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'f‘ 1. Introduction

HRVision Press

1.1. About HRVision Press

“HRVision Press” is a computer-based vision software that is used as the press centering system for
the Hyundai Robot and the Hyundai Hi5 controller.

“HRVision Press” 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.

Also, by applying the pattern recognition method using multiple pattern addition and geometric shape
information, the workpiece can be located in 2-D and rotation information quickly and accurately
measured even in an environment where the light condition is unstable.

“HRVision Press” is the optimal tool to execute the 2-D location recognition work easily and stably
when apply the workpiece handling using the Hyundai Robot.

“HRVision Press” provides the following convenient functions.

Multi-camera interface

Multiple pattern support

Geometric pattern score

Monitoring function

Simple operation

Tool function

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

You can control 4 cameras individually.

You can add multiple humbers of patterns for one model and enables
various pattern addition depending on the light and surrounding
environment.

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

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.

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.

/ HY

HEAVY INDUSTRIES CO.,LTD.

1-2



1. Introduction

1.2. System Configuration

The following images illustrate the simplified vision press centering system using the “HRVision Press”.
The vision press centering system comprises the robot system and the vision system. The vision
system consists of hardware, such as a computer, a Frame Grabber, cameras and lighting, and the
“HR Vision Press” software.

The user can use the “HRVision Press” 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 Computer based Vision System
s N — )
: ap
- Application program
.
N * v
l
Frai
N J
/

RS232, Ethernet, DIO
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HRVision Press

1.2.1. Hardware Configuration

The recommended H/W of “HRVision Press” is as follows.

H/W Item Recommended specifications

At least 2GHZ Multi-core Processor

GP 512KB or more L2 cache
oS Windows XP
RAM 2GB or above
Computer
Video PCle x16 Video Card
HDD 80GB or above
CD-ROM X48
—_— —— |__ —_— — —_— — — —_— —_—
Lighting Light florescent light
Frame Grabber 8511VX or 8514V X (COGNEX)
Camera XC-HR70 (SONY) or MV-BX30A (CREVIS)
Vision system H1214-M(PENTAX),
Lens Can be changed depending on installation environment
and usage.
Cable 20m

If you would like to use HRVision Press by adding multiple numbers of patterns, use a computer 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
Number of camera that can be connected:

S Maximum of 4 units
RSN Connection method: RS170, CCIR
1/2 slot PCI
1/3" CCD
XC-HR70, (1:0,\2/"(‘)([';2:768(\/)
MV-BX30A DC 12V
29(W)x29(H)*x30(D) mm
|
|
Focal Distance : f12mm
Format Size: 1/2", 1/3"
H1214-M Mount : C-mount

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

1.2.2. Software Configuration

The software is composed of “VisionPro 4.2.2”, “8510 Support SW” and “HRVision Press”.
“VisionPro 4.0.2”, “8510 Support SW” is software that provides the driver for “Cognex Frame Grabber”

and various application tools.
“HRVision Press” is vision software for robot guidance based on computer of exclusively Hyundai

Robot, and can only be used after installing the program and adding the license.
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.

% Autorun, inf 1KB
j5 Coanex Frame Grabber Drivers, msi 7.442KB
5 Cognex VisionPro (R) 4.0.2.msi 6,240KB
R Datal.cab 221,828KB
5 dotnetfx, exe 302KB
15 dotnetfxspl,exe 10,453KB
Minstmsi30.exe 1,957KB
§515Script1 050, Msi 971KB
[F]Launch Cognex Frame Grabber Drivers.msi in Japanese,bat 1KB

i 1KB
248KB
KB

up.exe

gﬂset

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

i# Cognex VisionPro (R) 4.0.2 - InstallShield Wizard

Welcome to the InstallShield Wizard for
Cognex VisionPro (R) 4.0.2

The InstallShield(R) Wizard will install Cognex VisionPro (R)
4.0.2 on your computer. To continue, dlick Next,

Please make sure that you have exited all other running
spplications before installing.

ViSO

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

[ hext = [ Cancel

Next> | l Cancel
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1. Introduction

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

i Cognex VisionPro (H) 4.0.2 - InstallShield Wizard

fi& Cognex VisionPro (R) 4.0.2 Setup

License Agreement \ “ VisionPro (R) Language \ “

Please read the following license agreement carefully. Select VisionPro (R) language

COGNEX CORPORATICN SCOFIWARE LICENSE AGREEMENT

=

Select VisionPro (R) language

1. DEFINITION

Software as used in this Software License Agreement
("Agreement™) shall mean any
by COGHEX in = form as is
product descrip n for such re product, A
modifications, improvements, or updates thereto provided
to CUSTCMER by COGNEX. O Japarese

®Engisly

£

(91 accept the terms in the license agreements

(I do not accept the terms in the license agreement

[ < Back ” Next = I [ Cancel [ < Back ” Mext > I [ Cancel

Enter the user information and select the installation type as shown below.

% Cognex VisionPro (R) 4.0.2 Setup % Cognex VisionPro (R) 4.0.2 - InstallShield Wizard

Customer Infermation | I Setup Type \ ‘ I

Please enter your information. Choose the setup type that best suits your needs.

User Mame: Please select a setup type,

Organization:
[t

Al development features will be installed. (Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

< Back ” [Next > } [ Cancel < Back ” Next > l [ Cancel

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

¥ Cognex VisionPro (B) 4.0.2 - InstallShield Wizard i Cognex VisionPro (B) 4.0.2 - InstallShield Wizard

o
»> \'ml

Ready to Install the Program \ ‘ I Installing Cognex VisionPro (R) 4.0.2

The wizard is ready to begin installation. The program features you selected are being installed,

Click Install to begin the installation. Please wait while the InstallShield Wizard installs Cognex VisionPro (R)

4.0,2, This may take several minutes,

If you want to review or change any of your installation settings, dick Back. Click Cancel to

exit the wizard, Status:

[ <Back || Install | [ Cancel
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HRVision Press

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

i Cognex VisionPro (B} 4.0.2 - InstallShield Wizard Cognex Frame Grabber Drivers — InstallShield Wizard E|

Welcome to the InstallShield Wizard for
Cognex Frame Grabber Drivers

Installshield Wizard Completed

The InstallShield(R) Wizard will install Cognex Frame Grabber
Drivers on your computer. To continue, dick Mext.

The InstallShield Wizard has successfully installed Cognex
WisionPro {(R) 4.0.2. Click Finish to exit the wizard.

Launch Cognex Frame Grabber Installation. WARNING: This program is protected by copyright law and

international treaties.

[ Hext> [ Cancel ]

License Agreement | ‘ Setup Type \ ‘
Please read the following license agreement carefully. 1 Choose the setup type that best suits your needs. |
Please select a setuy .
COGNEX CORPCRATICN SOFTWARE LICENSE AGREEMENT ]| y
-
1. DEFINITION ©rivers
Softw as used in this Software License Agreement All drivers will be installed.
("Agreement”) shall mean any software product licensed

by COGNEX in = form as is designated by COGNEX . in igs

product description for such softwar® product, and any

modifications, improvements, or updates thereto provided OC"EMT“

to CUSTCOMER by COGNEX. @ Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

£

- T TemiTeT

(91 accept the terms in the license agreement:

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

< Back ” [Next > } [ Cancel < Back ” Next > l [ Cancel

When the driver installation is complete, restart the computer.

{5 Cognex Frame Grabber Drivers - InstallShield Wizard 1% Cognex Frame Grabber Drivers - InstallShield Wizard E|

Installing Cognex Frame Grabber Drivers InstallShield Wizard Completed

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Cognex Frame Grabber

The InstallShield Wizard h fully installed C
Drivers. This may take several minutes. & IntaTsnie ara nas successiuly nstaled Lognex

Frame Grabber Drivers. Click Finish to exit the wizard,

Status:

When you follow the direction, the software installation related to “Cognex Frame Grabber” will be
completed.
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1. Introduction

1.2.2.2. “8510 Support SW” Installation

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.

3D><D-109,ini 14KB
ﬁlCngnex MYWS-8R00 Acquisition Module PRE misi 1.647kB
Sl 4 172KB
E29KB

B

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

InstallShield Wizard 2 Cognex MYS-8500 Acquisition Module PR5 - InstallShield Wi... |2|

Preparing to Install... Welcome to the InstallShield Wizard for
Cognex MVS-8500 Acquisition Module PR5
The InstallShield{R) Wizard will install Cognex MvS-8500

Cognex MY5-8500 Acquisition Module PRS Setup is
Acquisition Module PRS5 on your computer,

preparing the InstallShield Wizard, which will guide you

through the program setup process. Please wait.
< preg e This installer updates the Cognex MVS 8500 Acquisition Module

file(=) in Cognex CvL and Cognex VisionPro releases that
contain those files, It also updates the MVS 8500 Driver,
Canfiguring Windows Installer

(i NRFFRENNNR ]

To cantinue, click Next.

WARMING: This program is protected by copyright law and
international treaties,

Cancel

< Back [ Mext= [ Cancel ]

i Cognex MVYS-8500 Acquisition Module PR5 - InstallShield Wi... ‘i|

1% Cognex MVS-8500 Acquisition Module PRS - InstallShield Wi... :

MVS-8500 Driver Update
The driver update will install by default,

Ready to Install the Program

The wizard is ready to begin installation,

Click on an icon in the list below to change how a feature is installed. Click Install to begin the installation.

500 Driver Update Feature Description If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

This feature requires 312KB on
your hard drive.

Install to:

CiMProgram FllesWCognex WCommonfivYS3500AcgModPR 5

Help l [ Space ] [ < Back ” Next > 1 [ Cancel l < Back || Install | [ Cancel
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HRVision Press

fi& Cognex MVS-8500 Acquisition Module PRS - InstallSh

& Cognex MVS-8500 Acquisition Module PR5 - InstallShield Wi... :

Installing Cognex MVS-8500 Acquisition Module PRS InstallShield Wizard Completed

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs Cognex My5-3500

The InstallShield Wizard h fully installed C
Acquisition Module PRS. This may take several minutes. < ins 210 Jhizard nas suCcessy nstaled Lognex

| MVS-8500 Acquisition Module PRS. Click Finish to exit the
wizard,

Status:

[ ]

T T . =2

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

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

HRVision 2D Press Verl.0.0

8 Required environment variable YPRO_ROOT not set,
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1. Introduction

1.2.2.3. “HRVision Press” Installation
“HRVision Press” installation procedure is as follows.

Close all application softwares on the system.
“HRVision Press” in the CD-ROM drive and execute the

Insert the installation CD of

“HRVision_Press_V100_Setup.exe” file among the installation files.
37| 88 SEEH LR

11.302KB 2013-06-27 2% |

01

-ﬁ;HHVision_Press_VlDD_Setup. exei

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

Windows program.

& Installation of HRVision Press
“This il rtsll HEion Press o your compuder

ended st you exit il cther programs

HyuspAl

005, Hyundai Heawvy
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HRVision Press

The “HRVision Press” execution files are copied to the “C:\Program Files\HHI Robotics\HRVision”
folder and the user cannot change directory arbitrarily.

1| Installation of HRVision Press 71 Installation of HRVision Press
HRVigion Press will be installed to following folder, Installing HRVision Press,
Click <Install> to begin installation to following folder, Click <&bart> to abort installation,

Space needed: 22 .853KBytes

Installing to:
HYUNDAI HYUNDAI CProgram Files¥HH| RoboticsWHRYision
HEAVY INDUSTRIES COLLTD. HEANY INDUSTRIES COLTD,
Ingtalling itern:
CtfiNDO WS systern 32WEXCEL EXE
Install falder p .
CHProgram FilesWHHI FabaticsWHAVII IOeiee:

e ——

Cancel

The program is restarted after copying the files.

Installation of HBVision Press

To complete installation, systemn must be restarted,

? Y
~ Restart systern now?

OFL| & (M)

When the restart process is completed, the following window appears. The installation of “HRVision
Press” program is completed.

