation condition of the camera and

the cable.
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HRVision 2.5D

4.3. Communication Setup of Robot and Vision

4.3.1. HRVision 2.5D Communication Setup
When image acquisition is completed, configure communication of HRVision 2.5D.
In the setup mode, click the "Comm" tab. Click the communication method to be connected, configure

various parameters, and click the "Connect" button. The following figure shows a screen in which
connection is made with Comp port 1, and Baud Rate 115200 through RS-232.

HRVision 2.5D w | @ 1o a2 & v e
I mopecic sy Uve || armb Segge | Loop | Oispay | Exe Auta fom

Nodel | Cai= | Tres [Comm Detssl | Opson

Camera 1
Conrection Preferences
Pomt [Com! ¢ paupms (5
Mashram Ssee0 Party Nene =
s il Sop Gt
s

S

SAIWLSNANI AAVIH IVAONNAHY

RS-232C Commurucation Status Oisglay Processing Results
sy Pl Savrvg - 20312032 A0 1038 %3

o L Jhontea M
@ Aewhar
@ ox

Out o w
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4. Work Procedure

4.4. Camera Calibration

4.4.1. Model Setup

Pattern recognition result and calibration data is managed by model.
First of all, click the "Model" tab in the setup mode, and select "Model No." in the combo box.
If you want to measure distance information, click the "Depth" checkbox.

Heviion 280 [T m [ | 2 1w | @[5 [ 8
Mriretis Srstors U Gras Gige | Loop | Displey | Eant Auto Rus
| Mose] Cekie | Tian | Goovrn| Ostad | Opben »
Mode! Sequp Mooe Camera 1 Hodei :
Nodei o Mocel 1 - | Gae= .<
IModul 1R e
Noos! 1D Model 2 l ) S| c
Carraa s |Model 3 - =
Model 4 U
! Model §
[ Flo Masager §y0 01 6 2
Model 7 u
ot Modal8 L0 - =
m
Modwi List b
Vocel | Wooni0_[Cals|Ginc Parien |
- :
L w
-
RS-232C Commimicasion Statn Dingioy Frocessng Resuts -
D Sutete | Tie Bavbmg - 20AAE02 Al 13 349 -
et b Brrrs T e — m
9 Mnkan
® o= Iﬂ
on * w
@ Coven

A e A R
Nedmew Syatos Live Grets Snge | loap | Duply | B Aum Run

| MoOe!| Cass | Tran | Comm| Derad | Option
Camera 1 Meode

Model ks Mogel 1 o W Deptn
Madei ID [ScheParelt T
TS T g -4

Fiu Wemage
Lot P Dwa Decha
Mcdel Lins

Modwl | MoewliD . [Cab Owec | Patieny

|

SAIFLSNANI AAVIH IVONTIJM'IV

RB2I2C Communicaton Sus Dispy Processing Resum
@ Qument § Fhe Savuy 04543 AM W 31K
et @ b e ——
@ e
& ox
on o
@ Cween
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HRVision 2.5D

4.4.2. Camera Calibration Parameter Setup

Camera calibration to align the camera coordinate and robot coordinate is executed. The camera
coordinate uses the pixel units and the robot uses the mm units. Therefore, in order to use the
measured results from the camera coordinate and execute the work in the robot coordinate, it requires
a process to change the results of the camera coordinate into the robot coordinate. This is called
camera calibration and HRVision 2.5D uses the calibration board described in 3.7.2 and executes the
calibration.

4.4.2.1. Calibration Board Arrangement

Considering first the lens specification, workpiece arrangement, pattern recognition accuracy etc., set
the distance between the camera and the workpiece (Grab image location). The distance between the
camera and the workpiece is not only used for camera calibration but also for pattern recognition.
Therefore you must set it consistently. If the distance between the camera and the workpiece has to
be modified start resetting all the setup of HRVision 2.5D including the camera calibration.

