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Preface

Thank you for purchasing our programming support tool, WINCAPS III.

WINCAPS III is a package for efficiently developing and validating robot operation programs (PACs). It permits
checking of robot operation, variables, and I/O from a computer connected to the robot controller. It also supports
managing program files as projects, storing frequently used programs in program banks, and various other program
management functions.

Before using WINCAPS 111, read this manual carefully to safely get the maximum benefit from your WINCAPS
III system.

After you have finished reading this manual, keep it handy for speedy reference.

Important

To ensure operator safety, be sure to read the precautions and instructions in "SAFETY PRECAU-
TIONS."




How this book is organized

This book consists of the following.

Chapter 1 Overview

Describes the WINCAPS III features, product components, operating environment, and installation procedure.

Chapter 2 Basic Functions and Operational Flow
Describes the basic functions, operational flow and editor categories of WINCAPS III.

Chapter 3 Starting Up/Shutting Down

Describes the WINCAPS III starting-up and shutting-down procedures, its windows, tools and menus.

Chapter 4 Creating a Project

Describes project creation methods, settings and data processing.

Chapter 5 Writing Programs

It also describes the auxiliary functions and control functions for program creation.

Chapter 6 Arm 3D View Window

Describes operation of arm 3D viewing and handling 3D data to check for collisions with peripheral equipment.

Chapter 7 Online Functions

Describes the online functions (monitoring and debugging) of WINCAPS III. Describes monitor functions for
checking robot status and debugging functions to directly debug robot controller programs on your PC.

Chapter 8 Logging

Describes the log functions of WINCAPS III. Describes error logs, operation logs, control logs and other types
and log acquisition timing using such devices as error triggers.

Chapter 9 Vision Manager
Describes vision functions using the nVision optional viewing device for WINCAPS III.

Chapter 10 Appendices

Contains related information.
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Chapter 1 Overview

1.1

1.2

WINCAPS lll Features

WINCAPS 111 is a package for efficiently developing and validating Denso robot operation programs (PACs). It
permits checking of robot operation, variables, and I/O from a computer connected to the robot controller. It also
supports managing program files as projects, storing frequently used programs in program banks, and various other
program management functions.

Robot Controller and WINCAPS Illl Versions

Use the same version of WINCAPS III as that of the robot controller software.

If the WINCAPS III and robot controller software versions differ, connection may not be possible and usable func-
tions may be limited.

+ If the version of the robot controller software is more recent than that of WINCAPS III
In such cases it is necessary to update WINCAPS III with the WINCAPS III trial version that comes with the
robot set. The license is unchanged.

+ If the version of the robot controller software is older than that of WINCAPS III
Ver.2.0 and higher of the robot controller can be used. However, functions not compatible with the controller
cannot be used.
In addition, match the version of the output code selected in the Project Properties (select Property from the
Project menu and use the Compile tab displayed in the dialog box) to that of the robot controller software con-
nected to.

The following functions cannot be used with versions older than Ver.2.6 of the robot controller soft-
ware.

» Certain log functions (trace log (single / multi), variables log, 1/0 log)

» Online (debugging) functions
For versions of robot controller software prior to Ver.2.0, use WINCAPS Il
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1.3

1.3.1

1.3.2

1.3.3

Product Components and Operating Environment

Product components

Your WINCAPS III package should contain the following items.

Software
WINCAPS III Installer Product CD-ROM

License certificate
The WINCAPS III license is written on this. The reverse is a user registration card.

Instruction manual (printed versions optional)
WINCAPS III Guide (this document)
The software Help function contains the WINCAPS III Guide (this manual).

Operating environment

WINCAPS III requires the following computer environment to operate effectively.
Operating System

Microsoft Windows 7 (32-bit & 64-bit)

Microsoft Windows Vista

Microsoft Windows XP SP1 or later

CPU

Pentium 4 or later

Memory

512 megabytes or more

Hard disk drive

500 megabytes or more free

Others
A graphics processing unit (GPU) is recommended for displaying 3D data.

License certificate and user registration

1) Retaining License for Service
The User ID on the license identifies your copy of this product. It is required for after-sales service, so file the
license for future reference.

2) User Registration
User registration holds the key to our efforts to provide the best possible after-sales service. Registration en-
sures timely arrival of notification of technical enhancements and upgrade availability.

Procedure
To register as a user, use the web address given on license.
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1.3.4 WINCAPS lll trial and light versions

WINCAPS I1I is available in the trial and light versions in addition to the product version.

Trial and Light Versions Difference from Product Version
WINCAPS III Light version * This comes with the optional mini-pendant purchased.

» Unavailable functions
Printing, simulation function, 3D data import, monitoring interval
setting, a part of program bank

WINCAPS III Trial version » This comes with the robot set purchased.

» Unavailable functions
Only a program named "PRO1.pac" is editable.

» The trial and light versions show "Trial" and "Light" on the status bar at the bottom of the screen,
respectively.

» Entering the license key of the product version to the trial or light version makes it available as a
product version.

1.3.5 Note on languages

Use the same language for WINCAPS III and the robot controller.

Otherwise, different encodings can lead to the following problems when receiving data from the robot controller,
when opening projects, etc.

+ Editing and saving programs or string variables with garbled text can corrupt data.

* Project and file names can be garbled, making it impossible to open the project.
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1.4 Installing WINCAPS il

1.4.1 Before you begin

Always uninstall any existing WINCAPS III versions before installing a new version on your computer.

For the procedure, refer to 1.4.4 "Uninstalling" (P. 7).

Be sure to shut down all other applications before installing or uninstalling this software.

1.4.2 Installing WINCAPS Il

The following is the procedure for installing this software.

Operating procedure

1. First shut down all Windows applications.

2. Load the installer.
Insert the product CD into the computer CD-ROM drive and wait for the following set-up screen to appear.

WINCAPS [l Setup

DENSO [ Tnstal WINCAPS ITI ]

This product is protected by
Japan Copyright Law and
International Agreement.
Reproduction of whole or part
of this product o distribution
of copies wathout writken
consent constitutes violakion

of copyright.

Programming tool for DEXNSO ROBOT

’ Close

If the set-up screen is not displayed, right-click on the CD-ROM drive under My Computer and choose
Open on the menu that appears. Double-click on setup.exe on the CD-ROM file list to display the set-
up screen.
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3. Press the install WINCAPS lll button to display the WINCAPS lll - InstallShield Wizard dia-
log box.

Follow the screen instructions to configure the installation.

WINCAPS Il - InstallShield Wizard Pz|

‘Welcome to the InstallShield Wizard for
WINCAPS 111

The InztallShield Wizard will install 'WINCAPS 11 on pour
computer. To continue, click Mext.

| Mest> |[ Cancel

There are three items to specify.
1) Acceptance of the end user license agreement (EULA)
2) License key input

3) Select the folder where the program is installed.

The installer may take a while before starting installation of WINCAPS Il since it installs components
required for communication and 3D drawing prior to WINCAPS IlI.

4. Double-check the folder specification and press the OK button.

Proceed with the install operation.

WINCAPS 111 - InstallShield Wizard
Setup Status

WIMCAPS 11 s configuring your new software installation.

Femoving applications

Restart the computer if the installation process ends with a message advising you to do so.

If the required modules are not installed, these will be installed prior to WINCAPS IIl. Some modules
may require you to restart the computer; return to WINCAPS lll installation after having done so.
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1.4.3 Registering license

During installation a License Information dialog box will appear.

Licenue Informalian

oy
1 .
W wincaPsH
Plesss snber your Licenss Key printed on the bosrgs dhest,
Licnse Ky = [ aad
| Licerss vey e
Clods

Enter the user ID printed on the license included with the product to the License Key field, and press the Add but-
ton.

Input the license key printed on the installation disc label for Light or Trial versions.

If the user ID appears under License Key, press the Close button.

» Skipping over this license registration process loads WINCAPS lll in test drive mode with limited
functionality.
» To register at a later date, choose Help|License... to display the above dialog box.
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1.4.4 Uninstalling

The following is the procedure for uninstalling this software.

Operating procedure

1. From the Start menu, choose Settings|Control panel and then Add or Remove programs.

8 Add or Remove Programs

T
@j Currently installed programs: [ Show updates

Changs or
Remove
Frograms

Add New
Programs

AddjRemove
Windows
Companents

@

Set Program
Access and
Defaults

2. Choose WINCAPS Il and then press the Change/Remove button to display a confirmation
dialog box.

Confirm Uninstall

Are you sure ol wank ko completely remaove "WINCAPS I and all of its featuresy

I oK | [ Cancel

3. Press the OK button to proceed with the uninstall operation.

+ If a dialog box appears warning of shared files, press the Leave all button.

+ Installing WINCAPS Il also installs ORiIN2 SDK and VRC. To uninstall ORiN2 SDK and VRC, first
check that no other applications use these and then uninstall them using the same procedure as
above.
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1.5 Connecting to Robot Controller

There are two ways to connect the computer to a robot controller.

Ethernet connection

This method uses an LAN interface (CN4) to connect the computer to the robot controller.

Direct connection

Robot controller

Ethernet

Crossover cable

Connection via a hub

Hub
Ooog Robot controller

Ethernet
Straight-through cables

RS-232C connection

This method uses a serial port (CN1) to connect the computer to the robot controller.

RS-232C

Crossover cable

|

D-sub 9-pin connector (receptacle) D-sub 9-pin connector (receptacle)
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tional Flow

2.1

WINCAPS lll Basic Functions

The following describes the product's basic functions.

Communications

Communicating with a robot controller over an Ethernet or serial link.

Writing programs

Program using a PAC editor. For further details on programs, please refer to the programming manual.
The editor provides the following functions.

» Displaying line numbers

* Color-coded syntax highlighting

* Easy command input using an automatically scrolling list
* Automatic indenting

* Comment blocks

¢ Bookmarks

Program bank

This library holds programs covering handy DENSO robot functionality. For further details on programs,
please refer to Programming Manual II.

Users can customize programs registered in the program bank. They can also add their own.

Online monitoring
WINCAPS III monitors controller status, providing immediate access to variables, I/O values, and other quan-
tities.

Online debugging

WINCAPS III shifts control from the robot controller, allowing the operator to run robot programs held in the
robot controller from the computer running WINCAPS II1.

Breakpoints, Step check, and other debugging facilities allow checking variables and I/O during operation.

Arm 3D View

This is for visualizing the robot motion and posture on the PC screen. Loading 3D data or creating simple ob-
jects enables the user to check interference with the equipment and movements of workpieces and tools without
running the actual robot.

Logging
The following functions for logging variables, I/O values, and error messages are available for efficient pro-
gram debugging.

» Error log

* Operation log
* Control log

* Trace log

* Variable log

* [/Olog

+ Single servo data log
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2.2  Steps in Writing Robot Programs

The following shows the WINCAPS III work flow for writing a program and validating its operation.

[ Load WINCAPS Il1. ]

Create a project.

Write robot program.

Teach operation positions.

Compile executables.

Send data to robot controller.

UL

— o o o o o o

Test program operation (debug).

»
-+
(1)
©
N

Back up data.

— ) S U S

Exit WINCAPS 1l1.

.
.
CStop o

Step 1: Load WINCAPS Il
Launch WINCAPS II1.
For further details, refer to Chapter 3 "Starting Up/Shutting Down" (P. 13).

Step 2: Create a project.
This project contains all necessary data for the target robot.

For further details, refer to Chapter 4 "Creating a Project" (P. 50).

Step 3: Write robot program.
Write the robot operation program using the built-in editor.

For further details, refer to Chapter 5 "Writing Programs" (P. 70).

Step 4: Teach operation positions.
Specify operation positions by manipulating the virtual robot in the Arm 3D view window.
For further details, refer to Chapter 6 "Arm 3D View Window" (P. 92).

Using simple modeling and importing 3D data creates an on-screen simulation for specifying the ro-
bot's operation range and detecting collisions with surrounding equipment.

10
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Step 5: Compile executables.
The compiler converts project programs to executables for execution by the robot controller.

For further details, refer to Chapter 5 "Writing Programs" (P. 70).

Step 6: Send data to robot controller.
Connect to the robot controller and send it the data necessary for robot operation.
For further details, refer to 4.7 "Link with Robot Controller" (P. 59).

Step 7: Test program operation (debug).

Use WINCAPS I1I online functions to examine program flow, determine the robot's operation range, and detect
collisions with surrounding equipment. Modify the program to eliminate any problems detected. Repeat the
compile-debug cycle until no such problems remain.

For further details, refer to Chapter 7 "Online Functions" (P. 107).

* WINCAPS llI directly controls robot controller program operation.

» Trace logging allows efficient validation of multitasking and other complex program flow as well
as easy analysis of interactions with other programs.

+ 1/0O logging simplifies timing adjustments with neighboring equipment for use in optimizing oper-
ation and reducing cycle times.

Step 8: Back up data.
Use WINCAPS III to save the robot controller's internal data in projects.
For further details, refer to 4.7.2 "Data transfers" (P. 60).

Step 9: Exit WINCAPS IIl.
For further details, refer to Chapter 3 "Starting Up/Shutting Down" (P. 13).

11
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2.3 User Levels and Access Rights

WINCAPS III's two user access levels, operator and programmer, ensure data security by limiting access to ad-
vanced functionality and sensitive data.

The user specifies which on the log-in screen when WINCAPS 111 first starts.
For further details on logging in, refer to 3.1 "Loading WINCAPS III" (P. 13).

Operator level
Level enabling PAC program creation / editing and other basic operations.
It blocks changes to WINCAPS III settings.

It does not require a password.

Programmer level
Level enabling changes in project settings and other higher operations.
It allows changes to WINCAPS III settings.
It requires a password.

For further details on setting this password, refer to 3.1.2 "Programmer password" (P. 17).

Differences in functions due to user levels are as follows.

Function Operator Programmer
Creating a new project O O
Writing / editing programs O O
Data transfers O O
Online (monitoring/debugging functions) O O
Addition of controller function extension O O
Altering project properties yANG O
Altering parameters x O
Reading / writing arm parameters X O

*Only communications settings can be changed

Changing user levels while WINCAPS lll is running requires returning to the dialog box for logging in.

12
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3.1 Loading WINCAPS il

Operating procedure

1. On the Start menu, choose All Programs|DENSO FACTORY WARE|WINCAPS III|WINCAPS
lll to display the dialog box for logging in.

Login WINCAPSIII X
Log in to the WINCAPS II1.
Select user level and input password,
User level: | [IRe=E{0g
Password: | | Cha. P
l Log in ] [ Cancel

2. Specify user level and password.

The user level choices are 0-operator and 1-programmer.

The latter requires a password.
3. Press the Log in button to load WINCAPS IIl.

Bl o
FEr PR El % B o AT TR

SN el

g P e RS <

13
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3.1.1

WINCAPS lll basic settings

Operating procedure

1.
2.

Choose Tool|Option to display the dialog box for configuring such software options.

Click the tab containing the desired configuration option.
The dialog box has the following three tabs.

General tab
£ Option setting
General ‘ Edlitar 1 Cummunlcatwun\ Arm ]
A Project
_J Save folder :
C:¥Documents and Settings¥cwu09778¥My Documents¥WINCAPS3_[ B
B — [¥]¥when loading it, the last window arrangement is restored.
Log
C —ﬁ— [Trace Log] display PAC Commands,
Debug function
D et [ Enablle anline-debug mode.
e 2]
walues of global wariable, tool, work and area when Simulation mode end:
E ——— o~
Confirmation
F — [Jshow message when get current position.
A: Project

This field specifies a folder for saving projects. This becomes the default folder for saving new

projects.

B: When loading it, the last window arrangement is restored.

Opens project with the program window and 3D view window in the same place as when last closed.

C: [Trace Log] display PAC Commands.
Selecting this check box adds a Code column displaying souce code to the Trace log window.

* Note that large logs can take considerable time to display.

D: Debug function
Selecting this check box enables debugging.

E: Values of global variable, tool, work and area when Simulation mode end

Switches the display of the dialog message that appears when exiting the simulation mode.

F: Show message when get current position.

A confirmation message is displayed when acquiring position. Turn this ON to avoid overwriting

position data by mistake.

Leaving it deselected disables all debugging functions, so selecting one during online operation

triggers an error message.
WINCAPS Il always starts with debugging disabled.
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£ Option setting &3]
General Editar 1 commumcatmn\ Avm]
A ——L e
a Font name Size ¢
— [century ¥ |10 v
B e Caicie calar
sk
Align back color Defalt setting
Tah wictth @ =]
=
[“IReplace tab to space
Use auta indant
D Others
[ Autamatic grammer check at window clase
[CJDelete comment except for "REM" statement, when “Add cormment”
[¥]use pragramming input assistance.

This area specifies the font type and size for Program edit windows.

B: Code color

This area specifies the colors for highlighting text in the Program edit window. Select the text type,
then choose text color with Front color and surrounding color as Back color.

C: Tab

This area specifies the tabs for Program edit windows.

D: Others

Selecting this check box automatically runs a syntax check on the selected program before closing

the Program edit window. Select the check box to delete comments other than those in REM for
Adding Comments.

Communication tab

£ Option setting

X

General | Editor | C
A = Monitat sampling time:
-
’; RobotiR): o/ 100 msec
% “
Program(T) J 100 msec
i E
Cthers(O): 9] 100 msec
B m——t= Data send option
|
[[] Data send setting : CALSET data (C):
oK I [ Cancel

A: Monitor sampling time

This area specifies the intervals at which to monitor robot controller operation.

B: Data send option

The options in this area configure data transfers to the robot controller.
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Arm tab
' Option setting E|
General| Editr | Communication Am |
Arm viewer
-_"v'. iew
A Moung rads [ 1a] < por
B Backolor :
Callsion
C —_— [[]5haw message when collision is detected
D — Type to display calision posic
A: Moving tracks
Sets the point numbers for the robot operation trajectory displayed in the Arm 3D view window.
B: BackColor
This sets the Arm 3D View window background color.
C: Show message when collision is detected

Select to display the Collision dialog box when a collision is detected.

D:

Choose the method of displaying the robot's position when a collision occurs.

Type to display collision position

3. When configuration is complete, press the OK button.

Pressing the Cancel button instead discards all changes.

Moving to another tab does
ton.

not save changes. To save your new settings, always press the OK but-
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3.1.2

Programmer password

Using WINCAPS I1I at the programmer level requires logging in with a password.

Register one with your first login.

Passwords are case sensitive.

3.1.21

Registering a password

1. In the Login WINCAPSIII dialog box, choose 1-programmer as the user level to enable pass-

word input.

Login WINCAPSIII

L]

Log in ko the WINCAPSIIL
Sedect user level and input passward.

User level: | TR A

Paspaord:

)

( Legin

| [_comeet |

2. Enter the desired password and press the Login button to display the dialog box for chang-

ing the password.

Change passward

R

1

Setking new passwond.
Please input new password,

Hewe passwond | e

Banview e password

&3

| o

| [ concel |

3. Re-enter the new password in the Review new password field and press the OK button to
register the password.

17
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3.1.2.2 Changing the password

Operating procedure
1. Choose Tool|Re-Login to display the dialog box for logging in.
Login WINCAPSIII 3
i Log in to the WINCAPS III,
] g 5 Select user level and input password,

User level: I:| - Ciperatar

Prassword: | | Chyg. P

[ Login l [ Cancel ]

2. Press the Chg. PW button to display the dialog box for changing the password.

Change passward E

Sekking new passward,
1 Please input new password,

Old password
e passviord

P néw password

Lok J[ come ]

3. Enter three passwords: the current password in the first field and the new one in the other
two.

4. Press the OK button to update the password.

18
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3.2

3.2.1

WINCAPS lll Screen Descriptions

Screen components

WINCAPS III uses the following general screen layout.

WINCAPS Il offers the user considerable flexibility in rearranging screen elements to match the
needs at hand.

For further details on screen customization, refer to 3.2.6 "Screen operations" (P. 41).

The screen shots in this document use the default layout, so may not necessarily match what appears
on your screen.