#1 Installation of HBVision Press

Installation of HRVision Press completed,

HYUNDAI

HEANY INDUSTRIES €O.LTD,
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1.3. “HRVision Press” Execution
To execute “HRVision Press”, use one of the following methods.
m  Method 1

1) Click on the Start.

2) Select “HRVision” as follows.

@® Internet Explorer
) Outlook Express
® Windows Media Player
3 Windows Messenger
#) Windows Mavie Maker
2= =2331(F) B fw HAvision

222z (@226 DIW

» ‘ # HRVision 2D Press

B Method 2

Double click on the “HRVision” icon on the desktop.

1. Introduction
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2. License Entry

HRVision Press

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

2.1. HRVision Press License

To use “HRVision Press”, you must enter the license key number that fits the “Cognex Frame Grabber”
of the Computer with the S/W installed.

To purchase the user license of “HRVision Press” 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 Press” installation, execute the “HRVision Press” 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 2D Press Verl.0.0

'j A board rmight be missing or not be functioning propetly,
.

Press [£21] 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 Mumber 7

gl
e

b
e

When the license code is entered incorrectly or when the “Frame Grabber” installed on the computer 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.

HBVision 2D Press Verl.0.0

Incorrect License Key 1! i
!E Please contact a provider for the license key,

Press [E21] 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 Press” program from the computer, reinstall the operating system or
format the hard drive, the entered key code information will disappear and you need to re-enter during
the reinstallation. Therefore keep the key code in a safe location.
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g HRVision Press

‘7“ 3. Basic Function

3.1. Screen Configuration
“HRVision Press” 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.

HRVision | Copyrights© 2005 Hyundai Heavy Industries Co., Ltd. All rights reserverd
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3. Basic Function

3.1.2. Main Screen Configuration

The screen of “HRVision Press” is composed of 5 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.

< HRVision 2D Press ¥1.0.0 (Hi5 Controller) EEx

HRVision 2D

Vision Guided
Robotic System

Manipulation Buttons

. Auto Stop

Camera 1 Camera 3 >
Modelo | Mone | Modets | one o
[ Resut [NoPattem [ Resut [N é
[ score | ~ [ score |00
il (e E
|| I~
e - el =l =

Image Display Window Pattern Recognition Results

(Cam1 ~ Cam4) Camera 2 Camera4 Window (Caml ~ Cam4)

| Model9 | None | Model 9 F None P

0 Result ]f__ <

==

RS-232C Communication Status Display Processing Results ’

‘CAMSFTOA & Cam2 : Success, 20130703 PM 12:15:54 & =

Input | TRACK 09 @ Manual Cam3 : Failure, 2013-07-03 PM 12:15:54 P
CAMSFT 04 v @ AutoRun Cam4 : Success, 2013-07-03 PM 12:15:54

oK Cam1 : No Pattern, 2013-07-03 PM 12:15:56 Status Monitoring Window
§HIFT0~04-43.1~~0»0 & % b Cam2 : Success, 2013-07-03 PM 12:15:56 9

SHIFT 0.05,0.13,,,0.0 @ Connect : Success, 2013-07-03 PM 12:15:56

Cam3 : Failure, 2013-07-03 PM 12:15:56 ‘

The key function of each window is as follows.

Manipulation This provides the operating buttons to operate “HRVision Press” including grab
Buttons image, inspection, various setups, auto operation etc.

[ DS This displays the current live or grabbed image.

Window

M(?r:ﬁzur?ng T_his displays the communication details with the Hyundai Robot, various status
Window display, progress details etc.
Pattern

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

Recognition .
operation.

Result Window

When you click on the “Tools” button of the operating button, this window appears

SR VEIer which executes all setups to process the image.
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HRVision Press

By clicking the button of the camera in the “Image Display Window”, one can zoom in the screen of the
selected camera only, as shown in the figure below. The setup mode is accessible only when the
corresponding camera is selected.

& HRVision 2D Press ¥1.0.0 (Hi5 Controller)

HRVision 2D i B
J 5% 18 . .
Vision Guided E:" o ") J @ ._ @ Manipulation Buttons
Robotic System Live Grab Single Loop Tools Exit Auto Run
Model Setup Mode Camera 1 Camera 3 =I
| Model 9 ‘ None ‘ Model 9 ‘ None <
xOlalal &l
| Score \ 100.0 l Score ] 0.0 z
| o o
[y [ 003 [ v | - >
[ re ‘ 0.0 | Rz | - =
Selected Camera Pattern Recognition Results
Display Window Camera 2 Camera 4 Window (Cam1 ~ Cam4)
| Modets | one [ Modeto | None -
Result Result m 5
| Score ‘ 0.0 I Score ‘ 100.0
I | - [Tx [ o E
v -y | ez U
Mzl Ll o) e
“\#t Space : *Not Found * BE v [Zoom < [intensty= A W N B = == = m
e e e B e e A—— e | q
RS-232C Communication Status Display Processing Results w
CAMSFT 01 = Cam3 : Failure, 2013-07-03 PM 12:21:12 al =
Input | TRACK 09 f : Manual Cam4 : Success, 2013-07-03 PM 12:21:12 ' -
v Auto Run Camf1 : Success, 2013-07-03 PM 12:21:14 . - -
@ ok Cam : Failure, 2013-07-03 PM 12:21:15 Status Monitoring Window
SHIFT -0.07,0.12,,,0.01 & @ \c Cam3 : Failure, 2013-07-03 PM 12:21:15
out 2 Camd : Success, 2013-07-03 PM 12:21:15
SHIFT 0.22.0.03,.00 3 @ connect | AutoRun End : 20130703 PM12:21:41 |9
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3. Basic Function

The following picture shows the screen configuration of “HRVision Press” 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 Press The user logs in and changes the password in the “Option”
tab of setup window. Refer to 3.6.6. “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 2D Press ¥1.0.0 (Hi5 Controller)

HRVision 2D - 2
3 5 :
Vision Guided Lo o ’) = @ i]. c Manipulation Buttons
Robotic System Live Grab Single Loop Tools Exit Auto Run
e Model| Calib | Train | Comm| Detail | Option ’
Mad el N | Camerad Model T
y|olala] «|a| 4 Model No. : |Model 1 - <
Model ID  : [Blank#1 c
Camera No. : |C: | & E
File Manager >
§ = | —
Image Display Window L;d sfajve ‘ - Setup Window
(Cam1 ~ Cam4) =% (Cam1 ~ Cam4)
ModelList p >
% Model |  ModelID | Calib]Direc | Pattern <
Blank#1 XY1 A WP <
‘ i
i 2
*\#t Space : * Not Found * v | Zoom: - Intensity: - &
RS-232C Communication Status Display Processing Results w
CAMSFT 01 Cam3 : Failure, 2013-07-03 PM 12:21:12 ~ =
Input | TRACK 09 2 Manual Camd4 : Success, 2013-07-03 PM 12:21:12 —
Auto Run Cam1 : Success, 2013-07-03 PM 12:21:14 c a o
@ oK Cam2 : Failure, 2013-07-03 PM 12:21:15 Status Monitoring Window
SHIFT -0.07,0.12,,,,0.01 @ \c Cam3 : Failure, 2013-07-03 PM 12:21:15
2 Cam4 : Success, 2013-07-03 PM 12:21:15
@ cennect | AutoRun End : 2013.07.03PM 12:21:41 [
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HRVision Press

3.2. Manipulation Buttons

As the button operating the key function of “HRVision Press”, each function is as follows

HRVision 2D = - = = =
Vision Guided ﬁ :f‘) & ; e
Robotic System Live Grab Single Loop Tools Exit Auto Run
m 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
3.6.6 “Option” 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.
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3. Basic Function

3.3. Image Display Window

Image window is a window to display continuous image or currently grabbed image.
The “Camera” on each image window is a toggle button. When the “Camera” button on the image
window is clicked once, the image window of the selected camera is zoomed in. If the “Camera” button

Ca atl Ca 3 B
[ _camera1_| [ cameras | Model Setup Mode

x lalal @

Mode display

“\# Space : *Not Found * v |Zoom: - Intensity:

D@B® B®® DO
Inoalah /el [+

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

® Fit Image

® Zoom 100%

@ Grid On/Off (Can be seen when expanded)
Sub-Grid On/Off (Can be seen when expanded)
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3.4. Status Monitoring Window

HRVision Press

Monitoring window can be divided into 3 parts, communication details with robot and “HRVision Press”

status display and work progress status.

RS-232C Communication Status Display Processing Results
CAMSFT 01 & Cam3 : Failure, 2013-07-03 PM 12:21:12 o
Input | TRACK 09 @ Manual Camd4 : Success, 20130703 PM 12:21:12
v @ Auto Run Cam1 : Success, 2013-07-03 PM 12:21:14
oK Cam2 : Failure, 20130703 PM 12:21:15
SHIFT -0.07,0.12,,,0.01 2 @ NG Cam3 : Failure, 2013-07-03 PM 12:21:15
Out |2 Camd : Success, 20130703 PM 12:21:15
SHIFT -0.22,-0.03,,0.0 Connect AutoRun End : 2013-07-03 PM 12:21:41

Communication

The details of the communication with Hyundai Robot are monitored.

- Input : It displays the input data from Hyundai Robot to computer.

- Output: It displays the output data from computer 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

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

Processing Results
It displays the work in progress by “HRVision Press” in order.
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3.5. Pattern Recognition Result Window

3. Basic Function

Each camera displays the pattern recognition and the position measurement results for the automated
operation or the manual inspection.

Camera 1 Camera 3

| Modelo | None | Modelo | None

’ Result lNo Pattern | Result -
| Score | = | Score ] 0.0
. - .
| - . -
C S
Camera 2 Camera 4

| Modelo | None | Modelo | None

| Resut [NNOKIN | Resut [INOKIN
‘ 1 Score ‘ 97.05 I Score 1 100.0
Bl W0 10 | BN 005
I B | o5y B V| -
HEFRAVY| 2o JSTF 0.0

The details of each item are as follows.

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

Result :

It displays the pattern recognition result in “OK/NG/No Pattern”. For “OK”, the green LED is

turn on and for “NG”, the red LED is turn on. “No Pattern” is yellow LED.

Score : As the result of search pattern, it displays the score in percentage.

X : As the result of search pattern, it displays the offset in X axis direction of the robot.

Y : As the result of search pattern, it displays the offset in Y axis direction of the robot.

RZ:

As the result of search pattern, it displays the angle of rotation based on the Z axis of the

robot.

3-9
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HRVision Press

3.6. 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.

3.6.1. 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 -
Model ID  : |Blank#1 ’
Camera No. :

File Manager

= -
o, B =)
Load Save Data Backup
(Model List |
Model Model ID___ | Calib | Direc | Pattern |

‘ 1:Cami Blank#1 XYl A WP

B Model No. : It sets the model to add the pattern.

B Model ID : It sets the model name.

[ | @ Button : It saves the entered model name.

B Camera No. :
Cameras that will process images will be displayed by model.

The corresponding camera No. is automatically set by the camera selected in the “Image
Display Window”.

B When you click on the ﬁ button, the following camera setup window appears.
Check the “Frame Grabber” installed on the computer, and set the camera, resolution and
camera port to use.
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3. Basic Function

Camera Port

Camera and resolution Enstalled “Frame Grabber”)

w. Cameraitd { etup

C Ce=bb

j |Eognex as11 j

|Sony HKC-HRTO 10204768 IntDry [rapid-resel,j 3 j

Exposure: 45%| m Exposure Update

Cornputer Marne:
|ABC-2‘I Z327EBOIT

Brightness: I I ee—

Contrast: [ 0§ — .Jﬁ

v Timeout: lw%' IS

Sernial Number: 222232352 ExpOSure Setting
Fifo Statistics

[ Show Fito State

Elush Fifo Canplisteat & Update Intervat 10003 ms

Failed: 1]

Feset Stats Mizged: 0 Pending Ready:

Marnual

% | 80.248ms | 81.905ms

Load : Load the data file.
Load the “HRVisionQV_Hi5 Press_init.vpp” data file in the “C:\Program Files\HHI
Robotics\HRVision” forder

Save : Save the data file.