Set the calibration board on the pallet where the workpiece will be put. The pallet must not be tilted but
it must be maintained for perfect leveling. There should not be any camera calibration work.

4.4.2.2. Teach Calibration Point
Attach a tip at the tool end of the robot and teach the 3 calibration points of the calibration board.

At this time, enter the tool parameter of the robot and enter the tool parameter of the attached tool.
Record the positions of the calibration points in the robot work program.

P 0072.J0B - HI=2Z

MHE(Ey EE(E) A0} I EI2H)

Program File Format Uersion : 1.6 HMechType: 127{HABZ20-03) TotalAxis: 6 AuxAxis: 0

51 MOVE P,S5=68%,A=1,T=12 (363.897,768.550,378.702,-179.236,-1.634,-93.501,&H0880)R

52 MOVE P,S=68%,A=1,T=12 (512.877,760.545,380.424,-179.224,-1.627,-93.507 ,&H0880)R

53 MOVE P,S=60%,n=1,T=12 (370.877,918.652,379.329,-179.215,-1.622,-93.516,&H0080)R
EHD
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4. Work Procedure

4.4.2.3. Grab Calibration Board Image

Click the "Calib" in the setup mode.
Click the "Grab" button among the manipulation buttons to acquire images including the calibration
board.

HRVision 250
Visoen Uuited

00 Bretmn Live |

a & v (>}
Loop | Display & Exe Auto Run

Model | Caliy | Tree | Comm] Detarl | Opson

Calibration Mode

Status

' AR KIRHEN Mode! { Uncalituwted )
Calit: Points

@ ** image Coord Werkd Coord

e [Ponq freen]
L1} 128 o ® 0
2 m 1o o
5] e e o 100

Yo 9022, eand L)

A  Coordnate . XY-CootdiRZ-] =

" Direction A-Type(0 Deg) -
@ @ '3 H ypel eQ)
v v

Al Cath Mocel 1 Lood

SAIHLSNANI AAV3H IVONNAHY
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@ Aew Mar
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9 Cames

Enter the camera direction for the robot coordinate. Refer to 3.7.2 “Calib” for details.

ision 2, — -
ionseni® [ | @[ 2] e[F] o] @
" Roboti Syetmn Live | Grab Sige  Loop || Dispay | Exe Auto Run
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HRVision 2.5D

4.4.2.4. Detect Calibration Point and Enter Coordinate

To detect positions of calibration points from images, methods of calibration point pattern recognition
and elliptical fitting can be used. Select either of the methods to fit the working condition, and set
positions of image coordinates of the calibration points.

4.4.2.4.1. Method of Calibration Point Pattern Recognition

Click on the “setup” button of the “Calib” tab. In the image window, 3 search windows and coordinate
axes are created, while the "Setup" button is changed to the "Search" button. Place the search
windows and coordinate axes on the 3 points of the calibration board. At this time, the positions of the
3 points should be placed to fit the "Coordinate" and the "Direction" that have been set in advance.

- ~
Rwiou S AR
Robsrss Syvi Search Windows ] 0o B -
. and Coordinate Axes Tieawr] cowo | Toen | Gom] Ga [ Gpies | PP
. i
X
Model 1 Uncalibrated - <
Calb Points :
\~mze Ccord Werd Coont z
. Fuel) ferem] o
L] e 240 L} L] >
Pz 30 180 100 (] -
=) 10 240 ° 100 :
i o5 [ Sraa | 2re g
,uir Coordinae ©  |XY-CocrtRZ-| - <
[ ,,_\' Drecton IB-Type(8C Deg)- -<
B2 - mcalb  [Mode ) Losd —
- . =
A o = w)
Senich o c
v
L
RE-232C Commusscation Slatus Desplay Processing Rescts ”
@ Camenny [Fie Saving — 2973.72.02 Al 19 2934 —
hopant @ Mavu - ™
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@ o w
Out @ no
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HRVision 2.50
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Click on the @_I(Zoom in) of the Image window to expand the calibration board image that has been

grabbed.