..hl

GEDR LT &

DR Esh B 88 S
(i Lrrngar e -

A: Menus

This area displays the following ten menu items available in WINCAPS III.

For further details on menu items, refer to 3.2.2 "Menu items" (P. 21).

File menu
Edit menu
View menu
Project menu
Connect menu
Debug menu
Arm menu
Tool menu
Window menu

Help menu
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B: Toolbars

This area displays the following six toolbars that provide user alternate access to most menu items with button
icons.

Standard toolbar
Edit toolbar

View toolbar

Link Mode toolbar
Debug toolbar
Log toolbar

For further details on toolbars, refer to 3.2.3 "Toolbars" (P. 30).

C: Docking view

The Docking view area displays various types of information windows showing the results of a project-wide
search, compile error messages, variables and I/O values, etc.

For further details on the Docking view, refer to 3.2.4 "Docking view" (P. 32).

D: Program view

The Program view area displays the source code, Arm 3D View window, etc.

For further details on the Program view, refer to 3.2.5 "Program view" (P. 38).
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3.2.2 Menu items

The following describes each WINCAPS III menu item.

3.2.2.1 File menu

File

-

w

| Edt  wiew Project Co

[ew Project
Cpen Project. .,
Close Projeck

Save Project

Impeort
Export...

Save pro3d.pac  Cirits
Sanve pro33.pac As...
Prink...

Recent Project ]

Exit

New Project
This is for creating a new project.

Open Project...
This is for opening an existing project.

Close Project

This closes the currently open project. If the project has program edits or
other unsaved modifications, a dialog box asks whether you wish to save
them.

Save Project
This saves the currently open project.

Save As Project

This is for saving the currently open project under a new name. It creates a
folder under a specified name and copies all current project data into the
folder.

Import
This is for reading in .csv files containing variables and log data exported

from other projects.

Export...
This exports variables, I/O values, and log data in standard .csv format for
use by other applications.

Save
This saves the program or header file selected in the Program view area.

Save As...

This saves the program or header file selected in the Program view area un-
der a different name.

It adds saved file into a project.

Print...
This is for printing programs, variables, and a list of I/Os.

Recent Projects
This displays recently used projects.
Choosing one opens it.

Exit
This is for shutting down the program.

If the project has program edits or other unsaved modifications, a dialog
box asks whether you wish to save them.
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3.2.2.2 Edit menu

Koo 2.5

Edit

View Project  Connect
Unda Cir+Z
Bedo
Cut Citrl+3
Copy Ctr+G
Paste At
Delete Del
Select All Cirl+&
Find and Replace.. Ctrl+F
Jump to., Cirl+J

Comment Block
Ihdent

Book mark

Inzert regizterd string F4

Fegister =tring
fidd comment

Farat code

Shift+F4

Delete code for simulation

Caommand List

Ihzert Command

Ctr+Space

Undo
This cancels the last operation, returning edits to the preceding state.

Redo
This repeats the operation canceled with Undo.

Cut

This moves to the Windows clipboard and deletes the contents selected in
the Program edit window.

Copy

This copies to the Windows clipboard the contents selected in the Program
edit window.

It does not delete the original.

Paste
This copies the clipboard contents to the selected portion of the Program
edit window.

Delete
This deletes the area selected in the Program edit window.

Select All
This selects the entire contents of the Program edit window.

Find and Replace...
This replaces occurrences of one string with another.

Jump to...
This is for moving the cursor to a line, specified by number, in the Program
edit window.

Comment Block

This submenu converts the lines selected in the Program edit window to and
from comments.

Indent
This submenu controls indenting of the lines selected in the Program edit
window

Bookmark
This is for working with bookmarks.

Insert registered string
Previously registered character strings are placed in the program.

Register string
Commonly used character strings can be registered in advance and placed
in programs through shortcuts.

Add comment
Selecting this automatically adds texts written in the application columns
of variables and 1/O lists to the source code as comments.

Format code
The program code is shaped into a standard form. Line indents are inserted
and blank spaces inside the code added or deleted automatically.

Delete code for simulation
Deletes code for simulation functions.
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3.2.2.3 View menu

Wiew

5 @ & g |

Project  Conneck

Debug

Praoject Wiew

Program Lisk

Arm Yiew

Arm Modeling

Arm Operation

'O view

Yariable view

Log Yiew
ToolfworkfArea setting
Local

Watch

Qukpuk

Search Result

Wision monitor

Yision tool

Controller Information

ToolBar

3

3

4

Command List

Selecting this automatically displays a scrolling list of commands available
with auto-completion at the cursor position.

Insert Command

This is for inserting a command selected from the command input list at the
cursor position in the predetermined syntax.

Project View
This displays the Project view window.

Program List
This displays the Program list window.

Arm View
This displays the Arm view window.

Arm Modeling
This displays the Arm modeling window.

Arm Operation
This displays the Arm operation window.

I/O View
This displays an I/O window in the Docking view area.

Variables View
This submenu displays variables of specified types in the Docking view ar-
ea.

Log View
This submenu displays Log windows of specified types in the Program
view area.

Tool/Work/Area setting

This submenu displays windows for specifying tools, work pieces, and ar-
eas.

Local
This displays local variables in the Docking view area.

Watch
This displays the Watch window in the Docking view area.

Output
This displays output in the Docking view area.

Search Result
The results are displayed when Search / replace is executed.

Vision monitor
This toggles display of the Vision monitor window.

Vision tool
This toggles display of the Vision tool window

Controller Information
This displays basic information of the controller.

ToolBar
This submenu controls the display of toolbars.
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3.2.2.4 Project menu

To

Project | Gopnect  Debug  Arm
,j Add Program.. Ctri+h
2| Add Existing File.. Ctrl+]
Enable/Dizable
Falder
Create Macro Definition File
Import Macro Definition File
Command builder Cirl+B
Program Bank
Program Template
] Check Grammar
%3 Make Executable  Gtrl+Shift+M
Parameter
Property

Add Program...
This is for creating a new program and adding it to the current project.

Add Existing File...
This submenu is for copying the selected program into the current project
folder to add it in the project.

Enable/Disable
This submenu controls usage of a file within the project.

Enabled programs can be executables.

Folder

This submenu is for creating, renaming, and importing folders. Programs of
other projects can be imported as folders.

Create Macro Definition File

This submenu is for creating header files defining macro names of variables
and 1/O ports.

Import Macro Definition File
This submenu is for reading the content of header files defining macro
names to apply it to variables and I/O ports.

Command builder
This submenu is for displaying the Command builder dialog box to support
PAC commands input.

Program Bank

This displays a dialog box with programs covering handy DENSO robot
functionality.

Developers can also add their own work to this open-ended library.

Program Template

This submenu is for creating a typical program merely by entering param-
eters in accordance with guidances.

Check Grammar
This runs a syntax check on the selected program. The results appear in an
Output window.

Make Executable
This updates the executables for the project. An Output window tracks
progress and error messages from the compiler.

Parameter
This displays the dialog box for specifying project parameters.

Joint Setting Table

This displays the dialog box for specifying joint settings. Axis settings are
used in SMRT4G, MC2F and Added axes.

Property

This submenu displays the dialog box containing property sheets of com-
munication, compile, variables, and I/O items for referring to them or con-
figuring the project.
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3.2.2.5 Connect menu

.':onnect Debug  Am{a)  Too
& Ttransfer data ... |

Connect Setting

Monibor Communication b

Transfer Data...
This is for exchanging data with the robot controller.

Connect Setting

This opens the Property dialog box to the Communications settings tab, the
one for configuring the communications link for the project.

Monitor Communication
This submenu specifies the connection to the robot controller.

+ Offline:
WINCAPS III operates alone, without connecting to the robot control-
ler.

* Monitoring:
WINCAPS III connects to the robot controller and displays its internal
data. Specify the data update intervals with Tool|Option.

* Debugging:
WINCAPS III controls automatic program operation from the comput-
er, debugging programs by modifying their variables and I/ O values as
they run.
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3.2.2.6

Debug menu

The Debug menu is available in WINCAPS Il connected with the robot controller version 2.7 or later.

Debug | Arm  Tool Window Help

= Start a task F&
| Stepin F11
’} Continue all tasks
B Halt Pauze
Wy Step-stop Shift+Pause
[ Cycle-stop Citrl+Pauze
W Proeram reset
M Reset all tazks

Show quick watch

Fegizter to watch
AT Set/Feset a break point Fa

Reset all break points  Gtrl+Shift+F9
Break point stop setting
Set line to start/stop log

Get Single Trace Log

Controller settings

Simulation mode
Start the simulation function.

This enables checking of cycle time or operation posture.

Start all supervisor tasks
This starts all supervisory tasks.

Stop all supervisor tasks
This stops all supervisory tasks.

Start a task
This starts the selected program.
Step in
This executes one program step.
If a step includes CALL text, execution pauses at the first step in that func-

tion.

Continue all tasks
This resumes suspended tasks.

Halt
This suspends program execution.

Step-stop

Program execution runs through to the end of the current step.
Cycle-stop

Program execution runs through to the end of the current cycle.

Program reset
This returns the current program to its starting point.

Reset all tasks
This returns all programs to their starting points.

Show quick watch
This displays the current values of all variables and I/O ports currently se-
lected in the Program edit window.

Register to watch
Add the currently selected quick watch items to the watch list in the Watch
window.

Delete watch
This deletes the watch items selected in the Watch window.

Set/Reset a break point
This specifies whether program execution breaks at the step currently under
the cursor in the Program edit window.

Reset all break points
This clears all breakpoints.

Break point stop setting

This specifies whether hitting a breakpoint pauses the current program only
or all programs.
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3.2.2.7 Arm menu

Arm | Jool  Window Help

Current anele display

Tool Goordinate Monitar

Work, Coordinate Monitor

Caollizion Detection

Ciolligion Display Reset

Moving tracks

Dizplay Enable/Dizable

Set line to start/stop log
One way to specify a logging range is to select it in the Program edit win-
dow. Another is to specify starting or stopping for the current line in the
Program edit window.

Get Single Trace Log
This displays the trace log for the specified program, a listing of the pro-
gram steps executed and their execution times.

Controller settings

This submenu controls controller operation: turning motors and machine
locks ON and OFF and specifying times for reading control logs.

Current angle display
This submenu controls the display, in the Arm 3D View window, of current
values for arm angle variables of types P, J, T, and J-EX. It also supports
copying of those values.

Tool Coordinate Monitor
This toggles the display of the current tool number and coordinate axis in
the Arm 3D view window.

Work Coordinate Monitor
This toggles the display of the current work number and coordinate axis in
the Arm 3D view window.

Collision Detection
Selecting this toggles collision detection.

Collision Display Reset
This removes collision results from the display.

Moving tracks
Sets the display of the trajectory the flange tip moved through.

Display Enable/Disable

This submenu controls display of elements in the Arm 3D view window:
floor, arm, tool, work, area, and obstacles.
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3.2.2.8 Tool menu

Tool | Window  Help

DIO Command Yiewer

Simple position correction
UsSE
ARM-Parameter

Re-Login

Cption

DIO Command Viewer
This displays the DIO command viewer dialog box for displaying standard
command patterns or those with mini I/O assignments. During debugging,
this dialog box also allows batch setting of command patterns for dummy
/0.

Controller extension
This is available only in the online monitoring mode.

Simple position correction
Robot position can be corrected easily with WINCAPS III.

USB
This is for reading or writing project data from/to a USB memory.

ARM-Parameter
Reads/writes arm parameters needed for controller settings.

Re-Login

This returns to the dialog box for logging in, the only way to changing user
levels while WINCAPS 111 is running

Option
This displays the dialog box for configuring such software options as the
editor's syntax highlighting colors and communications time out limits.
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3.2.2.9 Window menu

| Window | Help
';I:rs;e Welindow
Close All Windows
Cascade windows(C)
Tile Horizontaly
Tile Vertically
‘Windowe List
Showe &l hidden windows
Hide: all

Resat window layout

3.2.2.10 Help menu

Help |
WINCAPS 111 guide

License. ..

Yersion

Close Window
This closes the program or header file selected in the Program view area.

Close All Windows
This closes the following Program view window types: Arm 3D view, Vi-
sion monitor, and Program edit.

Cascade windows
This stacks all windows of the above types so that they overlap each other,
with the title bars visible, in the Program view area.

Tile Horizontally

This lines up all windows of the above types horizontally in the Program
view area.

Tile Vertically

This lines up all windows of the above types vertically in the Program view
area.

Window List

This submenu lists all windows of the above types currently open in the
Program view area.

Show all hidden windows
This restores a minimized window to the original size.

Hide all

This minimizes all windows in the Docking view area to maximize the Pro-
gram view area. Use this to maximize the Arm 3D view window or Pro-
gram edit window.

Reset window layout
This returns windows to the default layout.

WINCAPS Il guide
This shows the WINCAPS III help.

License...
This shows the license information.

Version
This shows the version of WINCAPS III.
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3.2.3

Toolbars

The toolbars provide user alternate access to most menu items with button icons.
Alternatively, you can save screen real estate by turning them off, all or individually.

There are six of these toolbars. The following lists map their buttons to the corresponding menu items.

Standard toolbar

A B CD E F G H I

AE e & 5aBXQ

- T Qmom Y Q5w >

New Project
Open Project...
Save Project
Save

Cut

Copy

Paste

Delete

Find...

Undo

Redo

Create Programs...
Check Syntax
Make Executable

Edit toolbar

I >

- T Q momY Q5 >

w
: O
llll ©

T o
[Tn|
1]
&

Command List
Indent

Unindent
Encomment
Decomment
Set/Clear Bookmark
Next Bookmark
Previous Bookmark

Clear Bookmarks

30
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View toolbar

A B CDE

m o Qv

=l B AR SR

Project View
Program list
Arm view
Arm Modeling

Arm operation

Communication mode toolbar

A

B

{53 Manitar Cormmunication OFFine

A:
B:

Transfer Data

Monitor Communication

Debug toolbar

A B C D E F G H | J
= ek E oy UM
A: Simulation mode
B: Starta Task
C: StepIn
D: Continue All Tasks
E: Halt
F:  Step-stop
G: Cycle-stop
H: Program Reset
I:  Reset All Tasks
J:  Toggle Breakpoint
Log toolbar
A B C D E G

Set/Clear Control Log Start Line
Set/Clear Control Log End Line
Set/Clear Trace Log Start Line
Set/Clear Trace Log End Line
Set/Clear Variable Log Start Line
Set/Clear Variable Log End Line
Single-trace Log
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3.2.4 Docking view

The Docking view area provides tab interfaces for switching between members of windows that the user has
"docked" (grouped together).

F i —J el
Jump Srnart Yiew Jump' Smart View  Style w4
Mo Walue  Usage tacro " e} State | Type Usage A
o 100 8] ; System input Step stop (all t
ol 4 i System input  Strobe signal
= oo e & Suctam inre it Nata arca kit 0%
T N >
Tupe1 |TypeP | Typel I/ Grep | Oukput J

For further details on docking procedures, refer to 3.2.6 "Screen operations" (P. 41).
Docking is available for the following window types.

* 3.2.4.1 "Project view" (P. 32)

¢ 3.2.4.2 "Program list" (P. 33)

¢ 3.2.4.3 "Arm modeling" (P. 34)

e 3.2.4.4 "Arm operation" (P. 34)

* 3.2.4.5"1/O window" (P. 35)

e 3.2.4.6 "Variables window" (P. 35)

* 3.2.4.7 "Tool/work/area setting window" (P. 35)

* 3.2.4.8 "Local variables window" (P. 35)

* 3.2.4.9 "Watch window" (P. 36)

* 3.2.4.10 "Output window" (P. 36)

e 3.2.4.11 "Search results window" (P. 36)

* 3.2.4.12 "Vision tool window" (P. 37)

3.2.41 Project view

This window lists folders and files in the project.

It has buttons for adding programs, importing files, and other operations.

@ Project 'SampleProject’ | -
=3
=112 vibration_wsl
=l @V\b_vs\
clearsrymonitor, pac
pro3l.pac
pro3z.pac
pro33.pac
pro34.pac
pro3S.pac
prodo.pac - E
sekmonitorcond, pac
startsrymonitor, pac
stopsrvmonitor,pac
vibration.pac
aspacld. pac
genten.pac
hani.pac
jltest.pac

A: Create Programs...

This button is for creating program, header, and teach pendant (TP) panel files in the project.

B: Import

This button is for adding existing programs to the project.
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3.2.4.2

C: + & button

These buttons are for moving files and folders up and down the file hierarchy.

: Move the selected item up one position.

: Move the selected item down one position.

D: Display files

This button opens a folder, displaying the files inside.

E: List hierarchy

This button lists all files and folders in the project hierarchy.

Double-clicking a program, header, or teach pendant (TP) panel file opens it.

Program list

This window lists the programs in the project.

Program list

N0 | ProQram nanss
apAcLD
GEMTEN

HANI

NTEST
KISEKT
KOMNPOL

KLRIKAES]
DR

D~ i 00| & W b =

-

Filg name
aspackl pac
genten. pac
hani. pac
j1best pac
kiseki.pac
konpou.pac
burikcaes. pac

rra 1R Aas

Tithe
ASPACLD
GENTEN
HAMI
JITEET
KISEKI
iw & =]
KLIREAES]
PRIMTR

Icon

A key icon is shown for locked files.

Program name

This displays the program name declared in "PROGRAM".

File name

This displays the name of files with programs stored.

Title

This displays the program name declared in ''TITLE "xxxxx".

Usage

This displays the usage status of the program.

Status

Displays the status of the program.

Executing line

Displays the currently executing line number.

Run time

Displays the time from start to end of the program.

Priority

Displays the priority of the program.
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3.24.3 Arm modeling

This window is for arranging objects in the Arm 3D view window.

For further details on modeling in the Arm 3D view window and Arm modeling, please refer to Chapter 6 "Arm
3D View Window" (P. 92).

Mode] tree B x
& Root
- B Base
- JE v5-85TTG
¥ A <Tool group>
+ _.L <fres group >
¥ ) ewiork groups

Madel !

Alb |04 09O

Name ¥3-6577G

[Foisplay

= [ o @

Project window | Model ree | Arm operation

3.2.4.4 Arm operation

This window is for moving the simulated robot in the Arm view window.

For further details on operating the robot in the Arm view window, please refer to Chapter 6 "Arm 3D View Win-
dow" (P. 92).

Arm operation

Dperation mode

Ope.mode | Taint v |

Waork coordinates |WORKD - BASE v|

Tool Coordinates |TDDLD - Flange v|

Speed)Inching | Speed e |

10 v

Robot position

1 On Cmedn —J——
OB [amse
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3.2.4.5 1/0 window

This window type is for monitoring I/O and editing.

For further details on monitoring I/O, please refer to Chapter 7 "Online Functions" (P. 107).

3.2.4.6 Variables window

hLI'I.h.LnJMHI’:lE

Lisage
Step stop (al t

Strobe signal

Data arza bit 0
Data area bit 1
Data area bit 2
Cornmand ares

e aras

Macro
aks)  SINL
SN2
SING
SINg
SINS
bit 0 SING

it 1 ST

This window type is for displaying global variables. Listing or editing is possible.

For further details on monitoring global variables, please refer to Chapter 7 "Online Functions" (P. 107).

Type P
Jurg

¢
§
3
|
i

=

|

"dl:lm-ﬂ-ml'\.'l'l-l-ﬂi

eoQ00oe o=

0o 0o8oaao|s

o000 Q000 QM
o008 ooold

Fl5 Lkags

-1 - (Undef (Reserved)

-1~ (Undlef Arean -
-1« {Undef Area1-
-1- (Undef Area 2 -
-1 - (Undef Area 3 -
-1 - (Unelef Area 4 -
-1« {Undef Areas -
-1 - (Undef Tre.aﬁ-

Mag &

nterference | pan
ntarference | pAr
nterference | pire
nterference | pare
rterfenence | pan
nterference | par
nterference | phre = |

3

3.2.4.7 Tool/work/area setting window

This window type is for setting tool coordinates, work coordinates and area.