Save the “HRVisionQV_Hi5_Press_init.vpp” data file in the “C:\Program Files\HHI
Robotics\HRVision” folder.

In addition, in saving, the previously saved data file will be saved as the
“‘HRVisionQV_Hi5_Press_init_bak.vpp” file, which can be utilized as the data file for recovery.

Data Backup : Backup the data file.

Backup the “HRVisionQV302_Hi5_2D init.vpp” file and the
“HRVisionQV302_Hi5_2D init_bak.vpp” file in the selected folder as shown in the following
figure.

The default data file backup folder is created as “HRVision Hi5 2D Backup_DateTime” under
“C:\Program Files\HHI Robotics”.
The data file that is backed up can be utilized as one for recovery.

w. Data Backup Q@@

Directory Name Run | Exit |

||c:\Program Files\HHI Robotics\HRVision His 2D Backup_20135 102 12! @ &
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HRVision Press

3.6.2. Calib Tab

This mode executes the camera calibration to align the image coordinate and camera coordinate.
“HRVision Press” executes the calibration using the following calibration board.

OOOOOO

The 1000mm x 1000mm calibration board contains the arrangement of circles of diameter 100mm,
which are spaced 170mm apart. Thin solid lines are crossed through the center of each circle. The
calibration points are used for calibration. Referring to Table 1, the three points are randomly selected
on the circles in the calibration board in accordance with the vision work environment and/or
coordinate direction and they define the positions of the points by P1, P2, and P3 as well as the

measure, the enter image coordinate system, and the robot coordinate system for P1, P2 and P3
points.

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

Model 1 Uncalibrated & [ Robot teach coordinate |

Lock

Calib Points /

J" Image Coord World Coord
p3 P4 [Pixel] [mm]

[ Image coordinate ]—-—Fﬂ 704.298 | 396.897 | [1170.211 [ -426.143
[P2 || 705.919 [ 172.924 | [1510.394 ,[-422.038

[P3 || 475.929 [ 392.353 [1166.236 [ -85.32

mest | 32| 64 | 0, 0
Coordinate :  |[XY-Coord(RZ-) Coordinate and
@X Direction : |A-Type(0 Deg) ~ Lcoordinate direction
2! ATCab  [Model T Load 3] setting
e
Setup Input Calibration
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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.

Condition Screen Description

Before calibration Uncalibrated Calibration is not executed.

After calibration Calibrated Calibration is executed.

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".

Enter the image coordinate and robots teach data for the Calibration Points.

B Test
When calibration has been performed, the position of the current mouse point based on the
image coordinates and the robot 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-
(RZ+)
(RX-)
YZ- Coord(RX+)
(
(

RY-)
RY+)
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HRVision Press

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.

|A—Type(0 Deg)
A-Type(0 Deg) 1

D-Type(270 Deg)

¢ Refer to Table 1 to set the “Coordinate” and “Direction” for each work environment.

% Generally, XY-Coord (RX-) coordinate system is applied to the press centering vision
system for which a camera is fixed at the top of the robot workspace. Any of the A-D types
shall be applied to the “direction” depending on the direction of camera arrangements.

<Setting coordinate system and direction of camera orientation according to the operating
environment>

Direction of camera orientation
Setting positions
. of image-based K - - -
Camera operation | b cgor < A-Type B-Type C-Type D-Type
condition
system and
calibration points 1 @ U
Robot X Y Y X
coordinates @_T r@ @_l
XY-Coord system Y X X Y
(RZ-) X¥| Setting positions P2 P3 P1_ P3 P2 P1
x of calibration J
points P3P P1 P2 P2 P3
Robot Y Y X X
Xrz” coordinates é\)_l L@ r@
XY-Coord | * o7z system X X Y Y
(RZ+) Q\%. Setting positions P3_ Pi P3 P2 P1_ P2
. of calibration QT i—I l_)
points P2 P P1 P1 3 P3
Robot Z Z Y -— Y
coordinates L@ @_I
YZ-Coord | mp=il= system Y Y z 74
(RX-) Setting positions | P3 P1__P3 P2 P1 p2
of calibration L J
points P1 P2 P2 P3 P P1
Robot z Y Y Z
coordinates @J r@ @
YZ-Coord Yei system Y b4 Z Y
(RX+) wg Setting positions P3 P2 P1_ P2 P31 P1
of calibration iJ r) 1!_1
points ] P1 P1 3 P3 P2
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3. Basic Function

Camera operation of image-based A-Type B-Type C-Type
condition

Direction of camera orientation

Setting positions

robot coordinates

.
T

system and
calibration points 1 @

Robot
coordinates @ I t
ZX-Coord system X

N
N
>

©)
®)
Of

of calibration

=3
:‘; /Kf' Setting positions P2
P

0
_\l—'u
o
MT
[}
o
'ﬂ(J:
-

points P3 1 P P2 P 3
Robot Z z X X
coordinates I @ I @ 1 @ I
ZX-Coord | =52 system X X 7 Z

-
L]

Setting positions P

- 2 P1__ P2 P P
of calibration
1

points P 3 P3 P2 P

1,

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 2D Press Verl.0.0 X

'E Calibration Pattern 1 : Not Trained!
L
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HRVision Press

. 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".

Perform ellipse

’ Grab image fitting

calib PoN

@ | § | @&

bl image ¥ ipse fitting
results for
"Image Coord"

coordinate
) ] I delivel

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 2D Press Verl.D.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.

HRVision 2D Press Yerl.D.0

' The RMS errar value far this calibration is 1.70923041170603,
Please retry again,
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3.6.3. Train Tab

3. Basic Function

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

Model | Calib | |Train | Comm| Detail | Option

Model
Model :| Model1 (| Blank#1 )

Train Parameter Control

Accept Thres I—J‘ ’W ,T
Angle N — ’— _@
Scale Low ] — ’—og ﬁ

Scale Hi [ 14 _AddMod.

Brightness |— J— ’W /‘)
Image Contrast [— J_ W _ Search |

Exposure for Train ’— %

Tool
Pattern Origin

X(mm)  Y(mm) /?& & X

| 1728.76| -2011.9 gx,ﬁg, Delete
Test
Pattern :

\
Scale X : Scale Y : | score: | | ‘
|

Xoff(mm): Yoﬁ(mm):| Z(Deg):[

B Model

The model name, model ID set in the model tab are displayed.

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
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HRVision Press

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

Currently selected pattern/Total
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 2nd pattern among total of 5 patterns.

B 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 Madification or Creation?

Add J Cancel ]

When you click on the “Add” button, the search window and coordinate axis are displayed in
the image window.

Set the location of the coordinate axis in the “Pattern Origin” setting. Place the search
window in the pattern area to register and carry out the pattern registration work.

“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

H Tool

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

Ji Edit PatMax Settings
LIV Y31 TR = I P 3

TionPassns | T Flagon  Osgn | Run Params | Sosch Rogen| Gt | Reauts |

Ten | Gisd Tran e

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 |

Pattern Origin

Set the pattern origin by inputting the value that refers to the position to grip the blank and
click the “Enter” button.

For the function, all patterns in the same model must have identical pattern origin. If a dialog
window prompts to ask whether to set the “Pattern Origin”, click the “Yes (Y)” button.

Pattern origin ) Pattern Origin Data
X(mm)  Y(mm) /j&L

| 172876 | -2011.9 ity

2 iqin?
\‘-f/ Do you want to set pattern origin®

oz |

The “Pattern Origin” of additional patterns to be registered in a same model must be identical.
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HRVision Press

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

2= 2l
Pattern : 1
Scale X : 1.0 ScaleY : 1.0 Score:| 99.76

Xoff(mm): | -0.14 Yoff(mm): 0.18 Z(Deg)]; 0.01

- 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.
- X-Offset : This displays the location offset in X direction.

- Y-Offset : This displays the location offset in Y direction.

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

3.6.4. 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 Model | Calib | Train | Comm] Detail | Option

Connection Preferences

Port :|Com1 _'J DataBits :|8 - J
Maximum Speed Parity :INone ~
115200 M Stop Bits  :|1 v
Host : |Robot Controll
P 1 1192.168.0.166
ﬁ Remote Port : (5000
- Local Port : {2000

4‘ Cancel I Send | b nn | 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 Activated Deactivated

= R5-232 - RS5-232
,@hernm
B RS-232

It communicates with the Hyundai Robot controller with the RS-232 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.

il

Ethernet

w
1
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HRVision Press

B Ethernet
- 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 computer.

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

B Cancel
This cancels the connected communication.

m 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

3.6.5. 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 :

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 | Calib | Train | Comm| Detail | Option

Model :[ Model 1 ‘
Shift Data Limit

X(mm) Y(mm) dZ(Deg)
| 1000 | 1000 45
=
Shift Limit Set
Offset Data
X+(mm) Y+(mm) dZ(Deg)
[ o [0 0
X-(mm) Y-(mm)
[ o | o

)
Offset Data Set

Camera Calibration

RMS Error Limit : 1 Set
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3.6.6. Option Tab

HRVision Press

This mode manages the error and searched data, password and language change etc.

B Management

Model | Calib | Train | Comm] Detail |Option

Management

v

Error History | Data History
I~ AutoFileLoading

Change Password

Language

- Korean « English Select

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

/ HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

3-24



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”

Search Duration

Search

From : IZDIS-UQ-SD :_]

]9_5 3:49:54 -

Excel File

To : |2013—09—30 L]

v Save Error Database

]93 3:49:54 =

OK

v Save Error Image

[Occurrence_Time

[Error_Name [Reference

[«] |

v

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

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

3. Basic Function

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

Search Duration

From : |2E|13-UB-01 L]

IQE 3 :49:54 £l

Excel File

To :|2013—09—3UL|

v Save Error Database

|2$ 3:49:54 g

OK

v Save Error Image

Error_Na Reference

Occurrence_Time
)y [20T3-06-TZ 2= 621118

me
Shift Cirnit Error 789,49, [Cam:2, Model T —|

2013-06-13 &1 11:175

1[Shift Lirnit Error © -13.47,Cam:Z, Model 1

2013-06-14 2= 4:11:59

Fecognition Failure Cam:1, Model 1

2013-06-14 2= 4:13:02

Fecognition Failure Camn:1, Model 1

2013-06-14 2= 4:13:02

Shift Lirnit Error * =137 1SCarmn:4, Model 1

2013-06-14 2= 4:17:24

Recognition Failure Cam:1, Model 1

2013-06-14 2= 4:17:24

Check Comm, Protocal |[Undefined Cornm

2013-06-14 2= 417024

Shift Lirnit Error + 53,05,/ Camn:4, Model 1

2013-06-14 2= 4:18:49

Fecognition Failure Camn:T, Model 1

| 2013-06-14 2= 4:18:|49
4

Check Comm. Protocal [Undefined Comm ¥
[

3-25
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- Excel File : Call the searched result in Excel file.