Set the coordinate axis accurately at the center of the cross in the zoomed image. Click on the

(ST? (Move button) of the Image window to accurately set the coordinate axis for the remaining

calibration points.
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HRVision 2.5D

When the search window and coordinate axis are accurately set, click on the “Search” button of the
“Calib” tab. The searched results are displayed in the Image window as follows. The “Search” button
changes to the “Setup” button. If the search was unsuccessful, re-execute the 4.4.2.4.1 Calibration
point detection process
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4. Work Procedure

4.4.2.4.2. Elliptical Fitting Method

If you click the _O_| button in the "Calib" tab, the "Find Circle Tool" dialog will be created as follows:
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HRVision 2.5D

First of all, move the elliptical fitting tool to the P1 position of the image. Right-click on the image to
enlarge it. move the correction position

P QNS Bt
e | Zaem ey | T tamn vy | s | Pt ] P P PR
-~ ——
...... ok

Click the "Caliper" button. The origin point of the measured ellipse is inputted in the X and Y editing
box of P1.
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4. Work Procedure

Click the combo box at the upper right part of the "Find Circle Tool" dialog, and select the
"LastRun.Inputimage”. Check whether the outer points of the P1 circle, which are used for elliptical
fitting, are correctly detected. If they are not correctly detected, configure the elliptical fitting tool again.

After completing elliptical fitting for the P1 position, perform the same process for P2, and P3.
First of all, click the radio button that corresponds to P2, click the combo box at the upper right part of

the "Find Circle Tool" dialog, and select the "Current.Inputimage".
Move the elliptical fitting tool to the circle that corresponds to P2 of the image.
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HRVision 2.5D

Click the "Caliper" button. The origin point of the measured ellipse is inputted in the X and Y editing

box of P2.
Click the combo box at the upper right part of the "Find Circle Tool" dialog, and select the
"LastRun.Inputimage”. Check whether the outer points of the P2 circle, which are used for elliptical

fitting, are correctly detected.

P BN At
wres | Cotem Semy | Tt vy | Sats | Pan ] P e |

—

Ceae —t R

Pt | s

[ Se—Tves———

Calb Pors
(2] lad L
Gean Cabper Friee
"~
age X age ¥
s J1a8% 384000
— —

T bm

tarm

# "

After completing elliptical fitting for the P1 and the P2 positions, perform the same process for P3.
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4. Work Procedure

First of all, click the radio button that corresponds to P3, click the combo box at the upper right part of

the "Find Circle Tool" dialog, and select the "Current.Inputimage".
Move the elliptical fitting tool to the circle that corresponds to P3 of the image.

2P R = P
S [P U RN [ SN PSR [N P
-~ et ety b

...... -
— A
S - .
e
Sy Az
[P
[TV
Calb Pors
(2] m £
Geas Cabipar Frier
age n mage ¥
g N 54000

tarm

4-17

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



HRVision 2.5D

Click the "Caliper" button. The origin point of the measured ellipse is inputted in the X and Y editing
box of P3.

Click the combo box at the upper right part of the "Find Circle Tool" dialog, and select the
"LastRun.Inputimage”. Check whether the outer points of the P3 circle, which are used for elliptical
fitting, are correctly detected.
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4. \Work Procedure

After completing elliptical fitting for P1, P2, and P3, click the "Enter" button, and input data in the
"Image Coord" item of the "Calib" tab.
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HRVision 2.5D

4.4.2.5. Robot Coordinate Setup

If the positions of the calibration points have been entered in the robot operation program under
4.4.2.2, input data for P1, P2, and P3 with the keyboard in the "World Coord" item of the "Calib" tab,
and click the "Input" button of the "Calib" tab. The next figure shows an example of the robot
coordinates input under XY Coord (RZ-), and B Type (90 deg).