For further details on these coordinates, please refer to Chapter 6 "Arm 3D View Window" (P. 92).

3.2.4.8 Local variables window

This window type is for monitoring the selected local variables.

For further details on monitoring local variables, please refer to Chapter 7 "Online Functions" (P. 107).

Warabee namea Walle Tyme -]
[ 3 1
LI 1 1
LD 3 I
sMP 4 I
L1 1] 1 -
Program bt | Local varisble | Watch | Cutput
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3.2.4.9 Watch window

This window type is for monitoring the values of variables on the watch list.

For further details on watch lists, please refer to Chapter 7 "Online Functions" (P. 107).

LL ]
5
=

==
0, 0,0, 0, 0.0)

3.2.4.10 Output window

This window type displays progress and error messages from the syntax check and compiler.

For further details on such output, please refer to .5.8 "Making Executables" (P. 88)

LIKE V2.3
C ‘\U'L‘IRP!\HH -1EIEIJ3GMHH 4060 3GASource Files-project nic)
: Undefinesd name. FLTEKERHEL [C:~WORHHH-40&603GA~HH-40603GA~Source F

aking the sxecutabls fils. ..

ANELCOMPILER 2.7 .00
[C:~WORK~EH-406 D3GAHE—4 D60 354 S0ource Filaspa pal]

1 Varning 0

3.2.4.11 Search results window

This window type displays the results of a project-wide search.

For further details on this output, please refer to 5.4.1 "Finding and replacing strings" (P. 74).

Search Result - PROGEAM 3]

Mo Faokder File Lire Cortent A
1\ |spaddpac 10 PROGRAM aspaCLD{My PP, rmydE%,
2]\ AUTOEKEC, PaC 5 PROGRAM AutoExec
aly anis3.pac 2 PROGRAM AXIS3
4 4 cc_link pac 2 PROGRAM CC_Link
511 Cheankonpou, pac 2 PROGRAM CleankOnPol)

6 Y cleangg.pac 2 PROGRAM ClearPP

71 clearpro2 1 pac 2 PROGRAM ClearPROZ1

81 cleanpio22 pac 2 PROGRAM ClearPROZ2

=08 cleanpno23 . pac 2 PROGRAM CleanPROZ3

10 cleanpro24. pac 2 PROGRAM ClearPROZ4 -
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3.2.4.12 Vision tool window

This window type is for configuring visual functions.

For further details on this window, please refer to Chapter 9 "Vision Manager" (P. 142).

EHCAEALT RN =N 2R
|| @ |22 |

Lodk-up Table

Brigt Table0 |Tablel Table? |Table® Tabled | Tab il
o [ o 0 =5 175 o

1 1 o 31 54 174 1

2 2 1 20 223 173 2

3 |3 2 63 =2 172 3

4 |4 2 74 1 172 4

5 |5 3 g2 250 171 5

6 |6 4 a9 249 170 &

7 |7 4 o5 248 170 7

g |8 5 101 247 169 ]

9 |9 & 105 246 168 ]

0 10 6 110 245 168 10

Al 12 7 114 244 167 1 =l
ﬂ—l 2

Registration
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3.2.5 Program view

This displays the following window types: Arm 3D view, Vision monitor, and Program edit. If there is a robot con-
troller on line, the list expands to include Task and Log windows.

This area provides a tab interface for switching windows.

A Y

Tl Arm 3D View | [ ] prod2.pac | ] pro34 pac

™ prosz.pac (=53]
o1 "ITITLE "Pro32"
02 PROGRAM PRO32
e W Arm 3D View
B pro34.pac
o 'ITITLE "422"@0"
02 PROGRAM PRO34
03 takzarm

® & [E]

DEL&Y 200
CALL SetMonitorcond(4, 1, 3, 4)
CALL QearsriMaritor

CALL StartSrvMoritor

DEL&Y 250

MOVE P12

DELAY 250

MOVE P,)1

DEL&Y 350

CALL StopSrManitar
END

c EEE BEBEHF &6 &

This area displays the following window types.
+ 3.2.5.1 "Program edit window" (P. 38)
* 3.2.5.2"Arm 3D View" (P. 39)
+ 3.2.5.3 "Vision monitor window" (P. 39)

. 3.2.5.4 "Log window" (P. 40)

3.2.5.1 Program edit window

This window type is for editing program and header files.

Syntax highlighting displays numbers, operators, comments, and other elements in different colors.

B hani. pac

0 YTITLE *SamplkeHani® =

02 PROGRAM HAN

na

0 takaarm

06 11 = {=170,~100, 153,-150, 120, 350)

00 12 = (170, 100,-119, 190,- 120,-360)

07 13 = {0,100,-11%, 190,-120,-360)

08 M = {0,135,-119,190,-120,-360)

08 15 = (0,90,-119,190,-120,-360)

1036 = (0,0,0,0,0,00

11

12 CALL aspACLD(S000,0,80, 150
SPEED 60

13

14 MOVEFRIL

1% MIVEPRR

1 MOYEPRB

7 MOYERM

18 MOVEPS =

A LT Bl -

€ >

L:l i |

38



Chapter 3 Starting Up/Shutting Down

3.2.5.2 Arm 3D View

This 3D window is for checking robot operation.

Adding other equipment and devices allows for collision detection.

i
&
®|
&
m
£l
Laad
b
a
]
3]
El
E
]
]
@

3.2.5.3 Vision monitor window

This window displays the image from a camera.

For further details on this window, please refer to Chapter 9 "Vision Manager" (P. 142).

- Vision Monitor

=3 IR R

Disp | Caml Obj. | Pro0
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3.2.5.4 Log window

If there is a robot controller on line, this displays log data.

For further details on such logs, please refer to Chapter 8 "Logging" (P. 124).

E Control Iog
7 | i o R X

No. | 11 - Target | J1 - Encoder | 11 - Motor Current | J1 - Motor Load Ratio | 12 - Target |12 - «
776 | -12,12744  -12,12744 0 4.631585E-03 2531067 1067

777 -11.69361  -11.69861 u] 4,631585E-03  25.27478 7478
778 1126831  -11.26831 u] 4.631585E-03  25.24035 4035
779 -10.83691  -10.83691 u] 4.631443E-03 252074 2074
780 -10.40405  -10.40405 u] 4.631443E-03  25.17554 7554
781 -9.970093  -9.970093 u] 4.631443E-03  25.14514 4514
782 | -9.535034  -9.535034 u] 4.631443E-03  25.11584 1584
783 -9.09351 -9.09851 u] 4631302603 25.08801 3301
784 | -8.661234 -B.661254 u] 4631302603 25.06165 3165
785 | -8.222534  -B.222534 u] 4631302603 25.03674 3674
786 | -7.733081  -7.783081 u] 4631302603 25.01294 1294
- | Fo7 T ORO1MT T ORO1M7 n} A FR211EE N2 A 017 '|n1:
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3.2.6

3.2.6.1

Screen operations
WINCAPS III allows flexible customization of menus, toolbars, and windows on the screen.

Moving toolbars

Toolbars can be dragged anywhere on the screen.

Inside the toolbar display area, they clump together to conserve space.

L. | SampleProject - WINCAPS |11
Edit o £

el Zaal s el
o l=1- N IR, 0 1= TR AR IS TR AR sl R ] oF TR
Coulas el - 4 YR L9 monitr Communication OFfline L] o o by
i
FICTE A
’@; Project ‘SampleProject’ QI
SegEE .

Dragging one outside this area, however, adds a title bar.

™ SampleProject - WINCAPS |11

Fle Edt Wew Project Comnect Debug  Am  Tool Window Help

|Project window x|
IR
[ Project 'SampleProject’ |

=3 source Files
=13y vibration_vs!

= vib sl

clearsrvmanitor.pac

Standard X

=A== I AN X = TR A

Debug B3

Bl % B ouln 0D

Edit X

x

=
% 3] e W

proZs.pac

setmonitorcond. pac
=) startsrvmanitor pac
=] stopsrvmanitor.pac

=) wibration.pac

=] aspacld.pac

=] genten.pac

= hari.pae

=] jitest.pac

=] Miseki.pac

=] konpou.pac

=) kurikaesi.pac

=] pro1g.pac

=] proz0.pac

Connect Mode
LH  Monitor Commurication OFfline

Procedure

To drag a toolbar, grab its end tab or title bar (shown in red below).

s Monitar Communication | OFfline L
Connect Mode X |
| Monitar Communication | Crrling |
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3.2.6.2 Changing window layout
WINCAPS III's flexible layout allows you to freely move its windows anywhere within its application window and
to snap them vertically or horizontally to an edge within the application window or just the selected area.

The Docking view area provides tab interfaces for switching between members of windows that the user has
"docked"—stacked together within their own display area.

(1) Grouping window for display

Docking adds a freestanding window to another window to form or expand a group.

Just grab the first window's title bar (shown in red) and drag the blue window outline to the second window's title
bar. A tab then appears below the stacked windows to indicate successful docking.

Smart Views  Get Position Move
i Z
i) 0]
1] 360
i)
o

o
o]

= | Typel ” Type J | Tool | - | 1 | Grep - Program

The drag destination is the title bar. Dropping anywhere else produces normal window overlap.
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(2) Snapping windows
This operation moves the selected window up against the specified edge.

The first step is grabbing the window's title bar to display the snap arrow icons. These offer two choices: snap with-
in the application window or just within the current area.

W ¥SE57TG-TEST-0806 - WINCAPS )|
Be [t Yew Bkt Comed [ebug Amid) Tod Wndw beb
FEdE s anX a8 90 G4 bl Byl WS e R

& 7% W4 [H Hontor Communication Cffine 8 Ty

S e8P
[ Project "vsesT7G-TEST 080" ~
3 Source Pies
1) vibration_vsl
Qb
8] dessnmentorpac
5] pro3lpac
Pl pac
5] pro33pac
B] prodpae
A proX5.pac
POl pac
sntontorcord pac
startsrvmondor pac
3] stopirvmonion gac
5] wirationpa
= pec
o} T
P
FECT
B fongou pac
B b pac
B orotion |
Progect window | Moded tree | fem operation
I ¥ X Grep-Progam ? % [fodl w x|
STRAN v2.7.00 Ao, Fokder Covet | &
- UC3_Project \VS8577G-TEST-0805WS65776- || 10 [ L )

AN 1 axpuacid, pac 10 PROGREM - ™ X Y HEE|
C\UCI_Project WS65776-TEST-D006\WSEST76- || 5\ e 2 PROGRAM © - . o
C\ICI_Project \VS4S776-TEST-0806-9S68776- || 311 k. pac 2 PROGREM| 3 o p T
TRAN V. !
©WC3_Praject VS55176-TEST-0806n7565776- | 4\ 2 PACGRIM . 3 o o 0
TRAN ¥2.7.00 | T Mpairoae 2 PROGRAM | —h = = __.|;I
< > JE=] 2 nccns, Sl I .
Progrom kst | Local varisble | Walch | Output D | Grep - Program Tyl |Typed | Tool

Snapping within application window
Your first choice is to move windows to an edge of the application window.

Operating procedure

1. Start dragging the window's title bar to display the snap icons.

G -
O [F e Coed (gred Geisg O e ek DR
A DX sy 0t e e s Bouls M A SIS R
f R T ——— =TTy

e

|0}

i 1

g w LR L]
STEaN ¥E.7 -
U orten =] e

O RCH_Frogect VPREE T TO-TEST- (el PR S TG
T W. b ir 1 Pk, g ¥ ]
Lo raas - TR - Eebl R4 R TG~ T PR i - B =
& R R TG TR - o TR T P F PROGRAM | F o a o

an : @ PR
£ B Fradect PR TR TEET S TR G ] Ll L M
4—;, AN Y. 756 - 3 K - = =
Kl ® 5 al i Nl

Frogram beh | Lol st | Wt Chdoed
amdy e il MM
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2. Drop the blue window silhouette on an icon in the outer set to move the window against
the corresponding edge of the application window.

™ WEESTIG- FIHT D006 - WHLERS I

B LS e Bl O Deen deld D Wi o
Lk a0 A e N B D B S R g

o je BT

=

P ke Pl e B O

L L L
STRAN L. 7 - =y T L ™
C - BCH_Pradact “PE R 1TG-TEST- S FEa R TG~
l‘gm RETAE ir sapacic fua 15 PREKEAM — m " i
LEo e Preect PR ETTG-TIRT- bR TRARTIG- N T PR + I o =

B it PR R T G- TERT - G PR P AG- i e F PRDIRAM | F ] a o

=T
G N Projet P TR T A AT N fur - mﬁ: 3 [ a Ci
v z T DR ¥ M = £
] H 2l = | 1 | £
Frogram bt | ol et | Wk Cudgad w— Toml Twm) Tl

L L a0 00 e 0 e e e B D SRS e i

iR B bR R R A e Gty S = R e e
[Trper NiH|
> T e el Fesdary Mo

[T [ ¥ ]
T I
] AT a o
E o L] [
3 o o (]
4 L] a L
3 L] L] L]
i il il -
et e A
datsly
ol Fvan b e A e
= g e
[
5 g
o
g
el
o el
g
| [

P i Mol e A O

LR L] LR
STHE L = [ra e Ve e comaen = g
C RN Fragect “FRAE T TG-TEST- G FRAS TG~
l'.'m Wi T £ - L] i 0 P 3 x T A
To-PEST- b PR TG | e T T PAO : - H e
PLTTEDOR TR 1Y Pt T PROGRAM | : n a -
TR TG TEET- o TR TG -y . i i2 | LI 3 ] a o
i L i [re— 2 PR : - - o
H ; 0 | o[
il 19 | G g ]
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Snapping within current area
Alternatively, you can snap within the Program view, Docking view, or other area.

Operating procedure

1. Start dragging the window's title bar to display the snap icons.

Do b e e Goren G Al D e o
CETFRET-Y 81 T R NN RN -

e

3 R T —— "_..J".h‘-

5T v 8
B3 Prsgct PR 1T TEST- G PTG
J‘\Ep::_'::l_hw--l-ﬂhi"t.-rm'!-ﬂ-hh FRARTRG-

]
Pa@ o

{"' BN Frogecd “THA ST TC-TEST = TR T TG
THAR L

L L
Fropan bnh | Ll i | W Sl

iy Frorgmm Ll

2. Drop the blue window silhouette on an icon in the inner set to move the window against
the corresponding edge of the current area.

B DR o= feed Cgred Geteg Al e Ciedes D

|
3
%
&

B e Mo e A O

L

TR v i a
€ ~BCH_Proiect PEEE I TC-TIST-(hob - FRasTrG- - | e e ot fosc) D VRl S b
£ B PR H-TIST-BRSETEAETIG = e r: - i Ils

| TEPE PIET- - | =
L ki T 4 L1 ——— B P | | [ [ (|
[ b m Tt | - # Pacca 3 ) 8 e
{-’ A Fradect TR SO T AT T :" :"'“"“‘ :“"W-::I T o a B
T : 1 - 7 e S— - - -
< » - 82 ] ]
Frogran beh | Lol wwrssie | ok g [T — Trm | Twm i | Tl | FagmP
Fami P e HH
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(3) Minimizing Docking view area

This operation minimizes the Docking view area to maximize the Program view area.

B g e s Gmre Gy B b e o
T R 1 dd% SEB I A U nbm
Y e p—— s et Bl A SR S

Operating procedure

1. Click the E icon on the right end of the Docking view title bar.

¥ SampleProject - WINCAPS |II

Fle Edk View Project Copnect Debug Am  Tool Window  Help
BTl b BN S A EE

" 3 Manitor Communication Offline =i b G HH
Project window .
R
Project ‘SampleProject’ ~
= 102} Source Files 01 "ITITLE "Pro31”
= I3 vibration_vs| 02 PROGRAM PROZ1
=g vio_vsl 03 takearm

Md o= T Y

The operation minimizes the Docking view area, showing the tab instead as shown below.

sampleProject - WINCAPRS 1l

fle Edt Wew Project Copnect Qebug  &m ool  Window  Help
e Pl d B B 9™ A SRR 2 e
- Manikor Communication: Offline 'Pﬁi"hlmﬂhﬂﬂﬁz
Jpro3ipac| | ] prodzpar (2l Arm 3D View |

o " -
012 ;ﬂrw%l W Arm 3D View
02 takearm

04 11 = { 0,0,90,0,0,0)

: B pro3z.pac

01 "ITITLE "Pro32"

02 PROGRAM PROZZ

03 takesrn

o4 J1 = {0,0,0,0,0,0)

05 12 = (0,30,0,0,0,0)
08 ST _aspACl D S000,0,80, 150
Tril

| oy edo uiy | 0u lEpop | Ascpu Joe60u g
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2. To temporarily display the minimized window in the Docking view area so that it overlaps
the Program view area as shown below, click the tab shown in step 1.

B Dl e ot Comed Debug gm Dod Wede eb
G b B IR FAR L ES etk D i
] Monte Communication, Sifire moae bl L Gl B R R R R

iatsf
L Fommt gl
= g Source ke
g et _vsl
= g vl

® Arm 30 View

e i oe s
| pa

il
P
Al pac
e
EstmoritorTond pu
St prrie i
oparmoniy pa
il S,

o ey | SO PR | MO PR

» To minimize all windows in the Docking view area, select Window|Hide all.
» To restore a minimized window in the Docking view area to the original size, display the mini-

mized window and click the g icon on the right end of the title bar. To restore all minimized win-
dows to the original size, select Window|Show all hidden windows from the Window menu.
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3.3 Quitting WINCAPS Il

1. Choose File|Exit to quit the program.

If a project is already being edited, the confirmation dialog appears.

Do you wantk to save the project?

All the edited data is lost when closing without saving the project,

Show extra inforrmation
| ’ Don't Save ] ’ Cancel ]

| Save

The edited changes can be selected and saved by pressing Show extra information

X

WINCAPS I11
Do you wantk to save the project?
All the edited data is lost when closing without saving the project,

Hide extra information

Please check Following files to save.
(The editing contents of the file which are not stored are lost. )

File:
pro0l.pac
pro0z2.pac
pro03.pac

Cancel

Save | ’ Don't Save ] ’

Save button
Overwrites the project.

Don't Save button
This button deletes the edited changes.

Cancel button
Cancels the quitting procedure and reverts to the previous WINCAPS Il screen.
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4.1

41.1

Overview

WINCAPS III manages the programs, parameters, variables, and other data for each robot as a separate project.

Folders

A project uses the following file hierarchy.

.? Project folder - A
Project file - B

.? Project data folder - C

— .? Backup folder - D

— .? Modeling data folder - E

— .? Remote files folder - F

— ,? Source files folder - G

A: Project folder
This holds all files for the project.

Its name becomes the project name.

B: Project file
This file, with file extension .wpj. contains data on the project overall.

Double-clicking this file opens the corresponding project. (File extension: .wpj)

C: Project data folder
This folder holds the data for the project.

Its name becomes the project name.

D: Backup folder
This folder holds backup copies of robot controller related data including the power-on time. Receiving data
from the connected robot controller automatically creates this folder.

E: Modeling data folder
This folder holds 3D modeling data for the project.

F: Remote files folder

If there is a robot controller on line, the software spools robot controller files here.

G: Source files folder
This folder holds the programs, header files, and teach pendant (TP) panels for the project.

The Project window displays its contents.
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4.2 Creating a New Project

WINCAPS III provides a wizard for creating a new project.
New projects are created using the following two methods.
+ Select robot type manually for creating a new project
This method can be used when the robot is not linked. Used for creating projects in advance of robot installa-
tion (when designing equipment, etc.) Match the settings with the controller to link to. Errors will occur during
linking if the settings do not match.
* Get information from the controller for creating a new project
If the robot and the controller are set up, import one of projects held in the robot controller into WINCAPS
II1 to create a new project.
Using this method does not require newly configuring the robot type and other various settings, but requires
that the robot controller and PC (WINCAPS III) be connected with each other for data exchange. When im-
porting a project from the robot controller, it is possible to search for robots connected.