HRVision Press

2% 62118
-06-13 97 111751
-06-14 23 41159
-06-14 23 41302
-06-14 2% 41302
-06-14 2% 41724
-06-14 2% 41724
06-14 2% 41724
06-14 ¥ 41849
-06-14 3 41849
-06-14 ©F 41857
-06-14 2 41857
-06-14 ¥ 41906
-14 2F 41906
-14 2F 41916
-14 2% 41916
-14 93 42027
-14 9% 42222
-14 2% 42222
06-14 2% 42222
22 2013-06-14 2.F 42415
23 2013-06-14 2.F 42415
24 2013-06-14 2% 42501
-06-14 £ 42831
-06-14 £ 42831
-06-14 2§ 42916
-06-14 2§ 4:3017
29 2013-06-14 2% 43017
30 2013-06-14 23 4:3047

-06-14 2% 43201

-06-14 2% 45642

) x

3)

“| 8| 8 HOKXJNOE H4  HoE I
4 ya 22 S - [ (|
a

B, o acle-| B2 EE e

sysc o &
Al -

c fe| Occumence Time

Sheetd €3

Shift Limit Error ; 89.49, 23844, 00, 2312
Shift Limit Eror : -1347, 349.04, 00, -002
Recognition Fallure

Recognition Fallure

Shift Limit Error : -137.19, 6003, 00, -502
Recognition Failure

Check Comm. Protocal

shift Limit Error : -53.05, 2015, 00, -182

Recognition Failure

Check Comm. Protocal

Recognition Failure

Check Comm. Protocal

Recognition Failure

Check Comm. Protocal

Check Comm. Protocal

Recognition Failure

Recognition Failure

Recognition Failure

Check Comm. Protocal

shift Limit Error : -2842, 19502, 00,
Recognition Failure

Check Comm. Protocal

Recognition Failure

Recognition Failure

Shift Limit Eror : 41665, 2515, 00, 17.27
Recognition Failure

Recognition Failure

Check Comm. Protocal

Recognition Fallure

Recognition Failure

Recognition Failure

Recognition Failure

Check Comm. Protocal

1131

Reference

Cam:2, Model 1

Cam:2, Model 1

Cam:1, Model 1

Cam:1, Model 1

Cam:4, Model 1

Cam:1, Model 1

Undefined Command, Check the Receive Data
Cam:4, Model 1

Cam:l, Model 1

Undefined Command, Check the Receive Data
Cam:l, Model 1

Undefined Command, Check the Receive Data
Cam:1, Mode! 1

Undefined Command, Check the Receive Data
Undefined Command, Check the Receive Data
Cam:1, Model 1

Cam:1, Model 1

Cam:1, Model 1

Undefined Command, Check the Receive Data
Cam:4, Model 1

Cam:1, Model 1

Undefined Command, Check the Receive Data
Cam:l, Model 1

Cam:l, Model 1

Cam:4, Model 1

Cam:l, Model 1

Cam:1, Model 1

Undefined Command, Check the Receive Data
Cam:1, Model 1

Cam:1, Model 1

Cam:1, Model 1

Cam:1, Model 1

Undefined Command, Check the Receive Data

@ .o x
iy
B iy
wa |
<@
D E
EEFTT e 0, )

- 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\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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Data History

3. Basic Function

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 Search
From: |20]3-09-30 j |3§ 3:49:54 - ﬁl
xcel File
To ;12013-09-30 —v_] |2$ 3:49:54 e =
v Save Data Database
[Time [ScenelD

TModeI

[

[« |

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

- 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
From : |2013—05—m j |2§ 314954 =
Excel File
To - 12013-09-30 L] |2$ 3:49:54 e T‘
v Save Data Database
Model ScenelD -
» |Cam:Z, Model T None —
Cam:Z, Model 1 None
Cam:2, Model None
142 [Cam:Z, Model 1 None
2013-06-12 2= 6:13:02 [Cam:2, Model 1 None
2013-06-12 2= 6:13:20 [Cam:2, Model 1 None
128 [Cam:2, Model 1 None
 [Cam:2, Model T None
126 [Cam:2, Model 1 None
2013-[‘(5-12 SEEITET [Cam:Z. Model 1 None X
L« [
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HRVision Press

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

1 - Mrosot ¥
4 nom  2E @- = x
2o [ i T

S kRt X 3 €T 4%

S| 2013-06-26 2% 45224

2]
8 c D £ G G H K L B
1 Mode! ScenelD Score Pattem ImageX ImageY ScaleX ScaleY ShiftData
2 20130612 2% 60915 Cam2 Model 1 None 9869 1 259145 -40312 1 1SHIFT 02-007.,-001
3 |2013-06-12 2% 61024 Cam2 Model1 None 9869 1259145 40312 1 1
4 -1 Cam2. Model 1 None 9869 1 259145 40312 1
5 Cam2, Model 1 None 9858 1259137 40397 1
6 (2013-06-12 2% 61302  Cam2, Model1 None 9858 1 250137 7 1
7 20130612 2% 61320  Cam2 Model1 None 9858 1259137 1
3 Cam2 Model 1 None 9858 1 250137 1
9 Cam2 Model 1 None 9864 1 259137 1
10 Cam2, Model 1 9864 1 259135 1
11 Cam:2, Model 1 9864 1 25914 1
Cam:2, Model 1 9864 1 2513 1
Cam2. Model1 None 9875 1 258573 1
-06-12 2% 62322 Cam2 Model1 None 9864 1 248125 1
Q% 62350 Cam2 Model1 None 9869 1 247744 1
Q% 62412  Cam2 Model1 None 9875 1 253051 1
Q% 62419 Cam2 Model1 None 9858 1 253056 1 3
9%62927 Cam2Modell None 9869 1 251721 1 44,-6864,,-635
9#63029 Cam2 Modell None 9891 1 266225 1 9858..932
9% 63048 Cam2 Model1 None 9869 1 260941 1 95..065
2% 63137 Cam2Model1 None 9837 1 252349 51395 1 6816-1109,,-532
9$63204 Cam2Modell None 9837 1 252334 51388 1 6831-11083.,-532
2320130612 2% 63218 Cam2 Model 1 None 9837 1 252335 -s1384 1 532
2420130612 9% 63234 Com2 Model1 None 9826 1 256869 45522 1 046
2520130614 9% 41216 Camd, Model 1 None 9798 1 292636 -159097 1 002
26 20130614 9% 41302 Caml Model 1 None 0 1 SHIFT 000,100
2720130614 ©% 41317 Camed Model 1 None 9798 -1 292656 -1590.97 1 1SHIFT000100
-06-14 2% 41328 Camd, Model1 None 9798 -1 292656 -159097 1 1SHIFT000100
Camd, Model 1 None 8993 1 29736 1 1SHIFT 4686487919
Camcd, Model 1 None 8201 1 264263 -13% 1
Camcd, Model 1 None 8556 1 334316 1
Came3, Model 1 None 929.18 1 199897 - 1
2 Cam3, Model 1 None 994 1 12055 - 1
34 2013-06-14 2 % 45843 Canxl, Model 1 None 100 1 187336 1
WA W Sheetl  Sheet?  Sheetd T3 8
B4 o o

- 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.

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.

Change Password

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.

HBV¥ision 2D Press ¥Yerl.[D.0

\“) The password has been changed to [hrvision],
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3. Basic Function

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

l'j Incorrect Password 11 Retry again,
L

AutoFileLoading

When executing “HRVision Press”, the data file (HRVisionQV_Hi5_ Press_init.vpp) is
automatically loaded.

When the checkbox is unchecked, the initialization file is not data loaded. You must load the
data file by clicking the “Load” button from the “Model” tab in the Setup window.

Language

Select the language to be displayed on the main menu, pop up menu, window, message etc.
“HRVision Press” 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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4. Work Procedure

The work procedure of the “HRVision Press” is as follows.

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

HRVision Press software installation

Optical device installation
- Camera installation
- Lens attachment : Adjust focus and iris
- Lighting installation
- Noise check

Robot < Vision communication setup

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

Blank grip location teach

Model pattertn registration & Recognition
perfotmance test

Prepare robot operation program

Test robot interlocking

HRVision Press
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4.1. “HRVision Press” Software Installation

4. Work Procedure

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

4.2. Optical Device Installation

Install the camera and lighting according to the using purpose.
Set the distance between the workpiece and camera, focus & iris of the lens to fit the surrounding

environment.

Fix the camera so as not to create a gap. Check the camera’s focusing ring and aperture ring.
After the Vision installation is complete, verify that images are normally obtained even when the press
or other peripherals operate. If there is noise in the image, check the insulation condition of the

camera and cable etc.

The following picture is the initial screen when executing the “HRVision Press” after installing the
optical device and “HRVision Press” program. In the first execution, since camera type is not
configured, normal image acquisition is not possible.

« HAVision 2D Press V1.0.0 (HI5 Cantrallar)

Input

Out

R$-232C Communication

Status Display Processing Results

@ Manual
@ AutoRun
@ oK
@ NG

HRVision 2D — ‘ ¥ ‘
Vision Guided
Robotic System Live Exit

I&, Camera 1 Camera 3 >
| Moder1 | wome ||| Moder1 [ wome =
‘ Result ‘ - Result ‘ é

= B
x| X E
AR = LX) 1 >
[ Rz | RZ —
X
Camera 2 Camera 4 m
Model 1 NONE Wodel 1 NONE >
‘ Result ‘ Result ‘ <
‘ Score ‘ Score ‘ <
I x =
Ty Y E
[ Rz | RZ c
wn
el
=z}
—
m
wn

Click the “Camera 1” button in the image window. Then, click the “Tools” button in the manipulation
buttons to convert into the setup mode. Enter the passwords to access the setup mode.

4-3
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< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision Press

HRVision 2D

Vision Guided
Robotic System

=] ‘
Live

o | ’

Grab

EJEaEe

Setup Mode

[ olala) &|a) FE

HSpace: (626.0,1450)

v Zoom 10000% Intensty. 0

IModel| Calib | Train | Comm| Detail | Option
Model
Model No. : |Model 1 ;\
Model D : [None =]
Camera No. : | B
File Manager
) ] 2
Load Save Darq Blg:kup
Model List
[ Model [ ModelID [ Calib|Direc|Pattern

RS-232C Communication

Input.

Out

Status Display
@ Manual

@ AutoRun
@ oK

@ ne
(]

Connect

Processing Results

SIIUISNANI AAVIH IVANNAHY

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.
The camera 1's port number is 0.

| Camera Setup

Computer Name:

NI

Settings ] Strobe & Trigger ] Region ] Lookup Table 1 Mise: 1

Frame Grabber:

|AE C-212327EB037

Wideo Format:

ﬂ |Eognex 2511

Camera Port

Sory XC-HR70 10204768 IntDry [rap\d-lesat,ﬂ 1] -

Manual

Flush Fifo Completed: 3

Failed:

m Missed 0

Expozure: ’790%' s Exposure Update |
Brightness: ‘ [l Ijﬁ
Conlrast: [ s — )7
W Tirneout: ’W%‘ ms
Serial Mumber L22232352
Fifo Statistics

[ Show Fifa State
0 Update Interval:

Pending: Ready:

7000 = ms

% | 565.289m: | BE.094ms

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 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D

Vision Guided - o »© @3 v ‘ .
Robotic System Live Grab single Loop Display Exit | Auto Run

Model| Calib | Train | Comm| Detail | Option
[x olala] &la| F Model No. : |Model 1 -
i Model ID  : |None 2]
Camera No. : | ¥

File Manager

@

2/
Load Efu Backup
Model List

| Model | ModelID  [Calib|Direc | Pattern
|

SIAIULSNANI AAVIH IVANNAHY

# Space: (3456, 5296) ~ |Zoom 6250% Interisiy. 46
RS-232C Communication Status Display Processing Results
File Saving...: 2013-10-01 PM 03:44:37

Input @ Manual Dlete

@ AutoRun

@ ok
Out @ ne

@ Connect

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.
Click the “Exit” button in the manipulation buttons to exit the HRVision Press program.

Restart the “HRVision Press” program. The program will be loading the images obtained from the 4
cameras, which were saved in the previous step.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D ’ \ \ v ‘ ‘
Vision Guided 4 % L
Robotic System Live J Exit
I, Camera 1 Camera 3 >
| Modet1 | wone [ moder1 | mnone =
‘ Result [ - I Result [ é
[ Score [ i Score [ z
(il | =
|| >
TR | TR =
==
Camera 2 Camera 4 m
[ Moder1 | wowe [ moder1 [ none >
‘ Result [ - I Result [ <
[ Score [ l Score [ <
x| x| E
Il | =
e | e | &
ot
RS-232C Communication Status Display Processing Results x
=
Input @ Manual m
@ AutoRun
@ ok w
Out @ NG
@ Connect
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HRVision Press

The call “Camera Setup” dialog for Cameras 2-4 is the same with the Camera 1. Set up the
appropriate exposure.

w. Camera#? Setup

|/ %l (%[ €] a2

Settings | Stobe & Trigger | Region | Lookup Table | Misc |

Computer Mame: Frame Grabber:
[ABC-212327EB037 | [coanex 511
Yideo Format Camera Port:
‘SDI’UJ HC-HRA70 10200768 IntDry (1apidueset > |11 |

Exposure: | —m%' ms

Erightress: ’_E —— Ijﬁ

Lontrast: ’—DE.‘..‘.‘.H.