DB BEE M3 20 =S§%H

Progranm File Format Yersion : 1.6 Mechligpe: 127(WA02Z0-03) TotalAxis: 6 AuxAxis: @

51 MOVE P S~60% A~1,T=12 (363.097,768.550,378.702,-179.236,-1.638,-93.501 ,3H0080) R

s2 MORE P S=60% A=1, 112 (S12.877,760.545 J80. 82K ~179.225 ,-1.627 ,-93.5087 ,8HUO80)R

52 NUDE P S=68% A~1,T~12 (370.877 ,918.0652,379.329 ,-179.215 ,-1.622 ,-93.516 ,8HUO80)R
3, ]
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4.4.3. Camera Calibration Execution

4. Work Procedure

If both the image coordinate and camera coordinate of the calibration points are all entered, click on
the “Calibration” button of the “Calib” tab. This shows the RMS results after executing the camera

calibration.
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If RMS error is smaller than the "RMS Error Limit" of the "Detail” tab under 3.7.5, the "Setup”, the
"Input”, and the "Calibration" buttons will be activated, and the calibration will be completed.

If RMS error is bigger than the "RMS Error Limit" of the "Detail" tab under 3.7.5, a warning dialog will
appear and direct the user to perform camera calibration again. Typically, the "RMS Error Limit" is set
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HRVision 2.5D

4 5. Blank Hold Location Teach

Place the workpiece on the palette, calibrate the Hyundai robot, and enter in the robot operation
program the position to grip the target.

Test workpiece

P 0071.J0B - M2 ZE
OriE) HEE) MA0 2710 E82H)

Program File Format Uersion : 1.6 Me_chType: 12?(HHBZB—BE)M_Totalnxis: 6 AuxAxis:z @
51 MOVE P,S=60%,A=1,T=12 (415.907,826.154,379.438,-179.227,-1.632,-93.499,&H06880)R

52 MOVE P,S=60%,A=1,T=12 (415.907,826.154,479.438,-179.227,-1.632,-93.499,&H06880)R
EHD
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4. Work Procedure

4.6. Model Pattern Addition and Pattern Recognition Test
Register all patterns for pattern recognition and execute the pattern recognition test.
4.6.1. Grab Image
Move the Hyundai robot to a position which cannot be seen in the image. At this time, the workpiece

should not be moved.
Click on the “Train” tab from the Setup mode, and click on the “Grab” button of the operation buttons.
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4.6.2. Pattern Addition

Select the characteristic to easily distinguish each model as a pattern.
Considering the visual area of the camera (FOV), accuracy required for the work etc., select eh
characteristic pattern. Click on the “Add/Mod” button of the “Train” tab. At this time, pattern setup
window and coordinate axis are displayed in light blue in the Image window, and the “Add/Mod” button

switches to “Training” button.
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4. Work Procedure

4.6.3. Fixture Offset Setting

Set the relative distance between the origin point of the pattern to be registered and the grip point at
which actual work will be performed. Input the difference in the actual distance between the
"calibration point of the position to grip the target" under 4.5. and the "origin point of Pattern 1", and
click the "Enter" button.

There are two methods of finding out the position of the "origin point of Pattern 1". The first method is
to calibrate the origin point of "Pattern 1" through robot calibration, and input the position based on the
robot coordinates system.

If camera calibration has been completed, the second method can be utilized. This method is to use
the "Test" function of the "Calib" tab under 3.7.2 to find out the position that corresponds to the mouse
cursor based on the robot coordinates system.
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Program File Format Uersion : 1.6 MechType: 127(HWAR20-03) Totalfxis: 6 MuxhAxis: @

1 MOBE P S«A0%,0«1,T+12 (M15.907 826.15%,379 538 ,-179.227 ,-1.632,-93.499 ,LHOUB )R
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After setup up the pattern setup window and coordinate axis, click on the “Training” button. When the
pattern recognition is successful, the following Pattern addition window appears. If there is an error in
the pattern recognition, reset the pattern and parameter. Refer to 3.7.3 “Train” tab for parameter setup.
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HRVision 2.5D

|HRVision 2.5D
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At this time, the origin point of the pattern set under 4.6.2 will be displayed in blue-colored coordinate
axis, while the origin point set through Fixture Offset will be displayed in magenta color.