Operating procedure

1. Choose File|New project to load this wizard.

WINCAPS [1l Project wizard EJ

Welcome to New project wizard

This wizard creates a nsw project by spacifying robot type and controller spscification.

() Select robottype manually For creating a new project,

(O et information from the contraller For creating a new project.

| hext | [ coneal

The Back button returns the wizard to the preceding screen.
The Next button advances the wizard to the next screen.

The Cancel button exits the wizard.

Starting WINCAPS Il Project wizard when the currently open project has unsaved modifications dis-
plays the following confirmation dialog, asking whether or not to save unsaved modifications before
closing the project.
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2. Follow the wizard's instructions to configure the project.

There are six items to specify in the case of manual robot type selection.
1) Project name and location
2) Robot type
3) Robot controller options
4) Link type
5) Variables
6) 1/O port settings

In the case of project creation from controller information, make settings only for 1) Project name and lo-

cation, and 4) Link type

» The last four can be modified at any time, but not the first three:
* Project name and location

* Robot type
* Robot controller options

» There is a basic setting that specifies where WINCAPS Il saves new projects. For further details
on these settings, please refer to 3.1.1 "WINCAPS Il basic settings" (P. 14).

» Do not check the Customer specifications check box displayed by Robot controller options for
standard robots. Use for robots with special specifications (with a "#" for the robot type).

3. When a Complete button appears on the screen, press it to display the new project.
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4.3 Opening an Existing Project

1. Choose File|Open project to display the Open dialog box.

Look in: | (2 WINCAPS3DATA A ¢ ¥ B -
N T3 ¥s-6577E-00011
:3 |[)WS-6577GEX-0011
My Recent
Documents
?q%%
Desklop

My Documents

=1

(- a

99
My Computer

@ o :
My Metwork Files of bupe: Project file]*. wpi:* spi) v

» The following two types of files can be opened.
WINCAPS lll project data (File extension: .wpj)
WINCAPS Il project data (File extension: .spj)

+ If an existing project is currently edited, the confirmation dialog appears, asking whether or not to
save unsaved modifications.

44  Saving Project

The File menu offers two ways to save the current project.

» Save project
This saves the currently open project.

» Save project as...
This creates a folder under a specified name and copies all current project data into the folder.

When executing Save project as..., specify a folder name other than the current project folder name
and all folder names contained in the current project folder.
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4.5 Configuring a Project

1. Choose Project|Properties to display the property sheets for the project.
2. Click the tab containing the desired configuration option for the settings.

3. When configuration is complete, press the OK button.

Pressing the Cancel button instead discards all changes.

Moving to another tab does not save changes. To save your new settings, always press the OK but-
ton.

The dialog box has the following five tabs.

Robot info. tab
This displays project information.

{ '(3 Ivpe: [yse577a

Type
Displays the robot type.
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Communication setting tab

This specifies the communications link to the robot controller plus communications options.

3 Property &

Robotinfo,  Communication setting ] Compie | wariable | 110 |

Device
() Ethernet QR5-232C
IP address:

192 . 168 . 0 . 7

[ySpecy the TP adfess of the acal
machin

[y Specy the part rumber of the local
machine.,

Option
,4) Timeaut : J 3000] Ms
Retry © J 3| times

Ethernet
Enter the robot controller's IP address.

e [P address
Enter the robot controller's IP address.

* Specify the IP address of the local machine.
If your PC has several network cards, you can specify the one to use when linking. Specify the network
card's IP address.

* Specify the port number of the local machine.
Check the box and enter the port number if you wish to specify the PC's port number when linking.

RS-232C

Input the RS-232C communications settings in line with those of the robot controller.

Compile tab

Sets data regarding the executable program.

3 Property &‘
Rabot info. | Communication settin ariable | 170 |
Executable program
Eile name ¢ [projsct.ni
] i prafect nic
Qutput code ¢ [yerz.90 = Option
e -Engh-sh = [#] Explicit Type Declaration
Inspect Constant Range
Device
IMake Compile
Symbol table : 500000 Block table : | 100
Name table ¢ 600 Line table : prevs
Reallacation table ;| 16354 Jotable: [ )
Dim table : g
st | ao0]
Name table ¢ 6000

File name

Specifies a file name when renaming the execution file. By default, a program project file name having the
extension "nic" is specified. If you do not wish to overwrite this file or wish to unify all the projects in an
executable file name, change this value.
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Output code

Sets the software version of the robot controller. Depending upon the version, the output codes of the exe-
cution program will differ. If the version specified here is different from the actual software version of the
connected controller, an error will occur at the time of communication.

Language mode
Specifies the executable program language.

Explicit Type Declarations

Error will occur unless local variables are explicitly declared with a specification statement or postfix. If
this option is found invalid, without explicit descriptions, it will be regarded as a single accuracy variable.

Inspect Constant Range

Checks the range of an argument with the statement described as constant when creating the execution pro-
gram.

Symbol table

Sets the size of working range for storing information on symbols.

Name table

Sets the size of working range for registering information on names such as label name. This range is used
to register information on all names handled by the program files included in the executable file.

Reallocation table

Sets the size of working range for determining the absolute addresses.

Block table

Sets the size of working range for storing the nested state of loops and conditional statement, etc.

Line table

Sets the size of working range for registering line information. The numerical value of this table is equal to
the number of all the lines that can be compiled. The same value is equal to the nest level allowed for com-

piling.
I/O table

Sets the size of working range for registering information on IO variables. The numerical value of this table
is equal to the number of defined IO variables.

Dim table
Sets the size of working range for registering information on array variables. The numerical value of this
table is equal to the number of array variables that can be defined.

Free chain
Sets the size of working range for registering information address link. This is the range used for solving
label addresses, jumping address of branch and loop commands, and global variables.

Name table

Sets the size of working range for registering information concerning label and other names. This is the
range used for registering information on reserved words and user-defined labels, etc.
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Variable tab
This specifies the number of variables used.

Set it to match the number of project variables used by the robot controller.

3 Property E‘
Rabot info. | Cammunication setting | Comp
used size
@ Type L 100 Type B 100
Type i Typed: [ 100]
Type D ‘j Type I
e s w

I/O tab
This specifies /0 assignments and 1/O options.

For further details on I/O specifications / settings for each device, refer to the Option Equipment Manual.

£ Property FZ(\
Rabot info, | Communication setting | Compils | varisble 10 |
fssian
= Device |
= livini 10 |
=
Mode i 10 v
Options
There is no option ko this davics.
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4.6 Configuring Parameters

Operating procedure

1. Choose Project|Parameters to display the parameter configuration sheets.

2. Click the tab containing the desired configuration option.

Filter

Srings

Comturicstion | Program | Tnterpreter | 10 | Otiet Master | path, | config. | Serva | vision |

NO | Property Waue -
1 Time-out time {ms) 4000

2 | Mo, of retrigls on oooumence of time-out eror 0

3 Mo, of retrizs on oocurrence af WAK i

4 * 2

=] 2

o] * 19200

7| B 1

gl - B

ol " o

10| * o

11 RS232C(2). Communication right o

12 RSZ3I2C(2). Baud rate 38400 -

Dmdﬁﬂbﬁhd ke ok | | Cancel

The dialog box has the following nine tabs.
* Communication tab
* Program tab
* Interpreter tab
* J/O tab
* DNet Master tab
* Path. tab
* Config. tab
» Servo tab

¢ Vision tab

» Enabling the filter lists only parameters containing the specified string.
» Selecting the Mask unmodifiable items check box lists only those settings available for editing.

3. When configuration is complete, press the OK button.

Pressing the Cancel button instead discards all changes.

Moving to another tab does not save changes. To save your new settings, always press the OK but-
ton.
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4.7

4.7.1

Link with Robot Controller

WINCAPS III supports two types of links for communicating with a robot controller:
» Ethernet connection
» Serial (RS-232C) connection

For further details, please refer to 1.5 "Connecting to Robot Controller" (P. 8) and the robot controller documen-
tation.

Communications settings

After connecting the link, configure it at the WINCAPS III end.

For further details on configuring the robot controller, please refer to its Setting Guide.

Operating procedure

1. Choose Connect|Settings to open the Property dialog box to the Communications settings
tab.

£ Property g]

Robat info,  Communication setting l Compile] Yariable ] Ijo ]

Device
(%) Ethernet (O R5-232C
IP address:

19z . 1 . 0 . 7

0 Specify the IP address of the ocal
machine,

0 Specify the port number of the local
machine,

Opkion

! g Timeout : J 3000 | ™ms

Retry @ J 3| times

Ok ] ’ Cancel

2. Configure the link.

First specify the connection between the computer and the robot controller.

Ethernet connection
All that is needed is the robot controller's IP address.

For further details on determining this, please refer to the robot controller documentation.

Serial (RS-232C) connection
This link requires the following settings.
e Communications port
* Baud rate
* Parity bits
e Data length
» Stop bits
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3. Configure the options:

timeout and number of retries.

4. Press the OK button to save the new settings.

4.7.2 Data transfers

This link is for exchanging data with the robot controller.

The following data is exchanged.

Program
Data concerning programs. There are two types of data for programs.

Source file

Uncompiled program data

Executable file / map file
Compiled program data

Variable

Data for all variable values.

Tool/Work/Area

Data on tools, work, areas.

Log
All log data. (receivable only)

Set log data in flash fields and so on using Log acquisition settings.

Parameter
All parameter data.
Includes parameters in the Parameter editing screen.

There are five types of data for parameters as follow.

Arm parameters
Parameter on movement of the robot.
* Path tab
» Config. tab

¢ Servo tab

I/O parameters
Parameters concerning /0.
e [/Otab
* DNet master tab

Program parameters
Parameters concerning programs.
* Program tab

* Interpreter tab

Communication
Communications settings parameters (receivable only)

¢ Communication tab
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Vision
Parameters concerning visual functions.
* Vision tab
Vision
All visual tools data.
Select Screen data settings on the Transfer data screen.
Configuration

All configuration data (calset values, etc.)

Some items will not appear in the list of transferable data due to WINCAPS Il settings or robot con-
troller specifications.

Operating procedure

1. Choose Connect|Transfer data... to display the bidirectional transfer dialog box.

~ Tiransfer daia ...

X
WINCAPS 11 Controllar
[ Local dats 'samplally [ Conkrober "192,168.0.1
= [ICE) Program = [JC3 Program
[I5 Sowen fle # [JUR) Source Fie
[T Executable Fils | Map fils + )i varisble
# [l varishie Cancel + [Jd@ Tool [ work [ rea
# @ Tool [ waork [ drea # [Ja] g
&[] 5 Parameber # [ 5 Parsmeber
=[G Configuration
[hgs couser

2. Select the data source(s).

Selecting the WINCAPS 111 check box sends data to the Controller; selecting the Controller one receives.

Selecting multiple sources is perfectly acceptable.
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3. Press the Send or Receive button to display a confirmation dialog box.

4. Press the Yes button to start transferring data and display a progress screen.

~ Tiransfer daia ... El
Racabving data

Transferred kems Process resuk =

gy b sion_ysl Pinished

b v Fanib]

B clearsremondtor. pac Finshed

5] prodl pac Pineshasd

) prodz.pac Finishad

8] proaa.pac Finished

5] prod.pac Finished

B proS. pase Firwihasd

Elposgipc | Fnshed |

&) setmaoniborcond, pac

] startormanion jag

&) stoparvmonior pac

5] vibe sbion paxc

) sspaid. pag

B geren.pac

) hari pac

) itest. pag v

Receiving data from the robot controller updates the WINCAPS Ill project data, nullifying any program
updates in the interim.

ACaution

When transferring data to the robot controller, close the Program List window or the Select Variable
Type window (if opened) on the teach pendant beforehand; otherwise, the controller cannot load map
files or executable files transferred from WINCAPS I11.

R ulm!gm. Casf 1z,

Cormall Closs Whia wldon [=ai] Carnalz Closh Whis sl =)
in|mfm|m|m|m[u inm[m|m| mlm[nq-
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4.7.3 Arm parameter data transfer

The arm parameters contain a CALSET value deciding the robot's particular position data. CALSET values are
included when transferring arm parameters from the robot controller to WINCAPS III, but not vice versa in order
to prevent overwriting.

If you wish to transfer arm parameter data including CALSET values to the robot controller, refer to the Robot
Installation Protection Guide.

Arm parameters received from the controller can be written to a separate file or loaded as arm data.

Operating procedure

1. Log in at programmer level.

2. Choose Tool|Arm parameters to open the Arm parameter dialog box.

Arm Parameter El

Save the ARM-Parameter,
Save

Load the ARM-Parameter bo current project,
Load

Close

Save button
Writes WINCAPS I1I project arm parameters to a file.

Load button
Arm data from files below on your PC is uploaded to your current project.
« WAM: WINCAPS III arm data format
* WPJ: Loads only arm data from WINCAPS III projects.
* ARM: WINCAPS II arm data format
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4.8 USB Tool

Instead of direct data transfer between a computer running WINCAPS III and the robot controller, a USB memory
is available as a media for data exchange between them.

4.8.1 Reading data from USB memory

Follow the FDTool wizard to read data from a USB memory.

1. Select Tool|USB|Read to start the FDTool wizard.

P FOTool wver 2.70.3

‘Whaen Mew Project is selected, data will be wiitten inbo a new
folder, constructing a projact, When Merge with Existing Project
i sedacted, data wil be merged with the existing project.

Read dats from drive Se; w

) Maw Project
Project Mame: | Test|

Save e | CWWINCAPSIWEN L

IMesge with Existing Project

[Cwets ] [ comca ]

Read data from drive
This field specifies a drive for reading a USB memory.

New Project

This radio button is for creating a new project and reading data from a USB memory into the project.
Enter a project name and select a location for saving the project.

Merge with Existing Project

This radio button is for selecting an existing project and reading data from a USB memory into the
project. The data read from a USB memory merges with data in the existing project.
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2. Click the Next button.

P FOTool wver 2.70.3

Select a tanget folder.

Folder RobotType Wersion
OE070e02 HM-4060*G 2.7.2 <2.705M=
Geoa0E00 WP-B242F 2.7.0
Oe0eie0l HM-40601G 2.7.0
oeoa0s0 VM-B083G 2.0

[ epack [ mets ] [ canca |

Select a target folder
This area specifies folders in the USB memory to read data from them.

3. Click the Next button.

EFOTool ver 2.70.3

Select objective data.

« Al program data
» All variable data Select Al
» Al DIO data
w2l arm data
w AN igion data
w Al log data
LAl baloup data

[ <hack | [ bets | [ caned |

Select target data

Selecting these check boxes specify data to read from the USB memory. To read all data, click the Select
All button.
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4. Click the Next button to read the specified data from the USB memory.

Upon completion of reading, the following dialog appears.

EFOTool ver 2.70.3

Diata has been written to

CWPRIDAT A¥DE090100W¥RobatPriY.

Thia time stamp of the wiitten data will be
[200=0501111323].
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4.8.2 Writing data into USB memory

Follow the FDTool wizard to write data into a USB memory.

1. Select Tool|USB|Write to start the FDTool wizard.

EFOTool ver 2.70.3

Eriter 3 targat foider,

wirite data from drive : e L

) ROBOTPRI(RoOL)
(=) Folowineg folder
03090100

[Chets ] [ cancal ]

Write data into drive

This field specifies a drive for writing into a USB memory.

ROBOTPRJ (Root)

This radio button is for writing the entire project file into a USB memory.

Following folder

This radio button is for specifying a folder in the project and writing data held in the folder into a USB
memory.

When writing data into a USB memory, first open a target project and then start the FDTool wizard.
The wizard cannot select an unopened project.
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2. Click the Next button.

P FOTool wver 2.70.3

Selact objective data.

» Al program data
» All variable data Select Al
= Al 01O data
» Al arm data
w Al vigion data
w Al log data
LAl balop data

[ <gack | [ bets | [ caead |

Select target data

Selecting these check boxes specify data to write into the USB memory. To write all data, click the Se-
lect All button.

3. Click the Next button to write the specified data into the USB memory.

Upon completion of writing, the following dialog appears.

EFOTool ver 2.70.3

Diata has been written to

CWPRIDAT A¥DE090100W¥RobatPriY.

Thia time stamp of the wiitten data will be
[20020501111323].
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4.9 Print

Project data of various types can be printed out.

Operating procedure

1. Choose File|Print to display the Print dialog box.

& Print

g ] Optionsl
[ v5-6577G-001 114

[ Source file

1] Program list
[lé@ variable

[ 14@# 1/C mapping
[Cld@ Tool { wWork | Area
(] Log
17 Parameter

DQ Controller Information

Page Setup. ..

2. Select the data you wish to print and press the Preview button.

Check the preview and then make your print out.

Printing out log data can result in vast amounts of printout pages, hence be sure to check the number
of pages using the preview function first before printing.
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5.1

Creating a New Program

Operating procedure

1. Choose Project|Add Program... to display the dialog box for creating a new program, head-
er file, or teach pendant (TP) panel.

B Create new program

Create new progran.

Type

(=} Program (*.PAC)
() Haadar (*.h)

( Operation panel (*.pri)

Folder :

Program :

File name :

Select kind of program, and input Program name.

X

Template

"ITITLE "« Title»"
PROGRAM <Progran Mame >

EMND

pac

Cancel

2. Specify the type.
There are three choices.
* Program (*.pac)
* Header (*.h)
* Panel designer (*.pnl)

The box to the right automatically displays the corresponding template.

3. Specify a name (title) for the program.

The default is to use this program name as the file name.

To use a different file name, enter it in the File name field.

4. Press the OK button to open a new file based on the template in the corresponding win-
dow: a Program edit window in the Program view area for a program or header file or the
Panel Designer window for a TP panel.

Panel Designer procedures appear in the Panel Designer User's Manual separately issued.

» The folder for the new file is the default (shown in gray) currently selected in the Project window.
If the target folder already contains a file with the name specified, pressing the OK button displays
an error message and returns to the dialog box.

* The limit is one TP panel per folder.
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5.2 Leveraging Existing Files

In practice, a key technique is to recycle files from other projects.
There are three file types.

* Program file (*.pac)
* Header file (*.h)
* Teach pendant panel (*.pnl)

Operating procedure

1. Choose Project|Import... to display an Open dialog box.

Import ri'El
Losk it | I3 WE3_Piogeet “ %@
iy i SanplsPropect
) Cbesst
My Recent
Drocuments
F ";}
[Dresiilop
LY
My Documerts
Iy Comptier
€& e | .
My Hehwaork Filez of lypa: B soumce hlesf”.pac "h "pri] R Cancal

2. Select the file to add and press the Open button to add it to the Project and Program list
windows.

» The folder for the file is the one currently selected in the Project window. If that folder already con-
tains a file with that name, however, a dialog box asks permission to overwrite it.

If you wish to import by folders, choose Project|Folder|Import and specify the folder.
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5.3 Saving a Program

The following procedure saves edits to the current program.

The File menu offers two ways to save modifications to the file in the selected Program edit window.
+ Save updates the original file.
+ Save As... saves them under a different name.

Only the latter warrants detailed description.

1. Choose File|Save As... to display a Save As dialog box.
Save As rl_uﬁl
Save i |13 wb_vil O F B
5 | clearsrymonitor. e
‘_.:} = pro3l . pac

My Recent | [[Epeo3z.pac
Documents | (|29 o3 pae
= 1= pradd.pac
L_""j Ep-eu?&.p-at
Deskiop 1= pral6. pac
Sl setmonitorcond_pac
Al startsremonibor pac

._-r";' 5 stopsrmonitor pac
My Documerts
Iy Cioenguiler
€ e [T v
My Hetwark Savir &5 hupe Pac progeam He[” pac) w Cancel

2. Specify the target folder and file name and press the Save button to save the contents of
the Program edit window there.

If that folder already contains a file with that name, however, a dialog box asks permission to overwrite it.