[ Timeout: ’W%‘ s
Serial Mumber. 222232352
Fifin Statistics

I™ Show Fifo State

Flush Fifa Compltet & Update Interval: 1000%‘ ms

Failed: 0

Bieset Stats Missed ] Pending Rieady:

Manual

2 4524Tms | 46.824ms

Camera#3 Setup

7= %] @{a|%] ) € w2

Settings | Siabe & Trigger | Riegion | Lockup Table | Misz |

Computer Marme:

Frame Grabber:

Failed. 1}

Beset Stats Missed: 1] Pending:

Manuaf

|aBC-212327EB037 ~| |Cogrex&511 =l
Wideo Format: Camera Port:
[Sony RC-HF70 1020768 InCirv [rapideset, ¥ [2 -

E s [ s {"E¥posire Undate |

Brightness: ’W.‘..‘.....‘

Conhast: m.‘..‘.....‘

W Timeout: ’w%‘ ms

Serial Mumber: 222332352

Fifo Statistics

[™ Show Fita State

Flush Fifo Completed: 3 Update Irterval 1000 25 ms

Ready:

= | 50.224ms | 51.809ms

Camera#i Setup

7= @la|% ] € )

Settings | Siabe & Trigger | Region | Lockup Table | Misc |

Fifo Statistics

Failed. 1}

Beset Stats Missed: 1] Pending:

Manuaf

Computer Narne: Frame Grabber:
|4BC-212327EB037 ~| |Cogrex&511 ~|
Wideo Format: Camera Port;
[S oy 2C-HR70 10204768 It rapidreset. = | |3 -
Exposure: |—45%| ms Exposure Update I
Brightness: m —
Conhast: m.‘..‘.....‘
W Timeout: ’w%‘ ms
Serial Mumber: 222332352

[™ Show Fita State

Flush Fifo Completed: 3 Update Irterval 1000 25 ms

Ready:

= | 80.234ms | 93.192ms
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4. Work Procedure

Switch to display mode and click the “Live” and “Grab” buttons in the manipulation buttons to confirm
that images from the 4 cameras are normally obtained. Once the images are normally obtained, click
the “Save” button of the “Model” tab to save the current setting.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D ’—|
Vision Guided o o ‘ /‘) ’ v .
Robotic System Live Grab Single Loop Exit __AutoRun |
cemay | Camera 1 Camera 3 >
‘ Model 1 ‘ NONE Model 1 ‘ NONE :
‘ Result ‘ - | Result ‘ é
[ Score [¥ j Score ﬁ z
| =
Y | [ | >
R | [rz ] =
==
_ Cameraz | _cameraé | | | Camera 2 Camera 4 m
‘ Model 1 ‘ NONE | Model 1 ‘ NONE >
‘ Result ‘ | Result ‘ - <
[ Score .[__ Score [—_ <
x ] S E
| |
Ea e | &
4
RS-232C Communication Status Display Processing Results m
File Saving...: 2013-10-01 PM 03:44:37 =
Input @ Manual File Save Complete m
@ AutoRun
= = R wn
Out @ ne
@ Connect
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HRVision Press

4.3. Communication Setup of Robot and Vision

4.3.1. “HRVision Press” Communication Setup

When the robot work program preparation is completed from the robot controller, the communication of
“HRVision Press” must be set.

Click on the Tools button from the operating button and the following login window will appear. When
purchasing “HRVision Press” enter the transmitted password.

When the login is successful, the screen changes to the setup mode as follows.

<« HRVision 2D Press V1.0.0 (HIS Controller)

HAVision 2 i5 Cantrol) [- [5]x]
HRVision 2D - ; _
Vision Guided e & »~ ’@ u .
Robotic System Live Grab Single Loop Tools Exit Auto Run
Camera 1 Camera 3 :
Model 1 HONE Model 1 HOHE
a aal [ [Woder1 | woe [ moae <
— [ Resur |- | Resutt =
[“score | | score >
x| x| o
[y B
[ -
==
Password : | Camera 4 m
Model1 | none >
Result <
e || <
|
= o
RZ
= - B L N c
v
-
RS-232C Communication Status Display Processing Results ’
File Saving...: 2013-10-01 PM 03:44:37 —
Input @ Manual = m
@ Aute Run
@ ok LA
Out @ ne
@ Connect

HRVision 2D

Vision Guided
Robotic System

o

Grab

=]
Live

ol

Single

o [# ] ©

Loop Display Exit

AutoRun |

Model Setup Mode

K oalal ajal FE

HSpace: (7952, 6704]

~ [Zoom 250% | Itenaty 74

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

Model

Model No. : |Model 1
Model ID  : |None &3]
Camera No. : s
File Manager
) ] \
Load Save Data Backup
Model List
[ Model | ModelID | Calib|Direc | Pattern

RS-232C Communication

Input

Status Display

@ Manual
Auto Run
oK

Out

e
e
@ ne
@

Connect

Processing Results
File Savin

...: 2013-10-01 PM 03:44:37

SIAIULSNANI AAVIH IVANNAHY
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4. Work Procedure

Click on the “Comm” from the setup mode. 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 38400 through RS-232.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

e =& 2 s
Robotic System Live Grab Single Loop Display Exit _ AutoRun |
Model | Calib | Train | Comm] Detail | Option >
[x Q,ﬁ‘\jﬂ BJE . mg R Connection Preferences <
—_—— pot [N owaems g c
Maximum Speed Parity :[None -/ z
38400 -|  stopBits :[q - U
= >
[ iharnaty =
OI ‘ I Cancel J Send | —
# Space: (3358, 486.4) = ~ |Zoom 6250% |Intensiy 64 &
RS-232C Communication Status Display Processing Results m
File Saving...: 2013-10-01 PM 03:44:37 =
Input @ Manual File Save Complete m
@ AutoRun
— . ek w
Out @ ne
@ Connect
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4.4. Camera Calibratio

4.4.1. Model Setup

n

Pattern recognition result and calibration data is managed by model.
First, click on the “Model” tab in the setup mode.

ass V1.0.0 (HIS Controller)

HRVision Press

HRVision 2D

Vision Guided
Robotic System

Setup Mode

[k olalal &a|FHE

HSpacer (8624,142)

= o pel & >
Live Grab Single Loop Display Exit AutoRun |
[Model|_Calib | Train | Comm] Detail | Option
Woae
Model No. : |Model 1 -f
Model D : [None =)
Camera No. : |
File Manager
2, B ‘ Q|
Load save Data Backup
Model List
[ Model | Model D | Calib|Direc | Pattern
~ oo ©250% ety 15

RS-232C Communication | Status Display
Input @ Manual
@ AutoRun
@ ok
out @ ne
@ Connect

Processing Results
. 2013-10-01 PM 03:44:37

SAISNANI AAVIH IVANNAHY

Select the “Model No.” from the combo box.

<« HRVision 2D Press V1.0.0 (HI5 Controller)

HRVision 2D

Vision Guided
Robotic System

=
Live

/.)
Single |

-

Grab

AutoRun |

‘ @
Loop Display Exit

Setup Mode

[k olalal &la| FEE

HSpsce (10208, 3168

v Zoom B250% [Irkenshy. -

Model|_Calib | Train | Comm| Detail [ Option

Model
Model No.

Model ID

Camera No. :

File Manager |

=/
Load

Model List
| Model |

Model ID [ Calib | Direc | Pattern

RS-232C Communication Status Display
Input’ @ Manual
@ AutoRun
@ ok
out ‘ @ NG
@ Cconnect

Processing Results

File Slving.,.: 2013-10-01 PM 03:44:37
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4. Work Procedure

Enter the model ID and click on the ‘H button. In this example, | have entered “Blank1”.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D
Vision Guided
Robotic System

Setup Mode

# Space: (8638,667.2)

= o P * v ‘ (>
Live Grab Single Loop Display Exit | Auto Run
Model| Calib | Train | Comm| Detail | Option
Model No. : [Model 1 -
Model ID  : |Blank1 I
Camera No. : | J
File Manager
2 B =]
Load Save Data Backup
Model List
}ﬂde! | ModelID  |Calib|Direc|Pattern

~ [Zoom 6250%  [intenshy. 67

RS-232C Communication

Status Display

Processing Results

Input’

Manual
Auto Run

096860
g

File Saving...: 2013-10-01 PM 03:44:37
te
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HRVision Press

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 Press” uses the calibration board described in 3.6.2 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 Press” including the camera calibration.

Set the calibration board on the conveyor (or pallet) where the workpiece will be put. The conveyor
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.

B 7110.J0B - HIZZ:

Or(F) BEEE) AMHQ) 20 ZSEH

Program File Format Version : 1.6 HechType: 127{HAB20-83) Totalaxis: 6 AuxAxis: @ -

51 HOVE P,S=608%,A=1,T=12 (238.194,719.868,379._026,-179.875,0.094 -95_845,5H0080)

52 MOVE P,S=68%,n=1,T=12 (380.611,715.654,379.500,-179.865,0.108,-95.056,&H00080)

%3 HMOVE P,53=60%,A=1,T=12 (234.807,869.946,378.074,-179.856,0.186,-95.862,&H0080)
END

/ "HYUNDAI 4-12
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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 2D Press V1.0.0 (Hi5 Controller)

bl | » v o
Robotic System Live Grab single Loop Display Exit Auto Run
= Model | iCalib | Train | Comm] Detail | Option
e o =
* € 4 | Model 1 Uncalibrated =)
Calib Points
??  |mage Coord World Coord
o1 [Pixel] [mm]

[P1 [ 320[ 200 [ o] o
WWW Wﬁ

[P3 [ 220 20 [0 100
[Test [ 668.8, 667.2 | o, 0

’ ng Coordinate : | XY-Coord(RZ-)
Direction : \AType(O Deg) ~

@J r AlCalb  [Model 1 Load -]

SIIULISNANI AAV3H IVANNAHY

- - z
g g = -]
Setup | T Input Calibration
# Space: (66386672 ~ [Zoom E250% | Intensiy 67
RS-232C Communication Status Display Processing Results
{ File Saving...: 2013-10-01 PM03:44:37
Input @ Manual File Save Complete
| @ AutoRun
@ ok
Out @ ne
@ Connect

Enter the camera direction for the robot coordinate. Refer to 3.6.2 “Calib” for details.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D -

Vision Guided
Robotic System Live

Model | Calib | Train | Comm| Detail | Option
Calibration Mode Camera 1 Status

]

Grab

P

single

Loop

& v e

Display Exit Auto Run

v olalal &|e [FEE Model 1 Uncalibrated Ek
F-
= Calib Points
P2 Image Coord World Coord
o0z [Pixel] [mm]

[P 320, 240 0, []
lﬁ| 320 [ 140 m| 0
[P3 [ 220 2a0 [ o[ 100

[Test [ 0888, 694.4 | 0. 0
g, Coordinate [x¥-Coord(Rz-) -|
* Direction : [ERFTIICH Deg i

2 aicaib Model 1 Load -

SIIULISNANI AAVIH IVANNAHY

s e
o Setup Inpul Calibration
W Space (383 B B34.4) * |Zoom 6250% Inlersiy: 62
RS-232C Communication Status Display Processing Results
File Saving...: 2013 10-01 PM 03:44:37

Input @ Manual

@ Auto Run

@ oK
out @ NG

@ Connect
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HRVision Press

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.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D N\ - @ v ()
Vision Guided . o
Robotic Syste| Search Windows Display Exit Auto Run
e and Coordinate L | Model | Calib |_Train_| Comm]| Detail | Option
)| [ staws

v olalal &lal [FE Model 1 Uncalibrated =
— B .
Calib Points
P2 Image Coord World Coord
P B2 [Pixel] [mm]