'HRVision 2.5D

| Vinoen Quited
Moo Syvimm

-
Live

[l Zie

L Display | Ext |

& | v ‘ e

(v QA A1) [HN

=

Medei | Cakt | Train | Cemm | Detad | Optas
Model || Moded (| SidePanell )
Camera :[Cam 1 Window [W1 *' F
Traln Parameter
Accap! Thees '“_ a
Aage |
Scole Low
Goe H - —
Eygtess

Image Cortase |
Doamumts T |

%4
Fixtre Oftset et
X
Dot

R i |
AT R T

Test

Patiorn ;| 1

ScaleX i 14 Scew¥ 10 Seeew 000
Nefwen).| 053 Yofreml i HDegli T4t

RE-232C Commussication Status Desplay Processing Rescts
[ i Cusete § [Saccess - 30131242 AM 118443 s
s ® Mons Saccess - 30124209 AM 935443
@ Amin [Saecens - 20131202 A0 115043
@ on (Seccees JE13 1347 AM 1S
om [Fabuce | 20131202 4K 1164 64
Out 1Saccees IPI3A3Q2AM 11 LE
@ Conneer Baceens T0151STL AN 11 54.48

SIAPISNANI AAVIH IVONNAHY

/ "HYUNDA

HEAVY INDUSTRIES CO.,LTD.

4-26



4. Work Procedure

4.6.4. Pattern Recognition Test

Execute the pattern recognition work for the specific added patterns by grabbing the image.

Click on the “Search” button of the “Calib” tab. The pattern recognized area will be displayed in the
image window, and the pattern recognition result is displayed for the Test item. View the pattern
recognition result and decide whether to Add/Mod./Delete to setup the optimal pattern model. Refer to
3.7.3. “Train” tab for detail setup method.
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4.6.5. Data File Saving

HRVision 2.5D

Click the "Save" button of the "Model" tab, save the registered pattern and configuration data into file.
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4.6.6. Depth Caliper Function Setting

4. Work Procedure

Click the "Option" tab. Place the robot at the position for image acquisition, and click the "Grab" button
of the manipulation buttons to acquire images.

Click the "Target Hole Distance (D1)" radio button of the "Depth Caliper".
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If you click the "Measure" button, pattern recognition process will be performed as shown in the
following figure, and the pixel distance between the two origin points of the recognized patterns will be

calculated.
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HRVision 2.5D

Next, shift the robot so that the distance between the robot and the target can increase by a certain
amount. In this example, it was shifted +100mm in the direction of the distance.

Click the "Reference Hole Distance (D2)" radio button of the "Depth Caliper".

If you click the "Measure" button, pattern recognition process will be performed, and the pixel distance
between the two origin points of the recognized patterns will be calculated.
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Input the actual shift distance of the robot (100mm) in the "Target<->Reference" item, and click the

"Enter" button.
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4. Work Procedure

Click the "Run" button, and check whether the "Shift Data (Depth Data)" is measured in the negative
sign distance (100mm) in which the robot has been actually shifted.
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Input the "Shift Data Limit" of the "Detalil" tab to fit the process, and click the "Shift Limit Set" button.
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HRVision 2.5D

Click the "Save" button of the "Model" tab, and save the setting.
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4. Work Procedure

4.6.7. Setup mode Completion

Click the "Display" button in the manipulation button window to complete the setup mode.
If you click the "Display" button, the following dialog box will be displayed.
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The buttons on the dialog box have the following functions:
- Save and Exit Setup Mode:
This re-executes file saving, and changes the system to the display mode.
- Exit Setup Mode:
This changes the system to the display mode without re-executing file saving.
- Cancel: This cancels change to the display mode.
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HRVision 2.5D

4.6.8. Recognition performance test

Execute the pattern recognition work by using all added pattern and display the pattern recognition
result.