+ If there are multiple programs in the Program view area, the file saved is the active one, the one
in the currently selected Program edit window.
The File menu emphasizes this by adding the file name to the two menu items.

@ save Project
Save &s Project
Impaort
Export...

H Save pro3z.pac Chri4s

+ Ifthatfolder already contains a file with that name, however, a dialog box asks permission to over-
write it.
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5.4

Editing a Program

Double-clicking a program or header file in the Project or Program list window opens it for editing in a Program
edit window.

+ If the Project window does not show file names, press its Display files button.

» The Program view area provides a tab interface for switching between files.

_Jpro33.par |_] pro34.pac * |

o1 "ITITLE "ProZ3"
02 PREGEALLECS
03 L pro34.pac *

Alternatively, tiled and other layouts display multiple files for direct selection.

WINCAPS III provides the following program editing functions.

Configurable Program edit windows
The Program edit window text editor gives the user control over the font, size, and colors for displaying text.
Syntax highlighting assigns different colors to distinguish between, for example, operators and comments. For
further details on Program edit window display options, refer to 3.1.1 "WINCAPS III basic settings" (P. 14).

Finding and replacing strings
Find and replace strings in headers and programs.

Search ranges and regular expressions can be used.

Other functions

e Jump to...
This is for moving the cursor to a line, specified by number, in the Program edit window.
* Comment out
This submenu command changes the lines selected in the Program edit window into comments.

* Indent
This submenu command indents the lines selected in the Program edit window.

* Bookmark
This submenu is for working with bookmarks, markers on lines in Program edit windows.
These markers make it easier to return to that position.

* Helper functions
These are to help command input by listing candidates and showing command syntax.
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5.4.1 Finding and replacing strings

You can specify the range and method to search and replace the character string.

I* Find and Replace

[ J1gnore comments

Find what : | v G Fird Mesxt
Replace with : v Find Al
Options Ohiject
[]case sensitive () Selection
[]Exact word match (%) File Replace Al
[ JReqular expression () Project

ESave files , after "Replace All" w Cancel

Target items
This field specifies the range of the target to be searched/replaced.

Choose Project to specify the file type.
Option
You can specify various search methods.

You can also select the files when executing Replace all.

Double-clicking a line in the Search results window displays the corresponding program line.
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5.4.2 Other editing functions
5.4.21 Jump to...

This is for moving the cursor to a line, specified by number, in the Program edit window.

1. Choose Edit|Jump to... to display the eponymous dialog box.

pro33. pac

Input Ee rumber to jump to,

2. Enter the line number.

3. Press the OK button to move the cursor to that line.

5.4.2.2 Comment out

This submenu command changes the lines selected in the Program edit window into comments.

Operating procedure

1. Select the lines to comment out.

2. Choose Edit|Comment Block|Comment to convert them to comments.

U5 JZ = 0,0,90.0,0,-315F 05 JZ = ©.0,90,0,0.-315)

08 J3 = 0.0,90.0,0.45) 08 J3 = (.0.90.0,0.45)

07 G LD&000,0.30,150) 07 GALL aspACLDE000,0,80,150)
o8 1 08 ' MOVE P,

08 > 09 ' DELAY 250

10 i0' MOVE P.J2

11 11 ' DELAY 250

1z R 12' MOVE P.J3

13 END 12 END

To reverse this operation, select lines and choose Edit|Comment Block|Decomment.

75



Chapter 5 Writing Programs

5.4.2.3 Indent

This submenu command indents the lines selected in the Program edit window into comments.

Operating procedure

1. Select the lines to indent.

2. Choose Edit|Indent|Indent to indent them.

B 2 = Woan oo -3T5F 05 2 = 0.0on oo -3ThF

08 19 = o QI'I.I'.FI.&F} 08 3 = {I'I.I'I_!;II'I_I'.I'I_&'F}

o7 CALL a LDF.I'I'I'.'I_EI'IJF.I'I':I 07 CAaLL GSDWLDF.I"I'I'.'I_F!I'IJF.I'I}
0g M OB | MOVE PN

09 > 08 DELAY 250

10 10 MOVE P,J2

11 11 DELAY 250

12 S 12 MOVE P,J3

13 END 13 END

To reverse this operation, select lines and choose Edit|Indent|Unindent.

5.4.2.4 Bookmark

This submenu command is for setting a bookmark on the line under the cursor, or moving the cursor to a bookmark.
(1) Setting a bookmark

The following is the procedure for setting a bookmark on the line under the cursor.

Operating procedure

1. Move the cursor to the line on which to set the bookmark.

2. Choose Edit|Toggle Bookmark to set the bookmark or, if there is already a bookmark there,

delete it.
Bookmark
0F 17 = 00,0,90.0.0.-315) | o5 2 = @000, 00 -3T85)
06 13 = {0,0,90,0,0,45) 0% 13 = {@.0,90,0.0,45)
07 GALL aspACLDEOIDD,0.80,1500 OF CALL azpAGLDE000,0080,1500
08 MOVE PN 02 WMOWE P
00 DELAY 250 } 02 DELAY 250
10 MOVE P, J2 10 MOVE P2
11 DELAY 250 11 DELAY 250
12 WMOVE P13 12 MOVEP,.J8
13 END 13 EMD

(2) Moving to a bookmark

There are submenu commands for moving the cursor to a line with a bookmark.

Operating procedure

1. Choose Edit|Bookmark|Next Bookmark to move the cursor downward from the current po-
sition to the next bookmark.

To move the cursor upward, choose Edit|Bookmark|Previous Bookmark instead.
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(3) Clearing bookmarks

There is a menu command for clearing all bookmarks.

Operating procedure

1. Choose Edit|Bookmark|Clear Bookmarks.

5.4.2.5 Command candidate function
As you type a command, a command list will appear. (Ctrl + Space key will also display the command list)
The command list will automatically scrolls to the first match.

Typing CA, for example, highlights CALL.

B prot.pac *
1 TITLE *<Titila>"

2 PROGRAM Frol

4END W BLOBCOPY -
& BLOBLABEL
» BLOBMEASURE
& BUTIER
BCALL
L Tal- 10100

Selecting a command on this list displays a functional description to the right.

Double-clicking one inserts it in the text.
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5.4.2.6 Insert command function

The Insert command submenu lists commands by function.

Selecting a command on this list inserts it into the program being edited.

Operating procedure
1. Move the cursor to the insertion position.

2. Choose Edit|Command Input to list the commands by function.

Indenic [
Declarative statement ]
Bockmark ]
-3 Besignment statement ¥
| R Commas et | Flow conitrol statement ¥
Inzert Command  » - [
e L | Riobot-#otion ] ACCEL
) hani.pac | Robat-Speed b CURACC
5] jitest.pac Robot-Particular » CLRDEC
5] kiseb.pac
&) konpou.pac Robot-Others 3 CUREXTSFD
5] kurikaesi pac 1j0 control statement ¥ CUREXTACC
= 18,
_—_] i Tfutitask. control stabement ] CUREXTDEC
=] pro2il.pac
st window | Model tree | Arm o Preprocessor contral statement ] CURMACC
; P&C Manager control statement  » CURIDEC
System information ] CURISPD
Built-in constant ¥ CURSPD
Arichenetic Function 3 DECEL
Characker-string Function [ EXTSPEED
Pase function ¥ JACCEL
Error condrol statement 3 JDECEL
o T — Wision control ] JSPEED
am st | Local variabla | WWabd

Wigion function 3 SPEED

Choosing a command inserts it with default values for any command parameters.
Edit these values without worrying about parameter syntax.
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5.4.2.7

Command builder function
This is for command input through Command builder at the cursor point in the program being edited. Necessary
parameters can also be input, allowing correct parameter statements.

You can also select from command searches or past commands entered. Help can be referred to for the commands
shown, enabling quick command input.

Programs created by users in the project are also displayed, call programs can also be created.

A I? CD

Conmand builder
Histary ~ | Find i = @

Pararmeter Yalle
Declarative staternent Interpalation metho
Assignrnent statement Reference position | P1
Flowy contral staternent Approach length @0 F1
El Robot contral statement Mation option S=100
g Designates the int MNEXT — F

Lser pragram

=l

[

ARRIVE Halt the executior
CHAMNGETOOL Changes the tool «
CHANGEWORK Changes the user
CURACC Chbtains the currer
CURDEC Obtains the currer
CUREX] Chbtains the currer
CUREXTACC Ohtains the currer

G | Executes the absolute motion designated with the tool coordinate system,
H —Fareroachr P1,@0F1,5=100
A: History

Select command from history of previously entered commands.
B: Find
Search commands using their names or description.

C: Insert
Selected commands are input at the cursor position on the program editing window.

D: Help
This displays the Help for the selected command.

E: Command list

Commands are listed by category.

P: Parameter

List of parameters for the selected command. Correct commands can be created by input into the values col-
umns.

G: Brief description
Shows a simple description of the command.

H: Input command display
Displays the text inserted for the command, including the input parameters.
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5.4.2.8 Insert registered character string

Allows registration of character strings commonly used in program editing for fast insertion.

(1) Register character string

Operating procedure

1. Press the desired key to which the selected string should be assigned.

2. Choose Edit|Register string.

X

Register string

APPROACH P , P10 , @O0 F1 5= 100

1]

: APFROACH P , P10 , @0 F1 %= 100

mmqmmpmmpom»ﬂxﬁdd»—];

o - o e aHD Y oW

A-Z0-9: Reqgister string Enter : Register string
Delete  : Delete string  Esc : Close

3. Press the desired key to which the selected string should be assigned.

(2) Insert registered character string

Operating procedure

1. In the Program edit window, move the cursor to the line to which the registered string
should be inserted.

2. Choose Edit|Insert registered string.

3. Press the key to insert the character string into the program edit window.
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5.4.2.9

Add comment function

Automatically adds comments to explain the applications of the variables and I/O during program editing.

Comments are added with "'//" placed after them.

If a further comment is added after changing the application description of the I/O and variables, the content from

"//" onwards is updated.

E test.pac *

zpeed 20

clearlog
15 start log
16
17 WOYE P, &0 P20 " checkd
18 MOVE P, P
14 move ¢, p20, Bp pep |
z0 ibd = timer - tt
21 stoplog
22 delay 1000
23 wait io[128] = OFF
24 next iLoop
25 END
<

|

<

zpeed {20
clearlog
startlog

HOYE P, B0 P20

HOYE P, B0 P21

move o, pZl, Bp ppp

54 = timer - tt

stoploz

delay 1000

wait io[128] = OFF
next iLoop

checks *ff Palette &
YA parth
YA Palette &

YA Byne LOG

[ |

19: 31

21 -48A1178 B - Lefty [ parth
29| -ATTMRIA R - lefte |4

FE Vg F 20 AR -+
No. RZ |FIG | i EE
20 0 -1-C5E) (Palette &
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5.5 Program Bank

The program bank allows robot applications to share library programs/functions originally written for one specific
robot or application.

Program samples are already preset in the program bank. For further details on program samples,
please refer to Programming Manual II.

5.5.1 Adding a program to a project

This adds a program from the program bank to a project.

Operating procedure

1. Choose Project|Program Bank to display the eponymous dialog box.
These programs are listed by category. Double-clicking a category displays the programs in that category.
Progeambeee B8

& - W o *I':

) Banic [Fuarctison]
v % AW ; Corwentional lrguage | Fmechronaation with the extermal devios (such a5 sequencer) connected bo 010

w gl \IWTIL | Paslestizng [Foemat]

£l MO | Tl cpmi i doSetAndtst (<Output sgnals, <Symchronizstion signal 2]

= By MO | Ingast, Cutput
ERLANERS I [Explanalbion]
proryes This stabament is the standsrd procedurs bo syrcheonizs with the extennal device (such &
b Anctet [Macre defindicn]

G ODWTH 1 A Compdsros

& i DS Arn Correever [Belabed Terms]

e WD | A Colllsion
e ADWOT : Arrn Spling
o DT SetfResat [Exarpis]
ol DR A ML,

e AW Vision

i 1w L Mscelaneous

ol Sample

[ edars]

2. Select a program.

Two tabs switch between the documentation and source code for the selected program.

Readme tab
Proper documentation covers function, syntax, usage, conditions, limitations, and other particulars.

Source tab
This displays the source code for the selected program.
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3. Press the Add program button to add the program to the folder selected in the Project win-

dow. Other programs within the project can then access this program with CALL state-
ments.

- o

[IFuarection]
M A ; Correeritional lirguage | Fimchronazation with the extemal devion (such 2 sequencer) conrected bo TG

: : [Format]

e MDA ; T cpmiralicnh doSetAndtst (<Output sgnals, <Symchronizstion signal 2]

- ADWAOE | gt Cutpuk
[Exinsien)
proryes This stabament is the standsrd procedurs bo syrcheonizs with the extennal device (such &
aWatAndSet [Maces dfiniion]

Gl ODWTH 1 Compdsros

o ADWS | datn Corresyer [Belabed Terms]

5.5.2 Adding a program to the program bank

The following procedure adds a user program to the bank register.

1. Choose Project|Program Bank to display the dialog box.

2. Select the category.

The first dozen categories, with names starting with exclamation points (!DWO00 to !DW11: Miscellaneous)
are locked, so choose another category.

To add a new category, refer to 5.5.3 "Adding a category" (P. 84).

3. Press the Add program button to display the Add title dialog box.
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4. Enter a title for the program and press the OK button.

Add Title
Please input new litle,

5. Fill out the two tabs.

For the Source tab, copying the contents of the corresponding Program edit window is much faster than re-
typing the program.

6. Press the Update button.
This registers it in the program bank.

5.5.3 Adding a category

1. Select the root category, Bank.

2. Press the Add category button to display the eponymous dialog box.

3. Enter a name for the category and press the OK button.

Add Category
Please input name' of field in Category Table,
Canceal
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5.6 Editing a Teach Pendant (TP) Panel

A TP panel represents the interactive image displayed on the screen of the teach pendant attached to the robot con-
troller.

5.6.1 Editing a TP panel

To edit a TP panel (*.pnl), double-click it in the Project or Program list window to open it in the Panel Designer
window.

Fie [ View Tools ‘Windos elp
=3 Blon @t iaR e ERiren|m .=
QO Asblizil O® Foaad ~OC M il & @ |
ﬂ'_" & B ¢ 4 . = Layoul - Panell
DY et
=] P
Cf
- Propey -
Marsa ]
Tree Paned
s | =
s | B
[ w
ey
ek BT [

« If the Project window does not show file names, press its Display files button.
» Panel Designer procedures appear in the Panel Designer User's Manual separately issued.
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5.7 Folder Functions

Folders hold the key to hierarchical management of the program files in a project.
Grouping program files into folders by function or type adds structure that makes overall operation easier to un-
derstand and encourages compartmentalization, enhancing program portability to other projects.

5.7.1 Creating a folder

1. Select the parent, the folder in the Project window to hold the new folder.

Project window

o #h 32

4 Project test’

@

2. Choose Project|Folder|New to create a new folder and select its name for editing.

Project window

o ¥ 22

= Project test'
=13} Source Fies

3. Enter a name for the folder.

This folder name can be modified at a later date.
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5.7.2 Importing an entire folder
Importing a folder is much faster than importing the files one at a time.

Operating procedure

1. Select a folder in the Project window.

2. Choose Project|Folder|import to display the Browse folders dialog box and specify the
folder to import.

Browse For Folder @

Select the Folder bo impaort,

1) English .

L WP

I ORiMZ

I Program Files
I I swesbup

I teleRobok
E-I0) test

£ WES_Data

+-1 3 WC3_Project
H ) WINDOWS

]

| ok || canca |

3. Press the OK button to copy the selected folder as well as the files inside to the target fold-
er selected in the Project window.

If the target folder already contains a file with the same name, however, a dialog box asks permission
to overwrite it.
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5.8 Making Executables

5.8.1 Checking syntax

The following procedure runs a syntax check on the selected program.

The target is the file in the currently active Program edit window.

Operating procedure

1. Select the program to check.

2. Choose Project|Check Syntax to run the check and display the results in an Output win-
dow.

RAN vZ.7.00

>

£

A syntax error triggers an error message consisting of an indication, , the line number, and a brief
note in the Output window.
Double-clicking on this message highlights the corresponding line in reverse in a Program edit window.

TRAH ¥2.7.00
C:~WORESHH=-40603GA~HH-4 06 03GASource Files'prol.pac]

Line(5) Undefined name Td{AhAAD

Line(s) Instruction not comform to format. LET EQOL
TRAH ¥2.7.00
[C:~WORK-HM=-4 060 3GA~HN=-406 03GASource Files pltdeccont pac)

Warning 0

There is an option for automatically running this check on the program after each save.
Choose Project|Properties to display the project property sheets and look for it on the Compiler tab.
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5.8.2 Making executables

This batch operation applies to all files in the project.

The update is conducted for all programs registered in the project.

Operating procedure

1. Choose Project|Compile to update the executables for the project.

An Output window in the Docking View window tracks progress and error messages from the compiler.

Haking the executable file. . rs
PAC ¥2.7.00
TRAN ¥2.7.00

[Cﬁ::':& Prﬂjalc;;\?Eﬁlg??G =-TEST=0806~VSE57 FG=-TEST=0806"Scurce Filesas

[C \UC? Pra;ecr.\'-'ﬁé.E-??G—TEﬁT —0B0E~VSES 7 FG-TEST-0806  Source Files'ge
V2

[C \UC3 Pm:lact\'i‘S(JE?T-‘G ~TEST=0806~VS657 FG-TEST-0806™5curce Files ha

TRAH ¥2.7.00

[C.~BC3_Project VSbE77G-TEST-0B06VSE57 75-TEST-0B0E“Scuzrce Files“jl
TRAH v2.7.00

[C:=~WCI_Project~¥5&45 7 7G-TEST-0806 V5657 FG-TEST-0806~Source Files ki
TRAN ¥2.7.00

[C:~WC3_Project \'EE& STIG=-TEST=-0806~VSE57 FG-TEST-080&~Source Files“ko
TRAH 2.7.00

[C:~WC3_Project \'-'56- LI G-TEST-0806 V5657 FG-TEST-0 806 Souree Files ku
TRAN v2.7.00 -

L4 ¥

An error triggers an error message consisting of an indication, gy the line number, and a brief note
in the Output window.

Double-clicking on this message highlights the corresponding line in reverse in a Program edit window.

LIKE ¢ . oo
C \UORH\HH -1I:IE-D3GA\HH 406 03GASource Files project nic)
Undefined names. FLTKERHEL [C:~WORX-~HM-40&03GA~HM-40603GASource F

aking the sxecutable fils.

ANELCOMPILER 2.7 .00
[C:~WORE~HH—40603GAHE—406 D264 Source Falaspa . pal]

1 Varning 0

» Checking executable operation requires first downloading it to the robot controller with the proce-
dures in 4.7.2 "Data transfers" (P. 60).

» To specify file names for executables, choose Project|Properties to display the project property
dialog box and select the Compiler tab.
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5.9

5.9.1

5.9.2

5.9.3

Simulation function

Cycle time, trajectory, posture, and so on can be checked by running a created program on the PC. In addition, the
program can be debugged because variables can be monitored during execution and edited.

Grammar check of simulation function

Grammar check of the selected program is performed when entering the simulation mode. Grammar check to run
the program with the normal robot controller is performed first, then a grammar check to see if the program can be
run with the simulation function is performed. Commands that can be run with the robot controller but cannot be
run with the simulation function are enclosed with "#IFDEF.. #ENDIF". Commands enclosed by "#IFDEF.. #EN-
DIF" are not run with the simulation function, but they are run with the robot controller, thus they can be sent to
the robot controller and used as is.

Select [Edit]-[Delete codes for simulation] to delete the codes ("#IFDEF...", "#ENDIF") added by the grammar
check of the simulation function.