[P 320, 240 0, []
lﬁ| 320 [ 140 m| 0
[P3 [ 220 240 [ o[ 100
[Test [ 502.4 7664 [ of 0

,&ib Coordinate : |XY-Coord(RZ-) -
" Direction : [B-Type(90 Deg)~
L‘* I~ All Calib

SIIULISNANI AAV3H IVANNAHY

Model 1 Load =
o =
. | Input
#5pace: (5024, 765,41 * |Zoom B250%  Interuty 57
RS-232C Communication Status Display Processing Results
File Saving...: 2013-10-01 PM 03:44:37
Input @ Manual - lete
@ AutoRun
@ ok
out @ ne
@ Connect
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< HRVision 2D Press VI1.0.0 (Hi5 Cantraller)

4. Work Procedure

Moy aney 20 [ - | XX o
Robotic System Live Grab Display Exit Auto Run
] [Model | calib | _Train | Comm| Detail | Option
Camera1 | | |

rlolala ala [FhE

and Coordinate Axes

Placement of Search Windows

Uncalibrated =)
Lock

HSpace: (E736,56.0)

= [Zoom G260 Intenshy 48

s
e Coord World Coord
Jp—rs [Pixel] [mm]
[P [ 20 240 | o 0
[Pz [ s20] 140 100, 0
lﬁ| 220 240 | o 100
[Test [ 6736, 56 | 0 0
,j Coordinate :  |XY-Coord(RZ-) ~|
yK Directien :  |B-Type(90 Deg)-!
h——x T AlCalib  [Model T Load -
i
Search Input

Processing Results

RS-232C Communication Status Display
Input @ Manual
@ AutoRun
@ oK
out @ ne
@ Cconnect

File Saving...: 2013-10-01 PM 03:44.37
plete

Com|
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Click on the @J(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

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

calibration points.

< HAVision 2D Press V1.0.0 (HI5 Cantrallar)

HRVision 2D e
Vision Guided — o /
Robotic System Live Grab

Display Exit Auto Run

I Model | Calib | Train | Comm| Detail | Option >
Calibration Mode Camera 1 Status :
[x olalal &= [#Hm Model 1 Uncalibrated Ek <
Calib Points c
'1’ Image Coord World Coord z
PPz [Pixel] [mm] U
[P1 [ s20] 240 0 0 >
W| 320 140 | 100 0 —
[P3 [ 220 240 | o[ 100 -
m
[Test [ 6471, 529.4 | 0, 0 >
§, Coordnate: [XY-Coore(RZ,) - <
" Direction :  [5-Type(e0 Deg)-| <
2 aicaib Model 1 Load - E
i+
L] ‘ ‘ »)
Search Input
W Space (BA71,5294) * |Zoom 1000.00% Infershy 187 c
4
RS-232C Communication Status Display Processing Results =
File Saving...: 2013-10-01 PM 03:44:37 —
Input @ Manual File Save Complete m
@ AutoRun
@ ok wn
out @ ne
@ Connect
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HRVision Press

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

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D
Vision Guided by ﬁ /J éﬁ m .
Robotic System Live Grab Single Loop Display Exit AutoRun |

Model | Calib | Train | Comm| Detail | Option

Calibration Mode Lﬂ, Status
Model 1 Uncalibrated [n—d‘(

rloiafa alaFE

Calib Points

fi “Image Coord [ World Coord
: Pixel [mm]

[P1 [470.8848 [525.9839 | o[ 0

[P2 [650.2803 ,[524.0850 ||

P3 [468.5815 [345.8852 || o[ 100

[Test [ 676.8,[ 7488 | 0. 0

rg Coordinate :  [XY-Coord(RZ-) -|
x

Direction : |B-Type(90 Deg)~
Lox I~ All Calib

|Model 1 Load -/

g _I‘ﬂp_ujt _Calibration

# Space: (E75.8,748.8) ~ |Zoom 6250% [lntensiy 63

SIIULISNANI AAVIH IVANNAHY

RS-232C Communication | Status Display Processing Resuits
Input @ Manual
@ AutoRun
— — — @ ok
Out @ G
@ Connect
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4.4.2.4.2. Elliptical Fitting Method

4. Work Procedure

If you click the QJ button in the "Calib" tab, the "Find Circle Tool" dialog will be created as follows:

« HAVision 2D Press V1.0.0 (HI5 Cantrallar)

HRVision 2D
Vision Guided — ﬁ /_) {ﬁ a
Robotic System Live Grab Single Loop Display Exit

Auto Run

Calibration Mode
[k olalal &la [#

1 Space: (3338634 4]

= |Zoom 6250%

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

Inlersty 62

Status

[ "Model 1 yncalibrated =

Calib Points

3 Image Coord World Coord
N R
I 320, 240 0, 0
[P2 [ a20] 140 [ 100 0
[P3 220, 240 0, 100
[Test [ o888 6944 [ 0 0

XY-Coord(RZ-) -

Direction : |[ERFISCONSEY j
(© o Cosr—1
x Al Calib Model 1 Load -

R = -
L] L] (o]
Setup Input Calibration

g Coordinate :
x .

Input]

R$-232C Communication

ow [

Status Display

©99e0

Processing Results

Manual

Connect

File Saving...: 2013-10-01 PM 03:44:37
File Save Complete

SIIULISNANI AAVIH IVANNAHY

« Find Circle Tool

2/ |m%| @la)%/ @ w2
Setings | Caper Setings| Cafpm Scorrg| Graphics | Resube| Pont Resuits |

Calper Expected Cicudar Auc
Nurmber of Calpers: T 52 Six'ﬁiﬁix’p“
SeachLengh 32| Cmer
Centee Y.
Picjection Lengh [ 0% Redus I
. oSt [
Seach Dasctin Iomad i
 Duwerd
Fiter
™ Radius Constiaint T
Nurmbes tolgocee I 52
I Decrement Number to Ignove
Calib Point
] (] &=
Grab Caliper Enter
[p3
‘I‘ 2
Image X Image Y
CP1 [ 00 [o0
c P2 00 [ oo
P 0.0 0.0

=G
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HRVision Press

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

« Find Circle Tool

[BEES
VAR ]
Seting | CoonSenings| s Scen) s | Rt Port Rt |

[Canert inguaimage
Calper

Expected Cicudar Arc
., | SekctedSpace Name
- = Use Input Image Spacy

s[4l

Nuribe of Calpers

SexchLengh =f Conterk
Certes Y-

Picjection Length [T 2912388 Redus I
- ogeStat [ 0237

! . -

eerch Diection Iomaid o
Duwerd

Fiter
™ Radhus Constraint [ s
Nunbes to Ignere: [ 92

I Decrement Number 1o Ignose

Calib Point +
@ | | @ ‘

Grab Caliper

Enter
[p3
=
Image X Image Y
P1 0.0 [0
P2 [T o0 [o0
P3 [ 00 0.0

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

« Find Circle Tool

[SEIES
VAR T -
Settings | Cafper Sotings | Caipes Scorng| Graphics | Resubs| Pont Resuts | Cuneet Irgraimage. =l
Caiper Expected Ccudar Arc o
N Selacted Space N
Nuniber of Calpers: B2 | P W‘:‘f:g:fwe =
SearchLength = = Center X
Center Y.
Picjection Length [T 2912388 Redus I
Search D [ -
each Diectin ward L
Angle Spart
® Ouwad Fitlnimage |
Fiter
I~ Radius Constraint [ w3

Nurnber tolgnere I 32
™ Decrement Nuber o gnos

calib Point +

Grab | Caliper | Enter
[pa
bres
" M " X
| * Pl [470939 [s26.185 I
cP2 [0 [~ 00
P3 [ 00 0.0
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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.

« Find Circle Tool

[BEI
/e %) @le|%| ) m e
Seting | Colper Setinge| Calper Sccing] Gusghs | Resut] P e
Caliper

[Corpuimass = I
Expocted Cicula Avc

Number of Calpers: T

SeachLengh [
Projecton Lengh [

Soach Direction:

Ftter

I Rachus Conshart B 002

Nubes o Igroce:

™ Decsament Number to lgnore

Calib Point
(] (. ]
Grab Caliper Enter
e
e
Image X Image Y
“P1 [ 470939 [“s26.155
P2 [0 [o0
CP3 [TTo0 [o0

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.

= Find Circle Tool
LAVAEN- ThTE = SR )
Settings | Caiper Setings| Caipes Scorng| Graphics | Resubs| Pont Resuts |
Calper

Expected Cicudar Auc
|| Sekected Space Hame

Nurrber of Calpers: [

= Use Irput
Search Lengtht - Cerler X
CenterY.
Picjection Lengh [ Radus
Seach Dasctin
Fiter
T~ Radius Constraint [ 7005
Nunbes 1o gcee [ 02
™ Dectemert Nurber o onore
Calib Point
] (] T
Grab Caliper Enter
[pa
|
i P
Image X Image Y
Py 470839 [526.185
I = P2 I 0.0 [o0
P 0.0 [ o0
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HRVision Press

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.Inputlmage”. Check whether the outer points of the P2 circle, which are used for elliptical
fitting, are correctly detected.

« Find Circle Tool

27 |m %] la%[ @ el
Setogs | CotorSetings| Colom Scomnp| Gaghos | Ress| Port Resits |

Caiper Expected Cicutar Aoc

Selocted Space N
Nunbe of Calpers: [ 2 | Froe hlfﬁ.,i"f;.,,(
Search Langth [

Prcioction Length
Search Drection:
Fier
I Radhus Constraint
Nurmber o gncre:
I™ Decrement Number to Ignare
Calib Point
o il ]
Grab Caliper Enter
T
|
lpip2
Image X Image Y
CP1 [Ta7083 [ 626155

“ P2 [ 650.585 524.493

L T | 00

<

>

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.

~ Find Circle Tool

» /=% @)% | g

Setings | Catom Seige| Caoe: Scoia| Graghcs | Resut| Port Rosats |

Caloee

Numbes of Calpwss
SeachLengh
Procten Lergth

Sesch Drectirt

Fitr
Fadus Constiard
Nuste fo lgnoe
T~ Decrement Nunbes lo lgnoe

Calib Point
oy rr =
Grab Caliper Enter
3
»i ez
Image X Image Y
P1 470839 [s26.188
P2 650.585 [ s24.403
“ P3 0.0 00

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.

%24 &5 bl ?

SechLengh

Calper Scorr| Graphics | Resube| Port Resub: |

Pripcion Lorgh 75792 Radur

Search Dection

™ Decsement Humbws 1 lrcre

Calib Point

o

Grab

H’

__ Caliper

¢4

P P2
Image X

CP1 [Tar083

i 650.585

Image Y
526185

524,493

468.452

I “P3

346.247 I
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After completing elliptical fitting for P1,
"Image Coord" item of the "Calib" tab.

HRVision Press

P2, and P3, click the "Enter" button, and input data in the

b

- (30X

LIVAER 2 e = P ]

Setteg: | Caiper Satings| Caiper Scoring| Graptice | Rewits| Pork Resus |

S |

Lo irpulimage

Ceips Expected CreularArc
T Selectad Space Neme: —
Hunber of Colpers [ [~ Use lous Imagn Space =l
Search Length I [ 4o
[
Prepecion Lergtn r ]
) Argesiat [
Search Diaction " pr o [
© Oumad FiInlmage
Fiter
I Radus Constraint 1003
Nubes tolgnare 2
™ Decrement Nurber 1o lgnore
Calib Point
Do you want o change cabration data ?
- - - ouisw |
Grab Caliper Enter —
P2
B
Image X Image Y
" P 470.939 [s26.185
~ P2 650.585 524.493
“P3 468.452 346.247

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D

Vision Guided

Robotic System

Grab

= |

LT ]
Display |

Exit

Model | Calib | Train | Comm]| Detail | Option >
Calibration Mode Camera 1 Statiie :
Model 1 i
[ Uncalibrated e <
Calib Points c
5'r Image Coord | World Coord z
ln a2 Pixel [mm] U
[P1 [ 470939 [ 526.155 o 0 >
[P2 [ 650585 [ 624.493 100 | ] =
[P3 [ a68.452 [ 346247 o 100 b o
[Test [1004.8,[ 430.4 | 0 0 >
‘ Coordinate :  |XY-Coord(RZ-) - <
r Direction : [B-Type(90 Deg)~ <
12 rAicaib  [Vodel TLoad 1 E
B g B ‘ rr o
Setup Input Calibration | c
# Space: (1004.8. 4304} ~ Zoom 6250% | Internidy. 42 m
RS-232C Communication Status Display Processing Results =
‘” —
Input @ Manual m
‘ @ AutoRun
- @ ok w
Out @ NG
@ Connect
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4.4.2.5. Robot Coordinate Setup

4. Work Procedure

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).