4.6.8.1. Single (Inspection) Execution

Click on the “Single” button from the operating button and execute the pattern recognition work once.
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4.6.8.2. Continuous inspection Execution

Click on “Loop” from the operating button, and execute the pattern recognition work continuously for
the inputted image until the “L-Stop” is clicked.
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4. Work Procedure

4.6.9. Model Pattern Supplement

Do not “Add/Mod./Delete” the pattern depending in the inspection result. Also you can mask the added
pattern in detail by using the “Tool” of “Train” tab of Setup mode. In measuring depth, since 2 patterns
have been registered, select the pattern to supplement by selecting one by the "Window Radio Button
1/2" in the first place.

First of all, click the "Window" radio button 1.
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The next figure shows the "Masking Editor" which has been called by clicking the "Masking" icon

(_"-f.]) in the "Edit PatMax Setting" dialog box created with the clicking of the "Tool" button of the "Train"
tab for the "Window 1" pattern .
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HRVision 2.5D

Select brush color, size, etc., to select the area to be masked. The brown-colored area in the following
figure shows the masked area. After the completion of masking, click the "Apply" button, then the "OK"
button.

I_“-I- e L]

Since a masked pattern will not be learned automatically, click the "Train" button in the "Edit PatMax
Setting" dialog box to make the system learn the masked pattern.

Pattern Not Registered

/ "HYUNDAI 4-36

HEAVY INDUSTRIES CO.,LTD.



4. Work Procedure

Check for Masked
Pattern Registration )

Close the "Edit PatMax Setting" dialog box, and click the "Save" button of the "Model" tab to save the
setting data.

For the "Window 2" pattern, apply the masking function in the same way as that for the "Window 1"
pattern. Click the "Window Radio Button 2" of the "Train" tab. In the "Edit PatMax Setting" dialog box

created with the clicking of the "Tool" button, click the "Masking" icon (il) to call the "Masking Editor".

P SN D )

o
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HRVision 2.5D

Perform masking on the registered pattern, click the "Apply" button, then the "OK" button.

Since a masked pattern will not be learned automatically, click the "Train" button in the "Edit PatMax
Setting" dialog box to make the system learn the masked pattern.

Pattern Not Registered
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Check for Masked
Pattern Registration

4. Work Procedure

For the modified masking pattern, click the "Search” button of the "Train" tab to check recognition

performance.

a & v
Leop Eﬂ_ B

Avmn Run

RBQIXC Communicaton

Camera 1

Necel | Cass | Train | Comm| Dead | Option
Mecel
Madel Nosel 1 ([ SoePanett |
Camers  Cam 1 Windaw (W2
Train Pasammnes Conured
Azzect Thres 045 17”1
Angh ¢ oo
Scale Low s P
Scam {1 e
B @) 0s
yo St { LE RN l
Errmmns e g 208 %
Flatuse Offsot Tow
Kl Yol x
Dwan
Tomt
Feren
Seam X o Keer " e T
heryet I Yomwar| A4 DDegt| 414
Processing Resun
Kot Loaging. - 35154508 Pl 055147
Dwis Lone Corpiele
Savvess 01312827V N

SIAIHLSNANI AAVIH IVONNAHY

4-39

/ "HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



HRVision 2.5D

Click the "Save" button of the "Model" tab, and save the current vision setting.
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4. Work Procedure

4.7. Robot Work Program Preparation

4.7.1. Communication protocol

HRVision 2.5D and Hyundai Robot controller transmits/receives data in accordance with the
communications protocol as follows. The user prepares the robot work program in accordance with the

communication protocol.