CyY—— BET

01 'ITITLE "SauplePrograu2” POl VITITLE "SanpleProgram2”

02 PROGRAM sawpleprogramZ 02 PROGRAM sampleprogram

03 TAKEARN 03 TAKEARM

04 SPEED 100 04 SPEED 100

05 MOVE P,FL 05 MOVE FP,PL

06 IF I[5] = 0 THEN 05 TF I[5] = 0 THEN

o7 AFPROACH L, PL0,50 2 APPRUACH L, PL0,50

0z MOVE L, PLO 05 MOVE L, PO

09 ELSE 08 ELSE

10 APFROACH L, PL1,50 10 APPROACH L, PL1,50

11 MOVE L, P11 11 MOVE L, P11

—_— TR
—— ¢ ¥TEdef _VRC_ ' Don't edit this block
e 4 #Else
15 END 5 CALL HAND OFEN
16 & #Endif
TP
18 END
18

] Sl >
B 1911
Normal Simulation mode

Simulation function and global variables

When values of variables, work pieces, tools and areas are modified by the program started in the simulation mode,
you can select whether to revert to the values before execution or to save the modified values.

Also, global variables can be edited even while running simulation.

Precautions for simulation function

* Multiple programs cannot be started. “call” and “run” are not supported.

+ Simulation function supports part of the commands for calculating cycle time or checking trajectory and op-
eration posture, etc.

* Users must not input "#IFDEF ... #ENDIF" by themselves.
* Programs with arguments are not supported.

* Arm semaphore (axis control right) is not checked. Control rights of all valid axes are automatically obtained.

90



Chapter 5 Writing Programs

5.9.4

List of supported commands

Robot control statement
Move, Approach, Depart, Draw, Drive, DriveA, Speed, Accel, Decel, ChangeTool, ChangeWork, Wait, Delay

Multitasking control statement
TakeArm, GiveArm

Flow control statement
For-Next, Do-loop, If-Then-End If, Select Case-End Select

Input output control statement
Set, Reset

Others
Four arithmetic operations, Arithmetic Function, Trigonometric functions, Coordinate conversion,
Character string operations

» Free curve function of "MOVE" command (MOVE S) is not supported.
+ Simulation function does not check arm semaphore (axis control right).

» Simulation function interprets "true" as "-1". When using "Set" and "Reset" commands, write pro-
grams using "ON"/"OFF".

» Vector operation is not supported.
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Chapter 6 Arm 3D View Window

The Arm 3D view window displays, in three dimensions, the robot's current position and attitude.
Simulation allows the efficient and safe development of robot control programs without having to connect an ac-
tual robot.

During remote debugging, the robot arm on the screen responds to program commands.

6.1 Screen Descriptions

6.1.1 Arm 3D view

This window displays, in three dimensions, the robot's current position and attitude.

It is for visualizing robot activity, determining the robot's operation range, and, after adding other objects to the
layout, detecting collisions with surrounding equipment.

x|

T Arm 3D View

13
Type-1 0 0.00

A
®
j==3
i1}
(]
i
Gk
B
5
=
=
&
=
@

A: Current positions
This area displays the current values of robot position variables of types P, J, T, and J-EX.

The Arm|Display current angles submenu switches the layout here.

B: Work number
This area displays the current work number.

The Arm|Work coordinate monitor submenu switches between display/non-display of the layout here.

C: Tool number
This area displays the current tool number.

The Arm|Tool coordinate monitor submenu switches between display/non-display of the layout here.
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D: Arm 3D view tool bar

A=+ D-1
@&)=— D-2
@+D-3
#—D-4
Ey—D-5
M= D-6
i@i— D-7
i~ D-8
P—D-9
af+— D-10
[EEF— D-11
i— D-12

far=—D-13

D-1: Rotate

This rotates the view on the screen using a mouse.
D-2: Fixed view

This fixes the current view on the current position.

D-3: Rotation on Z-axis
This rotates the view on Z-axis using a mouse. (Default)

D-4: Rotate: screen bisection
This rotates the view on the horizontal/vertical axis.

D-5: 3D view teach
This teaches by clicking the object.

D-6: Measure point-to-point distance
This measures the distance between two clicked points.

D-7: Screen shot
This captures the current screen image and saves it as a file.

D-8: Recording setting
This performs video compression settings for recording.

D-9: Recording start and stop
This starts and stops recording.

D-10: 3D screen
This switches the screen to the 3D (perspective projection) mode.

D-11: 2D screen
This switches the screen to the 2D (parallel projection) mode.
D-12: Move origin
This moves the origin of the base coordinates to the center of the screen.
D-13: Whole object
This resizes the display to show the whole object.
D-14: Change view (+X)
This shows the display viewed from the +X direction.
D-15: Change view (+Y)
This shows the display viewed from the +Y direction.
D-16: Change view (+2)
This shows the display viewed from the +Z direction.
D-17: Change view (-X)
This shows the display viewed from the -X direction.
D-18: Change view (-Y)
This shows the display viewed from the -Y direction.
D-19: Change view (-Z)
This shows the display viewed from the -Z direction.
D-20: Help
This shows the operating procedure in the right corner of the screen.
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Moused-based viewing operations
* Rotate: Left button + drag
* Pan: Left / right button hold + drag
* Zoom: Right button + drag

Moused-based robot / object operations
+ Select: Left-click
* Move object view to the center of the screen: Shift + left-click
* Object full screen display: Alt + left-click
* Move: Ctrl + Left-click
* Move in a straight line: Coordinate axis Left button + drag

* Rotate: Ctrl + coordinate axis Left button + drag
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6.1.2

Arm modeling

This window is for adding tools, work pieces, obstacles, and other objects to the equipment layout in the Arm 3D
view window using 3D data from either the built-in simple modeling software or external sources.

A: Object tree

Maodel tree
& Root
E a::Base
= )Q WS-B577G-A
+ - A, =Tool group s

= ,I\ <fAreagroup > A
w A awork groups

Model

E YY) -

WS-B5F7G-A -1 F
Display —
H
= = =]
= = =
= 4 =

This shows the object hierarchy behind the Arm 3D view.

Right-clicking anywhere in the object tree area displays the following context menu.

Add node
add 30Data

Import shape data
Export shape data
Cuk

Copy

Paste

Delete

Zhange name
Mowe Robot Data

Children nodes. .. 3

Property

Add node
This is for adding a node underneath the selected object.

Add 3D data
This is for adding an object using 3D data from an external source.

Import shape data
This is for reading in existing modeling data.

Export shape data
This is for saving the modeling data for the selected node or object as a file.

Cut
This moves the selected object to the Windows clipboard.

Copy
This copies the selected object to the Windows clipboard.

Paste
This inserts the object in the Windows clipboard as a child of the currently
selected object.

Delete
This deletes the selected nodes and objects.

Change name
This is for changing the name of the selected node or object.

Move Robot Data

This is for moving all data of Base objects including the robot on the object
tree.

The robot data moves as a child of the selected node or object.
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Children nodes...

All objects below the selected node can be expanded/collapsed, displayed /
not displayed, interference checked / not checked.

Property
This displays the property sheets for the selected object.

B: Add buttons

These add an object of the shape indicated on the button. There are six shapes available.

C: Node button
This adds a node.

D: External button

This reads in 3D data from an external source.

E: Name

This field specifies a name for the selected object.

F: Color

This field specifies a color for the currently selected object.

G: Display check box
Selecting this check box displays the currently selected object in the Arm 3D view.

H: Collision detection check box

Selecting this enables collision detection for the currently selected object.

I: Properties button
This displays the property sheets for the currently selected object.

J: Relative position

These fields specify the relative position for the currently selected object.

X, Y,Z : Relative x/y/z coordinates in mm.
RX,RY,RZ : Angles relative to the corresponding axis, in degrees.
K: Size

These fields specify the dimensions for the object selected on the tree.
X,Y,Z : Dimensions along the x-, y-, and z-axes, in mm.

The radio buttons above offer a choice of specifying half- or full-sized measurements.

+ If the data of the selected object is 3D data imported, the Size fields specify the magnification.
Assuming the original size of the 3D data as "1," specify the magnification.

» Imported 3D objects cannot be edited.

» Entering negative values into the Size fields inverts the object.
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6.1.3 Arm operation

This window is for moving the simulated robot in the Arm 3D view window.

Operation modeg ——————————————
A — o
B ———work coordinates
C ———ool coordinates
o || st
L 0 (v
[~ | Robot position
1 O [Eedn J
2 e e J
E- |= J
1 W,
5 ‘ U
% [ [182.18)76 J
Teach
F ———0 30 view teach

A: Ope. mode
Select movement mode.
* Axes: operates all axes.

* XY-bisection: moves according to the selected work coordinates. RX/RY/RZ rotate around the work co-
ordinates centered on the tool origin point.

* Tool: moves according to the selected tool coordinates. RX/RY/RZ rotate around the work coordinates
centered on the tool origin point.

B: Work coordinates

Select work coordinates.

C: Tool coordinates

Select tool coordinates.

D: Speed/Inching
Select normal running or inching.

* Speed: While the "Move position" button is held down, the corresponding robot joint continuously moves
at the specified speed (%).

* Inching: Each time the "Move position" button is pressed, the corresponding robot joint inches by the spec-
ified amount of movement (mm or degree).

E: Move position buttons
Moves the robot displayed in Arm 3D view in accordance with the selected movement mode.

F: 3D view teach
Teaches the posture symmetry to the surface when clicking an object within the Arm 3D view window.
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6.2

Simple Modeling

The built-in tool is for quick and dirty modeling of the pallet bench, pallet, work, and other objects.
The Model tree window presents a hierarchical display of the objects in the Arm 3D view.
The top node is Root, which starts out with the following predefined nodes.

Nodes are virtual items to combine multiple objects and name them.

Maodel tree o=

o Bl Base
[+ JE ¥5-6577G
- ), <Area group>
- N, <Work group>
[+] }\. cony
o A table

Work group
This group contains the coordinates for eight work pieces, Work0 to Work?7.

Selecting the Display check box in the Model tree window displays the current coordinates in the Arm 3D view
window.

The work group node relative positions reflect the Work coordinate settings. Choose View|Tool/Work/Area
Settings|Work to display this window for modifying these settings. (Work0 cannot be edited on the base center.)

(D= TN N SR N TR AR W AR L TN W W ¥
L3 Manitar Communication Offline M TSR TR R

| Arm operation x|

Tel Arm 3D View

Operation mode

¥ Arm 3D View

Yig ¥ 2

75

— = &
wiork coordinates WORKL v ®:
Tool Coordinates (o000 - Flan

- B &
Distance
@"

Rebat potition ———————————

X:ig w2 —— —— E
fas

™~

=
2
& E e ® |

=
=z

I [

o
[

Tool group
This group contains the coordinates for sixty four tools, Tool0 to Tool63.

Selecting the Display check box in the Model tree window displays the current coordinates in the Arm 3D view
window.

The tool group node relative positions reflect the Tool coordinate settings. (Tool0 cannot be edited on the base
center.)

Area group
This group contains the coordinates for 32 areas, Area0 to Area31.

Selecting the Display check box in the Model tree window displays the current coordinates in the Arm 3D view
window.
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6.2.1

Adding nodes
A node may be added anywhere in the object hierarchy.

Select a node on the object tree, right-click, and choose Add node from the context menu that appears to add a
new node as a child of the selected one.

Grouping the pallet, pallet bench, and other objects under a common node, for example, enables
copying and pasting them together as a single group.

Adding objects

The following is the procedure for adding the pallet bench, pallet, work pieces, and other objects to the Arm 3D
view window.

Layout example

™ Arm 3D View

@
]
Cl
@
.
&
]
B
7]
]
)
(]
@
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As our example, let's start with the pallet bench.

Operating procedure

1. Choose View|Arm View to display the modeling window.
2. Specify where to add to the model by selecting a node to be the parent.

3. Press the |Qi (Box) button in the Model tree window to add a box to the Arm view window.

"

:
- |
L1
i
[
]
il
B
]
H
=]
bl

4. Modify the object to give it a name and a color.

Change name

Right-click on the object and choose Change name from the context menu that appears to highlight the
name, ready for editing.

Changing color

To change the color of an object, press the Pick color button in the Model tree window and choose from
the palette that appears.

Model Color i3
b 6409 B cobor

: ErEFECFEEE
ome Bl m ECFEFEEN
Exluisplay ] Collsion decection [Py | ENEEEEEN
Relokive posiion EfNFEEEEEN
¥ [ wipe [ wipya[ iy EEEEEEEN
R (s [T = (= E----[--l_
Sipe

Cuslom colors:
EEEEEEEN
EEEEEENEN

Scale: EHaf  ad

x [ s [ s z [ sipd

[ Daine Cistom Cokors 7> |
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5. Change the object's position and size.

Hiodel

4lb 0409 @
Neme  [BALL | @
Floisplay [ Colision detection [_Property |
At PN
x [y [ iz wby
R | == D == - A=

&
L]
L
Lol
-
-
-
-
£
L]
B
[ |
L]
=
[ |
3

Scale: [OLT ST |
% | sy sol z | =0k

6. Add two more boxes to complete the pallet bench.

Here, it is faster to copy and paste the above box as the second leg and then again as the starting
point for the top.

W Arm 30 View

c EEEEER cF B8 sReE

101



Chapter 6 Arm 3D View Window

The way the object is displayed can be altered with the Model tree Property button.
Pressing the Property button displays the dialog box below.

Model setting f@

Display setting
[ isplay framework
[ isplay point anky
[Jirvert material color
[ isplay bounding mesh
[Jisplay name on the screen

[ isplay coordinate arigin

Related axis

7 V| [GE— [ !

Collision detection setting

| =
oK ] ’ Cancel
Display setting
Sets object display properties.
Related axis

Settings for objects moving in relation to the added axes in the case of projects with added axes
or SMT7 controller. Set the axis, movement and movement units.

Collision detection setting
Detection level: Specifies the sensitivity for detection of collisions.

Display detection area: Displays the range for detecting object collisions.
Detailed option: Further options for the range for detecting collisions with imported 3D data.
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6.2.2 Saving objects
Saving objects as modeling data files allows immediate reuse in other projects.

1. Select the object or node to export.

2. Right-click and choose Export data from the context menu that appears to display the
Browse folders dialog box.

Browse For Folder SI

Select save folder

+

I Prosgram Files o
# ) sweetup
L] teleRobok
1) best
) WC3_Data
) WiC3_Project
(=2 Samplefroject
=i SampleProject
| Baclkup
[ 1 Model Data

+

| MakemewFoder | | ok || cancel

3. Select the target folder and press the OK button.

All objects contained in the selected nodes / objects are also saved.
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6.2.3 Importing objects

The following is the procedure for reading in modeling data exported from another project.

1. Select the parent node for the data.

2. Right-click on the object tree and choose Read shape data from the context menu that ap-
pears to display the dialog box for selecting a file to import.

Select shape data

Look i | £ HANDDT v O @ @
LY @Parts
9 [=|HanD01 PT3
My Recent
Documents
?‘E_‘.
Desklop

My Documents

File name: |HanDO1 PT3 v [ open |

& @

My Metwork Files of bupe: LShape data [*.pt3) v ! [ Cancel ]

3. Select a file and press the OK button.
Selection is limited to shape files (*.pt3).
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Importing 3D Data

The following is the procedure for adding an object using 3D data from an external source.
The following formats are supported.

* Directx file (*.x)

* VRML 2.0 file (*.wrl)

WINCAPS lll does not support the VRML 1.0 format.
Use VRML 2.0 (or VRML 97) format data.

Operating procedure

1. Select the parent node for adding the object.

2. Right-click and choose Import modeling data from the context menu that appears to dis-
play the dialog box for importing such data.

read 3D data E]@
Lockir: | £2 0 J0 2 > m-

= 4103e5-2650_prt.wrl
=] 41081 1-046-c_prt.vrl
= 410811-188-c_prt.vrl
= 410833-0740_prt.wrl

File name:  |410365-2670_prt.wl
Files of type: | 30D ataFile]" ;" vl |
Unit - Millirmeter(mm) v
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Chapter 6 Arm 3D View Window

3. Select a file and press the OK button.

The default format is DirectX. For VRML data, switch the file type to VRML (*.wrl).
The corresponding object appears in the Arm 3D view.

The units of the data scale may differ according to the software on which the 3D data was created.
Select the appropriate unit and import.

Imported 3D data may display a mirror image. Enter a negative value in the Scale box to display a
normal image.

N N

Model

eI L L)

Model

Alnb|04/09@)

o o
[#]Display []Colision detection Property [#] Display [ Colision detection Property
Relative position

B

Relative position
o v o Z[  op X[ o Y[ o z[ of

R | D‘::lRY‘ DtiIRZ| g|i| RY | DtiIRY| g‘i‘RZ| g|::|
Zoorm Zoorm

Scale: COHAf @al Scale: Half @l
l)‘r | ll o ) YIS | [

e Y[z o
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7.1 Overview

These functions are for monitoring robot controller variables, I/O, and other aspects of operation and for checking
robot controller program operation under WINCAPS III control.

They cover all phases of robot application development.

Preliminary investigation with no actual equipment
* Equipment layout with 3D modeling
* Collision detection using this 3D model

e Dummy I/O input

Adjusting initial equipment setup
* Modifying variables and 1/O

* Running programs

Troubleshooting equipment already in production use
* Monitoring variables and I/O

» Displaying error, operation, variable, I/O, and trace logs

7.1.1 Monitoring and debugging

The online functions serve two basic purposes.

Monitoring
This monitors the status of the robot controller.

Displays the robot's attitude in the Arm 3D view, and the variables, I/O, program executable lines. All types of
variables can be edited.

This software can receive all log data and preserve them.

Debugging

In addition to monitor functions, programs in the robot controller can be executed on your PC for debugging.

ACaution
Debugging is not possible for robot controllers prior to Version 2.7.

The software also debugs programs, using the following functions.
* Adjust robot speeds
* Reset all programs
+ Start/stop supervisory tasks
* Run programs
» Choice of Step-stop, Cycle-stop, Halt, and Program Reset
* Step in
* Toggle breakpoint
* Clear all breakpoints
* Breakpoint stop setting

e Dummy I/O for system inputs
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7.2 Monitoring

For further details on connecting to a robot controller, refer to 1.5 "Connecting to Robot Controller" (P. 8) and 4.7
"Link with Robot Controller" (P. 59).

7.2.1 Initiating monitoring

Operating procedure

1. Choose Connect|Monitor Communication|Monitoring (online) to initiate monitoring.

This menu command is only available when the robot controller is offline. It is not available during de-
bugging (online).

2. Wait for monitoring to start.

A status bar appears to display the current monitoring status.

W VSE577G-TEST - WINCAPS Il

Fs Vieris  Project 24 Ar T Wi

{ L' e work:0 Tool:o| @ moToR @ LOCK
H&H ﬂ et

e e | " . & T TR e

When connection for online operation is complete, WINCAPS IIl windows automatically display robot
controller internal data. Returning online brings you back to the project in the PC. (The received log
data also remains in the PC project.)
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7.2.2

7.2.2.1

Monitoring variables

There are three window types for monitoring variables.

Adding variables to the watch list

There are two ways to monitor variable's contents: directly selecting it to temporarily display its value as pop-up
tip text and adding it to the Watch list.

Operating procedure

1. Double-click a program in the Project or Program list window to display that file in the Pro-
gram view area.

B [On halt[VIBRATION_VSL.VIB_VSL.PROIZ(Line2) - Ar... [ |/03][%]

po2 PROGRAM PROZ2 24— A

5 MOVEPRIL
00 CELAY 200%1) = (0,0, 0, 0,0, 00 | B
10 CALL Satdonior & 1,3, 9)

11 CALL ChaarSrvivionitor
12 CALL StartSrMonitor
1 CELAY 250

A: Current step (line)

Highlighting indicates the current program line.

B: Variable contents

The contents of the currently selected variable appear as pop-up tip text.
2. Select a variable and choose Debug|Show Quick Watch to display this dialog box.