B 7110.J0B - N2
IHHF)

HEE) MO 2I EEEH

Program File Format Uersion : 1.6 HechType: 127({HAB28-83) TotalAxis: 6 AuxAxis: @ ~

$1 MOVE P,S=68%,A=1,T=12 {238.194,719.868,379.826,-179.875,0.094,-95 046 ,%H0088)

$2  MOVE P,$=60%,A=1,T=12 (380.011,715_654,379_500,-179_.865,0.108,-95_056,&HA000)

$3  MOVE P,$=60%,A=1,T=12 (234.007,869_946,378_074,-179_856,0.106,-95_062,&H0000) B
END

< HRVision 2D Press V1.0.0 (Hi5 Controller)

rlojale alal G

—

# Space: (8728, 7456]

HRVision 2D
Vision Guided o e ” {éé U e
Robotic System Live Grab Single Loop Display Exit _ AutoRun |
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Status
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Model 1 Uncalibrated Lnf_;
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3 -
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I~ All Calib
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[XY-Coord(RZ") |
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s
Setup

=

o
Calibration

:

Input

~ |Zoom 6250%  lntensiy: 50

RS-232C Communication

Status Display Processing Results

Input’

File Saving...: 2013-10-01 PM 03:
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Maral File Save Com)

Auto Run
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Connect

44:37
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4.4.3. Camera Calibration Execution

HRVision Press

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.

E—.

on 2D Press V1.0.0 (Hi

5 Contralle

a

HRVision 2D

HSpace. [5728. 7455

A he RS emor e or s cal

) -
Vision Guided o o s ‘? u .
Robotic System Live Grab Single Loop Display Exit Auto Run
- - Medel | Calib | Train | Comm| Detail | Option
Calibration Mode Camera 1 Sami
v lofafa &la) FRE Model 1 Uncalibrated L;;
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"i‘ Image Coord World Coord
P10z [Pixel] [mm]
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P2 [650.2803 [524.0850 | 380.011,[ 715654
P3 [468.6816 [345.8862 | 234.007 [ 869.946

0, [}
XY-Coord(RZ-) -

v [Zoom G250%  |Intena 58

Pn - |B-Type(90 Deg)~
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% All Calib Model 1 Load -
HRS =
i )
St
Setup g M

-

RS-232C Communication

Status Display

Processing Results

@ Manual
@ Auto Run

out

@ ok
@ nG
@ Connect

File Saving..
File Save Comple

.: 201,

3-10-01 PM 03:44:37
te
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If RMS error is smaller than the "RMS Error Limit" of the "Detail" tab under 3.6.5, 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 3.6.5, a warning dialog will
appear and direct the user to perform camera calibration again. Typically, the "RMS Error Limit" is set

at 1.

<« HRVision 2D Press V1.0.0 (HIS Controller)

HRVision 2D

x |ojafa &)
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"' Image Coord World Coord

) [Pixel] [mm]

[P1 [470.8848 [626.9839 | 230.194 [ 719.868
[P2 [660.2803 [524.0850 [ 380.011,[ 716,654

[P3 [4685815 [345.8852 | 234.007 | 869.945

[Test [ 1016, 376 [690.11,827.32
[ f Coordinate : (XV-COOFG(RZ) hd
X Direction : [5-7ype(o0 “‘“
7 |
@
x ﬁ

[

Ol

RS-232C Commul

Input

nication

Status Display

File Savins

@ Manual
Auto Run

out ‘

oK
NG
Connect

e
e
°®
L]

Processing Results

...: 2013-10-01 PM 03:44:37
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4. Work Procedure

4.5. Blank Grip Location Teach

Place the workpiece on the conveyor (or palette), calibrate the Hyundai robot, and enter in the robot
work program the position to grip the blank.

Blank model

B 7110.J0B - HI=E
MR BEE) MM 200 ES2H

Program File Format VUersion : 1.6 HMechType: 127(HAB26-83) TotalAxis: 6 AuxAxis: @
$1  HOUE P,5-68%,A=1,T=12 (303.096,792.913,464.899, 179.647,0.113,-95.075,&10008)

$2  MOVE P,S=60%,A=1,T-12 (383.095,792.804,378.828,-179.848,0.111,-95.075 ,&H0000)
END
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HRVision Press

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 blank should

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

HRVision 2D - ’ @ v 57 ‘
Vision Guided |
Robotic System _ Live | J Display Exit t
= Model | Calib | Train | Comm| Detail | Option
Ik olalal Model :| Model1 ( Blank1 )
— Train Parameter Control
AcceptThres [ [ | 0.45 0/0
Angle CrL s a8l
Scale Low f 0.9 ‘
Scale Hi \7 1.1 Add/Mod. |

Brightness ] oS ‘
Image Contrast [ [~ | 05 | =220 |

Exposure for Train | 20.0 Set

g

ol |

Pattern Origin

SIAIULSNANI AAVIH IVANNAHY

X(mm)  Y(mm) 'ﬂ't X
2
0 [y elete
Test
Pattern
N Scale X :| ScaleY :| Scam:J
#Space: (1008.0,5008) * [Zoom 8250% lintensty 63 Xoff{mm): Yoff(mm): Z(Deg)i
RS$-232C Communication Status Display Processing Results
Input @ Manual
@ AutoRun
@ ok
Out @ NG
@ Connect
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4.6.2. Pattern Origin Setting

4. Work Procedure

This sets the origin of the pattern to register. Enter the “Pattern Origin” for the 4.5 “Blank Grip Location
Teach” and click the “Enter” button. If the camera has been calibrated, the camera coordinate system
is identical to the robot coordinate system. Therefore, the robot coordinate system data entered can be

used in the image coordinate system.

B 7110.J0B - HI=Z
OFUE) MEE) A0 220 ES2H)

Program File Format Uersion :

31 MOVE P,S=66%,A=1,T=12

52 MOUE P,S=68%,A=1,T=12
END

1.6

MechType: 127 (HAB208-83)
(303.096,792.913,464.899,-179 847,0.113,-95.075,&H0000)
(302.0995,792_894,378.828,-179.848,0.111,-95.0875,&H0000)

TotalAxis: 6 AuxAxis: @

HRVision 2D ’—|
Vision Guided 'Elﬂ ‘ o TS ‘ A ‘ @
Robotic System Live Grab Display

Exit

‘ ‘

IO 3@@_}‘

——

# Space [B06.4,8.0)

; ; J{V \Lt Da vau veant 1g set

v [Zoom 6250% | Intersiy: 124

Test

Pattern :

Scale X : Scale Y : Score:
Xeff(mm): Yoffimm): Z{Deg)]

RS-232C Communication

Input

Out

Status Display

Model Train | Comm| Detail | Option ’
>
Model :[ Model1 (| Blankl ) <
Train Parameter Control c

Accept Thres ) ) ,ﬁ [ 0/0
Angle * B 45 z
Scale Low I—I 0.9 a U
Scale Hi [ 14 AddMoa. 2
Brightness |_J_ 0.5 ) :

oo [— ch
Pattern Origin Data (S—at '—7 ‘‘‘‘‘‘ 0.5 m
refor Train [=20,0 " set % >
2 Tool <

W= ougw rn Origin =

m)  Y(mm) /4, _<
I 303.005| 792.894 | fingr -
4
=)
el
m
wn

Processing Resuilts

Connect
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HRVision Press

4.6.3. 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.

E,.., 2D Press VI.0.0

fo)x

HRVision 2D P - - -
Vision Guided 'E" ‘ [ P ‘ b ‘ A ] 5 ‘
Robotic System Live Grab Display Exit

Test
Pattern :[

Scale X : Scale Y : Score:[
Xofi(mm): Yoff{mm): ZDeg){

~ [Zoom B2S0% Iniersiy B8 J

Status Display

#Space: 10128, 5088

RS-232C Communication Processing Resuits

Model | Calib | Train | Comm] Detail | Option >
>
- M |1 lank1
% elala) «|a[FE Model :[ Mode ( Bln ) <
F—— - Train Parameter Control c

Accept Thres 0.45 [ 0/0
Angle I — 45 z
Scale Low 1| — I 0.9 U
Scale Hi ) — -Adﬂ..‘Mnd, 2
Brightness _J_ 0.5 :
Pattern Training X N lim m
Paftern Modifcation or Creation? W Set % >
=1 =S
Cancel | h
(mm) /F&"\ L
| 303.005 792884 gtz —
4
=
m
wn

Input’ @ Manual
@ AutoRun
@ oK
Out @ nNe
@ Connect

< HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D ’—| ‘ -
Vision Guided - ‘ 2] / ’ @ ¥ / ‘
Robotic System Live Grab Display Exit

Model | Calib | Train | Comm| Detail | Option

Camera 1

Model

Model :| Model1 ( Blank1 )
Train Parameter Control
AcceptThres [ | ’W 0/0
Angle rf [ | |
Scale Low ] 0.9 a
Scale Hi \7 11 Training
Brightness

Exposure for Train | 20.0 Set : ‘

Image Contrast

Pattern Origin

X(mm)  Y(mm) ﬁ’\ |
303.005| 792894 et |
Test
Pattern :|
Scale X :| ScaleY :| Score: |
#Space: (9040,112) ~ |Zoom 6250% | Intersiy. 120 Xoff{mm): Yoff(mm):| Z(Deg){

RS$-232C Communication Status Display
Input @ Manual
@ AutoRun
@ ok
Out @ NG
@ Connect

Processing Results
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4. Work Procedure

The coordinate axis is arranged at the origin of the pattern, which is set in 4.6.2, and should not be
modified by the user using the mouse. In order to modify the coordinate axis position, the 4.6.2
“Pattern Origin” setting process must be conducted.

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 3.6.3 “Train” tab for parameter setup.

E.-‘-.nm. (HI5 Controlle g
HRVision 2D ) p .
Vision Guided [ ¥ -~ ‘ué? ¥ .
Robotic System Live Grab Single Loop Display Exit Auto Run
= Medel | Calib | Train | Comm| Detail [ Option
Camera 1 e
:| Model1 Blank1
[k olalal &la) FE Model :| ( )
¥ e Train Parameter
AcceptThres [ 0.45
Angle J
Scale Low - I
Scale Hi 14
Brightness | ——

Pattern Registration (5] [NNNNRN L CRTE

Y

P
Trained! 1
pttern Origin

X{mm) Yimm) /;"’t x
[ 303.005| 792894 sl Delete
Test
Pattern :

Scale X ’7 Scale Y : Score: |

S3AIHLISNANI AAV3H IVANNAHY

B Space: [B432. 737 6] ~ [Zoom 6250% |interuity 80 Xoff{mm): Yoffimm): Z(D.g)1
RS-232C Communication Status Display Processing Results
[
Input: @ Manual
‘ @ AutoRun
- - — @ ok
out @ NG
@ Connect
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HRVision Press

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
3.6.3. “Train” tab for detail setup method.