The communication is done by the request of Hyundai Robot. There are 3 types of commands that the
robot requests to HRVision 2.5D. The following table is a summarized table of the HRVision 2.5D
correspondence for the 3 types of commands of Hyundai Robot.

Command | Number Function HRVision 2.5D correspondence

MODEL 01~99 Transmit model | Saves model information to parameter and
information. stands by.

START 01~05 Transmit camera direction | Execute pattern recognition work and transmit
to grab image. the result to Hyundai Robot in OK/NG.

Prepare the location shift in the format of

Designate the registry | format of "SHIFT X,Y,Z,6X, 0Y, 86Z”and transmit

SHIFT 01~08 number of Hyundai Robot | to Hyundai Robot.

(SREQ) controller to save the |In sending START command, if No. 5 is

SHIFT data.

inputted, only the distance information will be
sent.

The following figure depicts the communication sequence between Hyundai Robot and HRVision

2.5D.

Robot HRVision
Measure
distance change Transfer model number
MODEL **
Start pattern recognition, Request for
START 05 distance information measurement at the
M
OK/NG
Transfer _ t pattern
SHIFT #* ecognition (OK/NG) .
If 7t ; fer the register number
to be saved:
SHIFT ,,Z,,,
Measure plane m
change information.
Shift the robot according to the measured
MODEL #* distance information.
Transfer
START *»* nsfer the coordinates system direction
information: ecognition.
OK/NG
Transfer _ t pattern
SHIFT ** ecognition (OK/NG)
If 7t 5 fer the register number to
be saved. SHIFT X.Y
sfer the measured distance »nRZ
information.
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HRVision 2.5D

4.7.2. Robot Work Program

The following code is an example of a robot work program that is interlocked with the vision system by
utilizing RS 232 communication of an Hi5 controller. Add the following code to the communication part
with HRVision 2.5D.

S1

S2

'P1, P2 : Robot grip point
P1=(X1,Y1,Z21,RX1,RY1,RZ1,CFG) ‘Upper side of the grip point
P2=(X2,Y2,22,RX2,RY2,RZ2,CFG) ‘Grip point
R1=(0,0,0,0,0,0)R

R8=(0,0,0,0,0,0)R

CLR232C 2 ‘COM2 Port Buffer Clear
_TEINPUT=13 ‘Carriage Return
_TEINPUT=10 ‘Line Feed

Vig=""

v2g=""

MOVE P,S=100%,A=0,T=1‘Robot standby position
V3$="MODEL 01"

PRINT #2,V3$

DELAY 1

V4$="START 05" ‘Depth Calculation

PRINT #2,vV4$

INPUT #2,V1%$,4

V2$=LEFT$(V1$,2)

IF V2$="OK" THEN

GOTO *DepthCal

ELSE

GOTO *VisionNG

ENDIF

*DepthCal

R1.CFG.REQ=2

PRINT #2,"SHIFT 1"

WAIT R1.CFG.ASSIGN,3,*ERROR

PRINT #0,"X :";R1.X,"Y :";R1.Y,"Z :";R1.Z
LP1=P* ‘Current Robot Position
MOVE P,LP1+R1,S=20%,A=0,T=12 ‘Move Image Acquisition Position
DELAY 0.5

CLR232C 2

Vig=""

Vv2g=""

V3$="MODEL 01"

PRINT #2,V3$

DELAY 1

V4$="START 02" ‘2D Vision Calculation
PRINT #2,vV4$

INPUT #2,V1$,4

V2$=LEFT$(V1$,2)

IF V2$="OK" THEN

GOTO *VisionOK

ELSE

GOTO *VisionNG

ENDIF

*VisionOK

DELAY 0.5

R8.CFG.REQ=2
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4. Work Procedure