Tarke : GLORAL
Warishs 1 1]

W = (0, 11, 29600, 135.5574, O, 39.69651, -175)

3. Press the Register button to add the selected variable to the Watch list.
For further details on Watch window settings, refer to 7.2.2 "Monitoring variables" (P. 109).
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7.2.2.2 Confirm the registered watch items.

This window displays variables from a user configurable list.

Operating procedure

1. Choose View|Watch to display this window in the Docking view area.

‘arable name
GLOBAL 1 1P 55 E
GLOBAL 1121 55
GLOBAL 112] 55 b.d
< >

Frogram lisk | Local varishle ; Wakch
Task
This displays the program name.

Variable name
This displays the registered variable names.

Value
This displays the variable values.

Type
This displays the variable types.

Log
Select Valid / invalid for the log.
Select Valid if a log is to apply.

7.2.2.3 Checking global variables
This window type displays global variables of types I, F, D, V, P, J, T, and S.

Operating procedure

1. Choose View|Variables and choose a type from the submenu to add the corresponding
window in the Docking view area.

. | Semart: tWiess

Mo - n 2 1 14 B A
0 0 0 0 0 0

1 0 11.24608 120.8574 0 39.89651 -135

2 70 -68.75392 48.35742 120 8010342 -327

3 0 0 80 0 %0 45

4 s 52 80 45 s 72

5 0 0 0 0 0 45

Jump

Displays the specified number.

Smart View
Displays only variables with a check in the Smart column.
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No.

Displays the variable numbers.

Value
Displays the value.

Application
The user can enter the application. When the Add comment function is in use, text input for the Appli-
cation is added to the program as a comment.

Macro name

Enter the name of macros usable in the project.

Smart check box
Only those variables checked will be displayed.

7.2.2.4 Checking local variables

This window type displays local variables for the currently selected program.

Operating procedure

1. Choose View|Local Variables to display this window in the Docking view area.

Variable name

Displays the variable names.

Value
Displays the value.

Type
This displays the variable types.
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7.2.3 Monitoring I/O

The I/0 window shows the current I/O states.

Operating procedure

1. Choose View|l/O Window to display this window in the Docking view area.

o
Jumnp Smark Yiew Q‘J %
No. State Type Lsage Macra Durnry Log Srnart Qscilloscope o
Systern input  Step stop (all o SINL
Systern input  Strobe signal SINZ
Systern input Data area bit 0 SING
Systern input Data area bit 1 SINg
Systern input Data area bit 2 SINS
Systern input Command area  SING
Systern input Cormmand area  SINT
Systern input Command area  SINS

b N T ) I S TN I L I e |

|

4

Jump
Displays the I/O of the specified number.

Smart View
Displays only 1/0 with a check in the Smart column.

Oscilloscope display button
Turns on/off the Oscilloscope display.

Dummy input button
Dummy input is possible for I/O with a check in the Dummy column.

Hide unused field button
Pressing this button hides unused fields, fields to which no I/Os are assigned as shown with "--" in the
Type column.

No.
I/O port number.

State
A green icon is displayed when on and gray when off. You can switch between on/off by clicking on the
icon when in Dummy input mode.

Type
Displays the I/O type. Displays I/O port type: input/output, exclusive/universal, internal/hand I/O, etc.

Application

Users can add comments for each I/O port. Already input in exclusive signals, etc.

Macro name
Input the macro handling the I/O as the name inside the program. This is already input but can be freely
changed.

Dummy
Dummy operations are possible for I/O with a check in this column.

Log
I/O with a check in this column will have a log record. The upper limit is 50 at a time.
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Smart
Press the Smart view button to display only I/O with a check.

Oscilloscope
Displays whether the I/O is on/off in oscilloscope fashion. On/off changes can be checked with a time-

line.

7.2.4 Monitoring robot

The Arm 3D View window shows the robot's current attitude.
The trajectory of the robot's hand movements can be displayed.
This trajectory display can be operated by choosing Arm/Movement history.

¥ Arm 3D View -

J1 J2 3
Type-] -18.16 59.54 106.59 5.29
«|

7.2.5 Errors during monitoring

A robot controller error displays a WINCAPS III error message.

Error sccurred at controller: 21DE

A
&k Resbaaese machine lock
Lewal2

Show detal [(operationtog | [_eroriog |
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7.2.6 Validate the controller function extension

This enables validation/invalidation of controller function extensions from WINCAPS III.

Select Tool|Controller function extension in online (monitor) mode to open the Controller function extension dia-
log box.

Controller function extension &|

Input password number, and click [Add] or [Delete].

Function SRR [ add |
Passwiord number i | ’ Delete ]
| Close |

Enter the password number for the function to be extended and press on the Add button to validate it.

To invalidate them, enter the validation password number and press the Delete button.
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7.3

7.3.1

USing Debugg i NQ (Robot controller version 2.7 o later )

For further details on connecting to a robot controller, refer to 1.5 "Connecting to Robot Controller" (P. 8) and 4.7
"Link with Robot Controller" (P. 59).

Initiating debugging

First the robot controller must satisfy the following conditions.

+ The mode selector switch (physical switch) on the teach pendant or mini-pendant must be in its AUTO posi-
tion.

e\ Y

* The communications link must be properly configured.

Link type
For Serial (RS-232C) (COM2) : This must allow read/write access.
Ethernet : The individual address list must allow read/write access from the computer.

Only computers with Read/write in the column circled in red can initiate de-
bugging.

& o i v Jotrt WO To|[ T

Individual IP Settings

IndivIP 1

192.168.

IndivIP 2

192.168.

Read only

IndivIP 3

192.168.

Read/urite

IndivIP 4

192.168.

Disable

o of ni | we| |

| Change.

For further details on configuring the robot controller, please refer to its Setting Guide.

* No PAC programs are running.

» All motors are OFF.
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ACaution

» The WINCAPS IIl debugging functions are for running robot programs and controlling operation

from the computer.
To ensure safety, always stay within reach of an Emergency stop button on the teach pendant,
the mini-pendant, or the equipment.

» Never debug over a link that puts the equipment out of sight of the operator at the computer.

Operating procedure

1. Choose Tool|Option and select the Enable online-debug mode check box on the General
tab.

£ Option setting f‘5_<

I] Editor ] Communication] Arm ]

Project

J

Save folder :

EC:'!,Documents and Settings;l,jara'l,My Documents!, i E]

‘Wwhen loading it, the last window arrangement is restored,

Log

} [Trace Log] display PAC Commands.
.

Debug Function

3™ [|Enable online-debug made.

=N

Ok ] ’ Cancel

» Leaving Enable online-debug mode deselected disables all debugging functions, so selecting
one during online operation triggers an error message.

+ WINCAPS Il always starts with debugging disabled.

2. Choose Connect|Debugging (online) to initiate debugging.
A status bar appears to display the current debugging status.
A Stop button also appears independent of WINCAPS III.

Status bar

W VSE577G-A - WINCAPS 11

Cpas £ [z

%I‘Q @m:um:u @ motce @ ook
E.)

=N AL Ly A r

{ | Monkor Comeunication Online(Tebug) = e % E oy, HH S R E A
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Stop button

Stop Butkton

The teach pendant or mini-pendant also display a Debugging status screen.

Q @ 4 weosss | HﬂTelW ‘

Automatic aborting of debugging
WINCAPS III and the robot controller automatically switch to offline operation if any of the following
situations arises.

* Someone switches the pendant's mode selector switch away from its AUTO position.

* They detect severance of the link between them.

* They detect severance of the robot controller's link with the teach pendant or mini-pendant.
* The robot controller loses power.

* A password-protected screen saver kicks in.

Side effects
Switching to offline operation triggers the following cleanup operations.
+ Stopping PAC programs
e Turning off motors
» Stopping supervisory tasks
* Closing teach pendant (TP) panels
* Clearing all breakpoints

* Clearing all dummy I/O settings

When connection for online operation is complete, WINCAPS IIl windows automatically display robot
controller internal data.

ACaution
Debugging imposes the following restrictions.

* Only the computer doing the debugging can run PAC programs (or supervisory tasks) or turn on
motors, not a teach pendant, a mini-pendant, I/O devices, or other computers running the ORIN
SDK.

» The teach pendant cannot load programs.
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7.3.2 Launch the program from WINCAPS III.

In addition to monitoring, WINCAPS III runs and debugs programs stored inside the robot controller.

Operating procedure

1. Double-click the program to execute in the Project or Program list window to display it in
the Program view area.

2. Choose Debug|Start a Task to display a confirmation dialog box.

WINCAPS Il e
e
I | Do you wank ko run the program [FOLDEROL, TEST]
k. *
() Single-cycle
{3 Continuously
[ (] 4 ] [ Zancel J

3. Select an option and press the OK button to run the robot program as specified.
The robot will operate following the program's commands.

The Arm 3D view, if open, tracks actual robot operation.

LTI T

Do [ g fomn Cued Qb dm D wea= b
'ﬁi‘ﬁmc'\wo @ @oox [ -".
= AN " L, I = T Y

| Mot prwpten ebeGvted - M M Bowle MM B ST TSI RN

B e |

et | 1 - Broode 1% - Motey Cumene | 1 - o

L L1} LI LR T LR

When debugging supervisory tasks from WINCAPS IIl, the following functions are used.
» Step in, Step-stop
+ Halt
* Program reset
* Toggle breakpoint

Note that stop commands to all programs, such as Emergency stop and Reset all programs, cannot
stop supervisory tasks.
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ACaution

The WINCAPS Il buttons are useless if the computer crashes or the communications link is lost. To
ensure safety, always stay within reach of an Emergency stop button on the teach pendant, the mini-
pendant, or the equipment.

7.3.3 Controller settings

Debugging allows WINCAPS III to modify the robot controller's operating settings.
The following settings are accessible.

* Motor
These control power to the corresponding motor.
* Machine lock
The ON setting locks the robot, limiting WINCAPS III control to the simulation.
+ 1/0O lock settings
These duplicate the teach pendant settings under F4 (1/0O), F6 (auxiliary functions), and F7 (I/O Lock).

» External speed settings
These modify the Speed, Acceleration, and Deceleration speed settings.

External speed setting

Speed ; 5, 62,6956 %
Acceleration : A 19,3074 %
Deceleration : ) 39,3074 %

oK ] I Cancsl ]

* Automatic mode settings (Standard robot controller specifications only)
The choices are external and internal.
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7.3.4 Input signal dummy operation

Operation of the program can be checked even without peripheral devices linked by dummy alteration of the I/O
input signal.

7.3.4.1 Configuring dummy 1/O

Dummy operation of the I/O requires selection of the input signal to be operated.

Operating procedure

1. Choose View|l/O Window to display this window in the Docking view area.

]
a-tET | I1 @9 S
No.| 1 | %{7 ) ) =il o4 2=k [+
544 SAAN O9UFES EIEsE  DSING
546 SAAN  JvUkEsEIEsh  DSING2
546 SAAN  JvUkEs EEsh  DSING
547 SAAN  JvUkEE EEsh  DSIN
548 -
549 -
560 -
561 -
BE2 | LAAAN DU
553 ARAN DUNZ L
564 ARAN DUING
556 ARAN DN
586 ARAN DUING
557 ARAN DUMNG
558 ARAN DuN?
559 ARAN DUMNg
560 ARAN DUING
561 ARAN DUINIO
562 ARAN DUINT 1 -

2. Switch on the Dummy check box for the dummy operation input signal.

vw . ®
ER T Av-t&T | J1 9 B
No.| Ik BT g RA0% i o4 3=k [+
544 SAAN O9URSES BOEsl  DSINGI
545 SAAN ORURSES EBIEel  DSINGZ
546 FAAN OvURSES B2Evl  DSINGE
547 SAAN  O9UREES BByl DSINat
548 -
540 -
550 -
551 -
562 SRR DLW e
563 SAEAH DUINZ |
554 SAFAH DUINZ
556 SAEAH DUIN4
556 SAFAH DUING
557 SAEAH DUING
558 SAFAH DUIN?
559 SAEAH DUINE
560 SAFAH DUINY
561 SAEAH DUINTD
562 SAEAH DUINTT =
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If several input signals are set, specify the range by dragging and combine them by selecting Enter dummy
check or Remove Dummy check using the mouse right-button menu.

/o ®
ER T A7-t&T | J1 @ | B

No.| IREE (BT FRi% w004 il o Az-b [+

a4 SAAN  IURSRECEOEE DSk ] EwD)

45 HRAA I72 kSR ey DSING2

546 HRAAM I72 kR B2y DSING3

547 FAAN  JwUKSEE BBEyk  DSING4

548 -

540 -

580 —

551 s

852 AR DUIN

563 SREAN DUINZ |

564 SREA DUING

556 SREAN DUIN

555 MAAN DUINS

57 SRR DUING

558 SAAH DUINT

559 HilzE%) DUINE

560 SREA DUIN

561 SREAN DUINID

562 AREAD DUINT1 m =
/0 =
ER T A7-ha&T | J1 @ | B

No.| Ik BT g RA0% [0 o4 2z-+ []

544 BRAAN v kSEE: B0Esk  DSINGT :

545 BAAN v ksEE: BBk DSING2 | m |

546 FAAN OvURSES B2Evl  DSINGE

547 SRAN Ul Bk DS LIRbESE NI

g = BHOF T Y

540 - DHOFIHEAND

550 - DHOFIoEET

il e 27-HIFIEAND

o ARD DU T hOF IS S

563 SREA DUINZ

554 SREA DUIN3 y

556 SREA DN 3 IE-©

556 SREA DUING

557 SREA DUING

556 AR DUINY FATHERE)

= SRAAA DUINg —

560 SREA DUIND

561 SREA DUINID

562 SREAD DUINT =

3. Press the Dummy input button to reflect the dummy I/O settings in the robot controller.

Press the Dummy input button again to remove the robot controller dummy I/O settings.

BT 52 A7-hET 1
No. 8 517 Fsd 0% p=le) o AT—h
544 EEAS  JvoFRRE BOEvE  DSINGT = 0O
545 BHEA D I F5R BB 1wk DSINg2 v
548 BHEAN g ey DSING3 v
547 BHEA N il el T DSING4 v
643 --
543 --
550 -
561 -
B52 | RAAN DUINI v
5653 RRAN DLINZ v
564 RRAR DLUINZ v
5E5 RRAN DLUINA v
556 AR DLING v
557 A DLING v
558 AR DLIN? v
559 A DLINg v
560 AR DLING v
561 A DLINID v
562 REAN DLUINT1 v -

+ If communications errors occur using DeviceNet or other field networks, dummy input settings
cannot be made unless field network display error settings are 1:Default. Refer to Field Network
Display Error Parameters in the RC7M Controller Manual Option Equipment Manual regarding
such display errors.

+ Dummy I/O settings are not possible for applications listed as Reserved for exclusive input.
Switch the Dummy check boxes off before using.
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7.3.4.2 Input signal on/off operation

7.3.4.3

Press the Status lamp of the input signal to be turned on/off. When lit green it is on, when gray it is off.

#2T07 2=-tan | 11[@) Bk

No. REE |37 2 wH0E D o5 | Aw-k [+
544 EAAN IRURSESEOPR  DSINGI v

545 EAAN IRURESUEEIPYL DSING2 v

546 EAAN IWURSESEIPL  DSINGS v

57 EAAN ORURSESEGPL  DSING v

548 =

549 =

50 =

561 =

2@ UAAAN DUINI v

553 AN DUz v )
554 AN DU v

555 AN DU v

556 AN DU v

557 AN DU v

558 AN DU v

553 AN DUNg v

560 AN LT v

561 AN DU v

562 AR DUNI 1 v =

Exclusive input signal on/off operation (DIO command viewer)
In debugging exclusive input signals can also be dummy operated. (With monitoring non-exclusive input signals
can be dummy operated.)

Dummy I/O configuration is the same as for other input signals, but on/off can be operated through the DIO com-
mand viewer as well as the standard method.

The DIO command viewer can be used when the I/O assignment mode is Mini I/O exclusive or Standard. Com-
mand and data fields are automatically turned on/off in response to the I/O command functions. For /O commands,
refer to the Command Execution Input/Output Signals of the RC7M Controller Manual or the Command Execution
Input/Output Signals (standard mode exclusive) of the RC7M Controller Option Equipment Manual.

Operating procedure

1. Choose Tool|DIO command viewer.

IO E F1—1 X

J7F588L : 10544 - 547]

547 544

T —A5EEN - 10520 - 527]

1iimilin [1- Fo85 00t Hes v
527 520
T —HF8HE2 : 10[528 - 543]
LLIRILIRILImEl]] o]
543 523
I voms) - s« [ Abo-7 ] [ Rukesh ] [ BB ]

(This screen shows standard I/O assignment mode.)
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2. Select desired items from the pull down lists for Command field and Data field 1, and input
appropriate values in Data field 2.

Odd parity is automatically set.

IO E F1—1 ®

J7F588L : 10544 - 547]
|1 - 2055 LENTE v

547 544

T —A5EEN - 10520 - 527]

527 520

T —A5EE2 | [0[528 - 543]

LLIRILIRILImEl]] 0
543 528

I vomsis] - =7« [ abo-7 H:l?)rﬂtwh H 5[V ]

3. Press the Command set button

The on/off status of the Command field, Data field 1, Data field 2 and Odd parity are reflected in the robot
controller.

4. Press the Strobe button.

The robot controller strobe signal will turn off then on again, and the command will be executed.
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Various types of logs can be recorded for robot operations and viewed or saved.

This data can be put to use to search out the causes of errors and remedy them to shorten cycle time.

Recording times, saving fields and acquisition methods differ according to the type of log.

The number of logs recordable is decided by log types. The number and intervals (fineness) of control logs and
servo data logs can be set.

The three types of memory fields for recording log data are as follows.

« DRAM

Data will be lost in this field when the controller's power is switched off.

« SRAM

Data is retained even when the power of the controller is switched off (though it will be lost if the memory
backup battery fades)

* Flash memory

Data is retained even when the power of the controller is switched off (even if the memory backup battery

fades)
The types of logs usable in WINCAPS III are as follows.
Log name Acquisition timing Acquisition inter- No. saved Data record | Error trigger
val memory log
Error log Regularly saved When errors occur 1,000 SRAM O
Operation log Regularly saved When operational 1,000 SRAM O
event occurs
Control log Manual / program |Select from 8/16/24/| 1,250 to 30,000 DRAM* O
32 ms
Trace logging Manual / program |Command execu- 10,000 DRAM O
(multi) tion
Single-trace Log Manual / program |Command execu- 10,000 DRAM x
tion
Variable log Manual / program |Log opening / up- 1,000 DRAM x
date of values
I/O log Manual Log opening / up- 1,000 DRAM x
date of values
Joint servo log for |Program Select from 1-8 ms 1,250 DRAM X

particular joint

* Control log data can be manually copied to flash memory.

124



Chapter 8 Logging

8.1 Log record timing

Logs are recorded at four different times as follows.

* Regular recording

Error logs and operational logs are regularly recorded. 1,000 logs can be recorded for each, with the latest

1,000 being retained.

* Manual recording by WINCAPS III or the teach pendant.

Recording can be started and stopped manually using WINCAPS III or the teach pendant.

F Trace log

& @ 4

HAN

Mo. | PRC Mame

447 | PMEGETI

¥5-6577G

Ling Murmb

2

| doint WoTol[ 1w

Program List [No. of programs: 6]

Dir:\folderdl\

WPRO1&1 prolél.pa | Yes Yes Enable
["PRO1@2 prol@2.pa | Yes Yes Enable
["PRO3 prol@3.pa | Yes Yes Enable
["PRO1@4 prol®d.pa | Yes Yes Enable
[T TEST test.pac Yes Yes Enable
[ XDGETPALT xdgetpalt | Yes Yes Enable

I StrtlLog | StoplLog| ClrlLog I | |
Cancel: Close this window @mckurr

o v ‘ New PRJ | | | SyntxErr | Config. |

* Recording by program comman

ds

Settings are available to start / stop log records or clear them in programs. This is used when you wish to
record a particular operation in a program. The three commands used are STARTLOG, STOPLOG and

CLEARLOG.