< HRVision 2D Press V1.0.0 (Hi5 Controller)

Moo 20| = @ | | P @ | v e
Robotic System Live Grab Single Loop Display Exit Auto Run
= Model | Calib | Train [ Comm| Detail | Option
Camera 1 yone 1cato | Tran [ Comnl Dot [ Geten
— ;| Model 1 Blank1
[ olalal ala|FH ez ( )
= . Train Parameter Control
AcceptThres [ [ [ 0.45 1/1
Angle s g
Scale Low T 0.9

Scale Hi r A
Brightness. l_ !_m 0 ]
Image Contrast li !i

Exposure for Train ,T Set
Pattern Origin

X(mm)  Y(mm) /"k X
303.095| 792.804 ‘E,;“(;r Delete

Test

‘ Pattern :

Mod

Scale X ]_m ScaleY :[~ 10 Score:[ 1000
Xofffmm): | 0.0 Yofffmm):[ 0.0 Z(Deg){ 0.0

HSpace: (10096, 5632) = |Zoom: B250%  Inverhy: 70

RS-232C Communication Processing Results

Status Display
| Success : 2013-10-01 PM 04:19:47

Input’

Out

| @ Manual
@ AutoRun
@ ok
@ NG

@ Comect

HEAVY INDUSTRIES CO.,LTD.
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4. Work Procedure

4.6.5. Data File Saving

Click the "Save" button of the "Model" tab, save the registered pattern and configuration data into file.

« HRVision 20 Press V1.0,0 (HI5 Controller)
HRVision 2D y
Vision Guided o~ o »P {g ¥ >
Robotic System Live Grab Single Loop | Display Exit AutoRun |
Model| Calib | Train | Comm| Detail | Option
Camera 1 e
| | 3 be -

[} olalal alal FE Model No. : |Model 1 -

S —_ " - -

Model ID  : |Blank1 =)

Camera No. : J o

File Manager
Save Data Buckupl

 ModelID [ Calib|Direc]|

Blank1 XY1 B

Model 111

1 Space: (10096, 5632) Intensiy. 70

RS-232C Communication Status Display Processing Results
Success : 2013-10-01 PM 04:19:47

Input‘[ @ Manual

@ ok
out @ e
@ Connect
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HRVision Press

4.6.6. 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.

E

HRVision 2D

1
Vision Guided — ¥ /') v .
Robotic System Live Grab Single Loop Display Exit Auto Run
Model| Calib | Train | Comm]| Detail | Option
Model Setup Mode Camera 1 J e

x olalal &|a| [FE ModelNo. : |Model 1 -

— Model ID  : [Blank1 )|

Camera No. : - é[

File Manager
Data Backup
ure you want 1o exit the setup made?

[Save and Exit = e
|_Setup Mode Exit Setup Mode Cancel ‘ Calib | Direc | Pattern

XY1 B W:1P:1

HSpace: [1006.4,6928) > Zoom B250% Inensky. 57

S3IULSNANI AAV3H IVANNAHY

RS-232C Communication Status Display Processing Results
Success : 2013-10-01 PM 04:19:47
Input @ Manual File Saving...: 2013-10-01 PM 04:21:34
@ AutoRun File Save Complete
@ ok
Out @ e
@ Connect

The buttons on the dialog box have the following functions:

B Save and Exit Setup Mode:
This re-executes file saving, and changes the system to the display mode.

B Exit Setup Mode:
This changes the system to the display mode without re-executing file saving.

B Cancel: This cancels change to the display mode.
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4. Work Procedure

4.6.7. Recognition performance test

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

4.6.7.1. Single (Inspection) Execution

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

< HRVision 2D Press V1.0.0 (Hi5 Controller)

R | [ a|s|v| @
Robotic System Live Grab Loop | Exit __AutoRun |
Lo ] e Camera 1 Camera 3 >
[Moder1 [ ikt [ todel1 | tone E
[ron B e B | =
[score [ 1000 [ score 1000 >
[ oot || [ | 0.0 o
[Ty [ om vy [ 005 >
[ re [ 00 Rz | 00 ==
[comenaz | [(comerad | Camera 2 Camera 4 m
[‘Wodet1 [ one Model1 | tone >
scoe | 1000 | score 98.98
I oo [ 0.05 E
2 [T [ oo Y -0.05 o
LR [ oo [ R 0.0 c
RS-232C Communication Status Display Processing Results ’
Success : 2013-10-01 PM 04:26:16 il =
Input! @ tanuai Success : 20131001 PM 04:26:59 m
@ AutoRun |Single Test: 20131001 PM 04:27:05
@ ok m
out @ N6 < i Z
@ comnect Camd : Success, 20131001 P 04:27:06

4.6.7.2. 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.

<« HRVision 2D Press V1.0.0 (Hi5 Controller)

HRVision 2D a |
Vision Guided ¢ A
Robotic System L-Stop |
[T | Eemes J) [ camorat Camerad '
Model1 | Blankt Model 1 None E
[Resun SR | resor  [NNGKIN I
Score | 100.0 Score 100.0 z
x | w01 x 0.0 U
I | 0 ¥ -0.06 >
[Tre | 0.0 RZ 0.0 -
[camersz ] [camerst | Camera 2 Camera 4 m
[ Wodet1 [ ane Model1 | tHone >
[“Resurt [ Resur
- - | e
[ =< | Score | 1000 | score 99.07
< | [ oo [k 0.06 —
- z
9 ¥ [ 0.0 % 0.0 U
IS oo RZ 0.01 c
RS-232C Communication Status Display Processing Results =
[ [Cam2 - Success, 2013-10-01 PM 04:27:41 B —
Input| @ Manual |Cam3 : Success, 2013.10-01 PM 04:27:41 m
| @ AutoRun |Camd : Success, 2013.10-01 PM 04:27:42
ok Cam1 : Success, 2013-10-01 PM 04:27:42 w
@ |
® s |Cam2 : Success, 2013-10-01 PM 04:27:42
Out |Cam3 : Success, 2013.10.01 PM 04:27:42
@ connect Camd : Success, 2013-10-01 PM 04:27:42 v
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HRVision Press

4.6.8. 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.

The following shows the “Masking Editor” screen, which is seen by clicking the “masking” icon (if_l) in
the “Edit PatMax Setting” dialog box created by clicking the “Tool” button in the “Train” tab.

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.

< >
# Space (5290, 4470) o 100005 Iy
o | Cancel Aecly
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4. Work Procedure

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 |

< a2

ch Regkon | Geaptice | R |

Rouiswibqutinage v e e e e e e S S A e et

MMMMM

Untrained

T Paams | Tian Rogon O | FrtParam

Check for Masked
Pattern Registration
VAR 55, - _

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

setting data.
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HRVision Press

4.7. Robot Work Program Preparation

4.7.1. Communication protocol

“HRVision Press” 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 2 types of commands that the
robot requests to “HRVision Press”. The following table is a summarized table of the “HRVision Press”
correspondence for the 2 types of commands of Hyundai Robot.

Command | Number Function HRVision Press correspondence

Transmits the model number |Conducts pattern recognitions with respect to
TRACK 01~99 and the pattern recognition |models received and transmits the number of
commands. blanks detected to Hyundai Robot.

Edits the location offset for the corresponding
camera in proper format by “SHIFT X, Y, Z,
RX, RY, RZ” and transmits it to Hyundai
Robot. If the location offset is not measured,

the RX value is set as 1.

Transmits the camera No. to

CAMSFT 01~04 the request SHIFT data.

The following figure depicts the communication sequence between Hyundai Robot and “HRVision
Press”.

Robot HRVision

Transmits the model information,
Starts the pattern recognition

TRACK ** \
/ 0~99
=

ransmits the number of
successful pattern recognition

Requests for the camera number
to request for the SHIFT value

CAMSFT ** n_the recognition result is
bigger than
SHIFT X,
/ Y,,,dz
Transmits the SHIFT data
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4. Work Procedure

4.7.2. Robot Work Program

The following code is an example of a robot work program which performs RS232 communication. Add
the following code to the communication part with “HRVision Press”.

S1

S2
S3

'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
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
PRINT #2,"TRACK 01 ‘Model 1 recognition command
V5%=0
INPUT #2,V5%,5,*ERROR ‘Receives the number of errors detected
IF V5%>0 THEN
GOTO *OK
ELSE
GOTO *NG
ENDIF
*OK
CLR_RBUF #2
R1.CFG.REQ=2
PRINT #2,"CAMSFT 01“ " ‘Requests the Shift Data of Camera 1
WAIT R1.CFG.ASSIGN  ‘Shift Data Receive
IF R1.RX=1 THEN ‘If RX=1, Camera 1 recognition failure
PRINT #0,"CAM1 ERROR"
ELSE

‘Work to be performed
MOVE P,P1+R1,5=80%,A=0,
MOVE L,P2+R1,5=80%,A=0,
END
*NG
PRINT #0,"Vision NG*
END
*ERROR
PRINT #0,"Comm. NG*
END

T=1
T=1
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HRVision Press

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 Press”.

S1

S2
S3

'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

'ENET Comm. Setup

"Vision PC

ENET1.IP="10.8.1.179"

ENET1.RPORT=2000

ENET1.LPORT=5000

ENET1.0OPEN 1

_TEINPUT=13 ‘Carriage Return

_TEINPUT=10 ‘Line Feed

'‘Buffer Clear

CLR_RBUF ENET1 ‘ENET Buffer Clear

Vig=""

V2$=""

MOVE P,S=100%,A=0,T=1 ‘Robot standby position

PRINT ENET1,"TRACK 01" ‘Model 1 recognition command

V5%=0

INPUT ENET1,V5%,5,*ERROR ‘Receives the number of errors detected

IF V5%>0 THEN
GOTO *OK
ELSE

GOTO *NG
ENDIF

*OK
R1.CFG=17

PRINT ENET1,"CAMSFT 01" ‘Request for the Shift Data of Camera 1

INPUT ENET1,R1,3,*ERROR ‘Shift Data Receive
R1.CFG=32

IF R1.RX=1 THEN ‘IF RX=1, Camera 1 recognition failure

PRINT #0,"CAM1 ERROR"
ENDIF
‘Work to be performed
MOVE P,P1+R1,5=80%,A=0,T=1
MOVE L,P2+R1,5=80%,A=0,T=1
END
*NG
PRINT #0,"Vision NG*
END
*ERROR
PRINT #0,"Comm. NG*
END
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4. Work Procedure

4.8. Auto Run

When all the setup is completed, “HRVision Press” 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 Press” can only be operated
through the communication with the Hyundai Robot.

' HRVision 2D Press ¥1.0.0 (Hi5 Contraller)

HRVision 2D <7 e s e .
Vision Guided /s /x 4 /‘
Robotic System Auto Stop
Camera 1 Camera 3 >
_cameras_| Camera 1 Camera 3
| Modet1 | Blankt | Model1 | none <=
| score | 1000 [ score [ 1000 >
x| 001 [ x| 0.0 U
[ v [ w001 |[ v [ 005 >
\ RZ \ 0.0 | RZ | 0.0 —
_ Camera2 | _ cameras | Camera 2 Camera 4 m
| Model1 | Mome | Moget1 | tone >
[ e [OOR [ e RN | S
‘ Score | 100.0 ‘ | Score I 99.26 <
L]
[ x 7] 0.0 [ x [ o002 z
|
|

| C | 0.0 ([ Tyt . 005 U
| Rz | 00 [ re | o001 cC
RS$-232C Communication Status Display Processing Results w
CAMSFT 02 ~ Data Loading...: 2013-10-01 PM 04:34:25 —
Input|CAMSFT 03 @ Manual Data Load Complete...: 2013-10-01 PM 04:34:26 m

> @ Auto Run AutoRun Start... : 2013-10-01 PM 04:34:29
@ oK Cam : Success, 2013-10-01 PM 04:34:34 m

SHIFT0.0,0.0,,,0.0 L @ e Cam2 : Success, 2013-10-01 PM 04:34:35

Out |SHIFT 0.0,-0.05,,0.0 Cam3 : Success, 2013-10-01 PM 04:34:35

SHIFT 0.02,-0.05,,0.01 @ Connect Camd4 : Success, 2013-10-01 PM 04:34:35
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