PRINT #2,"SHIFT 8"
WAIT R8.CFG.ASSIGN,3,*ERROR
PRINT #0,"X :";R8.X,"Y :";R8.Y,"RZ :";R8.RZ
R8.Z=R1.Z
‘Work to be performed
S3 MOVE P,P1+R8,5=80%,A=0,T=1
S4 MOVE L,P2+R8,5=80%,A=0,T=1
END
*VisionNG
PRINT #0,"Vision NG*
END
*ERROR
PRINT #0,"Comm. NG*
END

If you utilize an Hida controller, the work will be executed only when you change the "ShiftData"
reception part as shown in the following:

R1.CFG=4
PRINT #2,"SHIFT 1"
WAIT R1.CFG AND &B10000,3,*VisionNG
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HRVision 2.5D

The following code is an example of a robot work program which performs Ethernet communication.
Add the following code to the communication part with HRVision 2.5D.

'P1, P2 : Robot grip point

S1

S2

P1=(X1,Y1,Z21,RX1,RY1,RZ1,CFG) ‘Upper side of the grip point
P2=(X2,Y2,22,RX2,RY2,RZ2,CFG) ‘Grip point
R1=(0,0,0,0,0,0)R

R8=(0,0,0,0,0,0)R

'ENET Comm. Setup

"Vision PC

ENET1.IP="10.8.1.179"

ENET1.RPORT=2000

ENET1.LPORT=5000

ENET1.0PEN 1

_TEINPUT=13 ‘Carriage Return
_TEINPUT=10 ‘Line Feed

'‘Buffer Clear

CLR_RBUF ENET1 ‘ENET Buffer Clear
Vig=""

v2g=""

MOVE P,S=100%,A=0,T=1‘Robot standby position
V3$="MODEL 01"

PRINT ENET1,V3$

DELAY 1

V4$="START 05" ‘Depth Calculation

PRINT ENET1,V4$

INPUT ENET1,V1$,4

V2$=LEFT$(V1$,2)

IF V2$="OK" THEN

GOTO *DepthCal

ELSE

GOTO *VisionNG

ENDIF

*DepthCal

R1.CFG=17

PRINT ENET1," SHIFT 1" ‘Depth Data Request
INPUT ENET1,R1,3,*ERROR ‘Shift Data Receive
R1.CFG=32

PRINT #0,"X :";R1.X,"Y :";R1.Y,"Z :";R1.Z

LP1=pP* ‘Current Robot Position

MOVE P,LP1+R1,S=20%,A=0,T=12 ‘Move Image Acquisition Position
DELAY 0.5

CLR_RBUF ENET1 ‘ENET Buffer Clear

V1g=""

V2%=""

V3$="MODEL 01"

PRINT ENET1,V3%

DELAY 1

V4$="START 02" ‘2D Vision Calculation
PRINT ENET1,V4$

INPUT ENET1,V1$,4

V2$=LEFT$(V1$,2)

IF V2$="OK" THEN

GOTO *VisionOK
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4. Work Procedure

S3
S4

ELSE

GOTO *VisionNG

ENDIF

*VisionOK

R1.CFG=17

PRINT ENET1," SHIFT 8" ‘Depth Data Request
INPUT ENET1,R8,3,*ERROR ‘Shift Data Receive
R1.CFG=32

PRINT #0,"X :";R8.X,"Y :";R8.Y,"RZ :";R8.RZ
R8.Z=R1.Z

‘oligt e

MOVE P,P1+R8,S=80%,A=0,
MOVE L,P2+R8,5=80%,A=0,
END

*VisionNG

PRINT #0,"Vision NG*

END

*ERROR

PRINT #0,"Comm. NG*

END

T=1
T=1
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HRVision 2.5D

4.8. Auto Operation

When all the setup is completed, HRVision 2.5D will run automatically.

Click on the “Auto Run” button of operating button. At this time, the “Auto Run” button switches to
“Auto Stop” button so that other buttons cannot be operated. HRVision 2.5D can only be operated
through the communication with the Hyundai Robot.
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