It is also possible to determine the range of logging by specifying program lines in WINCAPS III.

* Error trigger log

A record log is saved in flash memory when a specified error occurs. Error logs, operational logs, control logs
and trace logs (multi) are available. This is used when searching for the causes of errors.
Errors specifiable by the error trigger are of two types: those specified by error level and those of a particular

error code.
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8.1.1

Recording by program commands

The timing when logs are recorded can be controlled by program commands, the teach pendant, and WINCAPS
IIT for control / trace / single trace / variable / servo single axis data logs. These logs use a memory field called a
ring buffer. The ring buffer has a set capacity and overwrites its oldest data with the latest. By using the three fol-
lowing commands logs can be retained for program-specified areas. Control log commands will be used as exam-
ples to explain recording to the ring buffer.

+ STARTLOG
Begins writing of data not to be updated to the ring buffer. When the ring buffer is full of non-updatable data
no new logs can be written to it.

+ STOPLOG
Changes log data recorded in the ring buffer at that point into non-updatable data and retains it. [f STARTLOG
is being executed log data between STARTLOG and STOPLOG will be retained.

+ CLEARLOG
Deletes data retained in the ring buffer, and begins recording of updatable data in new logs.

The relationship between the above three commands and the retained log data is shown here. In this example the
ring buffer size is set at 20.

Ring-Buffer size : 20

. 10 . 20 . 30 . 40 . 50

A @ R
ClearLog StartLog Buffer Full

B ® 9o 0000000000000
ClearLog StartLog StoplLog

C — 0000000000000
ClearLog StoplLog

D — 552 0o 6 ¢ o000 og
ClearLog Stoplog

Case A
Recorded control logs from 25-44.
20 control logs are recorded after StartLog, taking up all space in the ring buffer with 20 sets of log data re-
tained.

Case B
Recorded control logs from 25-40.
Only 16 control logs are retained from after StartLog to StopLog.

Case C
Recorded control logs from 21-40.
The 20 control logs recorded up until StopLog are retained.

Case D
Recorded control logs from 10-25.

The 16 control logs recorded from ClearLog to StopLog are retained.
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8.1.2 Error trigger log

A record log is saved in flash memory when a specified error occurs. Error logs, operational logs, control logs and
trace logs (multi) are available. This is used when searching for the causes of errors.

Errors specifiable by the error trigger are of two types: those specified by error level and those of a particular error
code.

Configuring with teach pendant
Error trigger logging records a log when the specified error occurs for the first time from the configuration of
the error. It does not update the log data until the error is configured again.

Press F6 (Setting)|F2 (Log)|F5 (Error trigger) and specify the error logging mode (1 or 2).

g;?\. @ ik @. ¥S5-6577G | Joint ”°T°||T

Error Triger Log Setting

Log:

error level %]

error code &he

Cancel | OK |

F5: Change the selection. OK: Exit with saving T
® Fiy ‘ | | Change. |
Mode =0 : This setting disables all error triggers.
Mode =1 :An occurrence of an error of the specified error level or higher triggers logging.
Mode =2 :An occurrence of an error of the specified error code triggers logging.

Configuring with mini-pendant
Press Log|ErrTrig, then specify the error logging mode.

Error trigger logs retain the various recorded logs when a specified error occurs. Log data retained
(not updated) through STOPLOG or another command in log operation is saved in flash memory.

If the log is non-empty, a special symbol (O) appears on the first line of this dialog box.
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8.2

Acquisition of log data

Log data retained in the controller can be retrieved by the following methods.
 Data transfer in WINCAPS III

Log data checked in the robot controller is retrieved into WINCAPS III in the data transfer screen.

= Transfer data ...

WWINCAPS IIT

[]< Local data '¥5-6577G-001114'
=-[]53 Program
153 Source file
[0 Executable file | Map file

Controller

[#]& Controller '10.6.233.7'
=-[]53 Program
153 Source file
[0 Executable file | Map file

8 s
[CI&@ Tool { wiork | Area 4@ Tool | wWork | Area
1% Parameter - []a] K]

] Cortrol log

] Error log

-5] Operation log

1] Variable log

-5] I/O log

4] Trace log

-5] Single joint control log
4] Communication log
] Wersion information
arameter

RlakkkknaEE

[
O
p

Log setting

 Transfer using the WINCAPS III log screen

Log data is received and displayed by pressing the Receive button in the log screens displayed by WINCAPS
III. (Not for single servo data logs)

& Operation log

Mo. | Date
1| 2nnaia-

Time Client
12557 TP
+ Retrieval of log data using USB memory

Log data can be retrieved from the controller to USB memory. DRAM or flash memory can be selected as the
retrieval source for control logs. For further details, refer to the Operating Guide.
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8.2.1

Log acquisition settings

Some logs contain multiple fields for saving log data. You can specify from which field you will acquire log data
with WINCAPS III.

Under default (standard) settings the error and operation logs are acquired from SRAM, and other logs from
DRAM.

Selecting the log data on the data transfer screen makes the Select log data source button active.

WINCAPS IlI X

=

) Select log data source.

e

Data source Far control log, operation log, errar log and trace log can be selected,
(*) Mormal area
() Flash area (control log only)

(:) Errar Erigger

Showe extra | oK | [ Cancel
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8.3

8.3.1

Detailed description of log types

Error log

Records errors occurring in the controller. The most recent 1,000 errors are recorded. The data is saved in SRAM.
The error log is regularly updated. If you wish to secure particular log data, use error trigger logs or suchlike.

Two or more types of errors may occur simultaneously, but what appears as an error message is only one of those
errors. Checking the error log to see other errors that occurred simultaneously or checking the error log in conjunc-

tion with the operation log helps in pursuing the cause of errors.

A BC
E Error log
;o
MNo. | Date Tirme Module Code Message: Level PRO Marne | Line MU il
1 12:57:50 2CB0 coaling fan errar 2
2 2009/12f. 13:57:49 2CB1 Caution:Fan speed dr 1
3| 2009/12f: 13:57:39 6426 16 encoder data not 4
4| 2009/12f. 13:57:39 6429 15 encoder data not r 4
5 |2009/12f: 13:57:39 6424 14 encoder data not 4
6 | 2009/12f. 13:57:39 6423 13 encoder data notr 4
7 |2009/12f: 13:57:39 6422 12 encoder data not 4
S 2009/12f. 13:57:39 6421 J1 encoder data not r 4
0 | 2009/12f: 13:57:39 2220 Mot available I6D optic 4
10 | 200912/ 13:56:59 2007 Interruption power de 5
11 (2009/12f: 13:51:06 2CB0 cooling fan error 2
12 | 200912 13:51:06 2CB1 Caution:Fan speed dri 1
13 | 200912/ 12:50:56 6426 16 encoder data not 4 s
4] | f

A: Receive button

This receives error log data from the controller and displays it.

B: Jump to source code button

This displays the source code for the error.

C: Error information button

This displays explanations and recovery methods for the errors.

The following items are recorded for the data.

Date / time

Code
Error code

Level
Error level

PRO name, line number
Name of the program and the line number in which error occurred.

Time since controller boot
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8.3.2 Operation log

This is a record of controller operations. The most recent 1,000 items are recorded. The data is saved in SRAM.

The operation log is regularly updated. If you wish to secure particular log data, use error trigger logs or suchlike.

A
E’ Operation log
No. | Date Time Client Code Operation | Time since Controller Boot[ms] i‘
1i2000/12f: P 1010 Speed set 454084300
2 | 200912/ 15:09:18 TP 1004 Mode set 4304198.75
3200912 15:09:14 TP 1004 Mode set 4200370.25
4 | 200912/ 15:09:11 TP 1004 Mode set 4297023.00
5|2009/12f: 150255 TP 1004 Mode set 3980815.75
6| 200912/ 15:02:25 TP 1015 chfPaC 17 3891218.50
7200912 1%:02:07 TP 1004 Mode set 387324775
g | 200912/ 15:02:01 TP 1015 chfPaC 17 3867084.50
9 |2009/12f: 150103 TP 1004 Mode set 380909475
10 | 2009/12f: 1451:02 TP 1004 Mode set 3207466.50
11 | 2009f12{: 14:47:31 TP 1004 Mode set 2006666,25
12 | 2009/12f. 144434 TP 1004 Mode set 2819226.75
131 2009/12{. 144422 TP 1004 MDdE set 2B07666,25 j

A: Receive button
This receives operation log data from the controller and displays it.
The following items are recorded for the data.
+ Date/ time

* Client
The device that was operated is recorded. (TP: Teach pendant. PC: WINCAPS 111, etc. PC. I/O: I/O. SYS:Sys-
tem)

* Operation

e Time since controller boot
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8.3.3

Control log

A record of the robot's control, including movement of axes, current values, load ratios, etc.

This is useful in the following cases.

* Checking robot behavior within a specified range.

+ Checking the age deterioration of the robot.

* Approximating the minimal load on the motor by predicting load ratios.

The control log recording time can be set by specifying the recording interval and number of records.

Recording can be made manually from the teach pendant or WINCAPS III or through program operations and error

triggers.

The recording timing of the program is controlled using the STARTLOG, STOPLOG and CLEARLOG com-
mands. For further details, refer to Programming Manual 1.

Grid display

ABCD E FGH I

E Contrel log

JK L M

=S

>

- | -

423

127

4
134 |

No. | 11-T.
-5.648804
-5.837036

-6,026733

126 |

128 |
129
130 |
171 |
132 |

-0.21643

-6.405761
-6.595458
-6.785155
-6.974487
-7.164185
-7.353882

-6.4057651
-6.595458
-6.785155
-6.974487
-7.164185
-7.393882

arget | 11 - Encoder |

eI
-5.837036
-6.026733

-0.21643

IDDDDDDDDDD

J1 - Motor Current

0.5473602
0.5473602
0.5473436
0.5473436
0.5473436
0.5473436
0.5473268
0.5473268
0.5473268
0.5473268

17.16284
1839111
1962817

20,8656
2210266
2334000
2457713
25.81458
27.05163
2828006

11 - Motor Load Ratio | 12 - Target | 12 - Encader |12 |

17.16284
1839111
1962817

20,8656
2210266
2334009
2457715
2581458
2705163

VIHDDDDDDGDDD
N I

Graph display

ABCD E

B’ Control log

FGH I

JK L M

N ————cursor position: €

O e Brawing axis :| 14

Encoder position

Motor current

rOgran
Lime :

PLDERDLPROLOL

| Target position-41.1?8' | Encoder position-41. 178 [ Mokar currenti, 000 | Mokor Ioad rakiol 264

z

3

4 5 & 7

g

a

IR

A: Receive button

This receives control log data from the robot controller and displays it.

B: Start control log button

This starts or resumes the control log. STARTLOG is executed.

C: Stop control log button

This stops the control log. STOPLOG is executed.
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D: Clear control log button
This button clears the currently retained control log. CLEARLOG is executed.

E: Jump to source code button

This displays the source code for the selected log program.

F: Reverse step in button
This reproduction button plays back the control log, producing step-by-step robot motion in the reverse direc-
tion in the Arm 3D view.

G: Reverse playback button
This reproduction button plays back the control log, producing robot motion in the reverse direction in the Arm
3D view.

H: Playback motion button

This reproduction button plays back the control log, producing robot motion in the Arm 3D view.

I: Step in button

This reproduction button plays back the control log, producing step-by-step robot motion in the Arm 3D view.

J: Stop control button

This button stops reproduction using the control log.

K: Speed control

This controls the robot operating reproduction speed in the Arm 3D view subject to testing priority. There are
two choices.

* Priority to collision detection
Robot movement is reproduced for each log data line. For collision detection you can prioritize collision
determination with slowed down reproduction.

* Priority to actual running times
Reproduction of operation matches the actual speed. (The collision may not be accurately determined.)

L: Graph display / grid display button
Switches the display style (graph/grid) for the control log data.

M: Control log analysis

The analysis results (predictive load ratio, maximum load ratio, predictive regenerative resistance load ratio)
are displayed in the output window.

¢ Predictive load ratio

Displays the predictive load ratio for a series of operations in the log range of processes. If the predictive
load ratio exceeds 80%, an overload error is likely to occur.

* Maximum load ratio
Displays the maximum load ratio in the log. At over 100% an overload error will occur.

* Predictive regenerative resistance load ratio
The predictive load ratio for regenerative resistance is displayed for relevant models.

N: Cursor position

Moves the position of the cursor in the graph.

O: Drawing axis
Selects a data axis displayed in the graph.

P: Select display item
The checked items are displayed in the graph.

Q: Program / Line

Displays the program name and source code line at the cursor position.
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R: Status

Displays the cursor position coordinates and the cursor position values of log data displayed in the graph.

The following items are recorded for the log data.

* Axis command values
Axis angles commanded by the controller in the specified recording interval

* Axis encoder value
Current axis angle values (actual values)

» Axis current values
Current values in the motors of the axes

» Axis load ratios
Load ratios in the axes

* Regenerative resistance load ratio
Regenerative resistance load for relevant models

* Program name and Line number

¢ Time since controller boot

8.3.3.1 Secure control log data
Control logs are recorded in DRAM where data is lost when power is turned off, but can manually be copied to
flash memory where it is retained after switchoff.

Manual copying proceeds by F2 (Arm)|F6 (Auxiliary function)|F11 (Control log)|F7 (Save log) in the teach pen-
dant.

g;?\. @ ik @. ¥S5-6577G | Joint ”°T°||T

System Message
E Do you want to save log data
to flash area?
Str Irlog
[F1 Cancel | OK | 61
Savel og. Dell og.
[F71 [F121
o
e of | | | | |
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8.3.3.2 Setting the control log recording interval and number

You can configure the sampling interval and number of logs (control log mode) for recording control logs in the
ring buffer.

The number of control logs recorded (control log mode) is set in 1-24 units of 1,250 (1,250 - 30,000).
The sampling interval can be set at 8/16/24/32 ms.
The default setting records 10 seconds of log in the ring buffer (control log number: 1,250; sampling interval: 8

ms).

Configuring with teach pendant
Press F2 (Arm)|F6 (Auxiliary function)|F7 (Usage conditions) and enter values for No.22 and No.23.

g;?\. @ ik @. ¥S5-6577G | Joint ”°T°||T

User Preferences [No. of parameters: 405]

22: Control log mode

23: Control log sampling time

24: Efficiency of gravity effect(®:Disabled.1

25: curlmt function cancellation switch

Cancel | OK

F5: Change the selection. OK: Exit with saving T

Change.

® &‘ Back Next | Jump To

WINCAPS lll settings
Choose Debug|Controller Settings / Control log acquisition times in online (debugging) mode.

Control log setting

Sampling interwval Mumber of samples
{?' gms
G' 16ms
G' 24ms
G' 32ms

(o] 4 ] [ Cancel

The most recent 1,250 error trigger logs are secured regardless of the number setting.
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8.3.4 Trace logging (single / multi)

Trace logging records the program execution flow and timing.

There are two types: single trace logs for recording single program flows and trace logging (multi) for recording
multiple program flows.

8.3.4.1 Trace log recording operations
There is no distinction in these operations between single and multi trace logging. Using these operations will
record single trace logs and trace logging (multi) for all active programs.
The following methods are used to operate trace logging.

* Manual operation (buttons)
Using the buttons on the top of the trace log window.

F Trace log
A K

Mo. | PRO Mame | Line Murb
447 | POSsFETM 7

+ Setting recording ranges in the program
Display the program for recording in online mode (monitoring or debugging), select the command for record-
ing and set the start and end lines.

—

B Hal

B [On halt]FOLDERDD.SINGO1(Line2) - Arm
Wy Step-stop

30 SPEED SPDOL
[f1 Cycle-stop 3 move F,DPOL
32 3ET I0Z5
Program reset
4 & 33 Clearlog
H  Reset all tasks 34 startlog
. 38 move 1,DPOZ
Show quick watch 36 SET T026
Reqister ko watch 37 move P,DPO3
38 SET I0z4
39 move 1,DP04
A SetfReset a break paint 40 LET® DPOLl = posx(DPOL)-2%iX02
I brek poi 41 LET¥ DFOZ = posx(DPOZ)-Z2+iX0Z2
Reset all break points 42 LET® DPO3 = posx(DPO3]-27iX02
Break point stop setting BENIFT. DFOL = ) 2
dd TENO Tl
| Sef line to startfstoplog — » | %2 SetiReset control log start line
et Single Trace Lag %5 Set/Reset contral log end line
Cantraller settings P |¥ SetjReset trace log start line
%
= ﬂ SetfReset trace log end line

Eff; etiReset variable and I/O log start line

BS cobiRecet wvariahla and T an and line

» Command statements
The following three commands are used for trace logging. For further details on commands, please refer to
the Programming Manual.
STARTTRACELOG: Declares the start of trace log recording.
STOPTRACELOG: Logs the currently recorded log data.
CLEARTRACELOG: Clears the trace log data.
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8.3.4.2

Single-trace Log

This records the command flow for a single program.

The time required to execute each command is recorded, giving useful data for shortening cycle time and optimiz-
ing operations.

Receive log data by specifying a program.

Single trace log FOLDERO1.PRO101

Mo. | Line Mum
1 10
2 1
3 12
4 15
5 18
] 19
7 20
g 21
] 22
10 23
1 25
12 26
13 27
Kl

Code
STARTTR:
clearlog
startlog
takearm
Do while iL
GOHOW
i10=iloc
delay (1l
MOVE F
delay (B
DO WHI
LET
CEP

Execution time until starting 1| Time since Starting Lo

000
0oo
00o
025
00o
72700
0.oa
1925
244475
475
0oo
050
12375

000 :‘

0.0o
0.00
0.0o
025
026
72125
72125
174650
4119125
4683.00
4683.00

465350 T
3

The data recorded is as follows.

PRO name, line number

Code
Program code

Execution time until starting next [ms]

Time since log record start [ms]

Time since controller boot [ms]
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8.3.4.3 Trace logging (multi)

Trace logging (multi) records the command line sequence executed for multiple programs running simultaneously.

ABCD E

E Trace log

Fom i
No. | PRO Marme | Line Murnb| Code Tirne since Log Record Stz Time since Controll j
447 | POSGETO 7 fB0=CURSPD 1761350 147539075
448 | POSGETO 8 delay 100 1761350 147639975
440 | TEST 25 Do WHILE i 171350 147540075
450 | POSGETO 9 JB0=CURJNT 171350 147540075
451 | TESTO 26 LETY px= 171350 147549075 _ 4
452 | POSGETO 10 delay 100 171375 147550000
453 | TESTO 23 DEPART 174.00 147550025
454 | POSGETO 11 {B1=CUREXTAC 1781350 147550075
485 | POSGETO 12 delay 100 1781350 147559075
456 | TESTO 28 APPROAC 17839.25 147562550
457 | POSGETO 15 END 1791350 147569975
458 | POSGETO 2 PROGRAM pose 1791350 147569975
450 | POSGETO 4 if i030=1 then 171375 147570000
460 | POSGETO 5 PRO=CURPOS 171375 147570000

a il

A: Receive button

Trace log (multi) data is received from the controller.

B: Start trace log button
This begins trace logging.

C: Stop trace log button
Logs the currently recorded log data.

D: Clear trace log button
Clears the trace log data.

E: Jump to source code button
This displays the program code for the selected log.
The data recorded is as follows.
* PRO name, line number

+ Code
Program code

* Time since log record start [ms]

* Time since controller boot [ms]
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8.3.5

Variable log

This records changes (overwriting) of variables.

Variables registered in Watch are recorded. You can set whether to record variable log in the Log column of the
WINCAPS III Watch screen.

Recording of variable logs can be operated through setting the log recording range in the WINCAPS III program

screen.

Command statements can also be used.

The following three commands are used for these operations.

« STARTVARLOG
+ STOPVARLOG
« CLEARVARLOG

For further details on commands, please refer to the Programming Manual.

ABCD E

. B Variable log

(ET ST I

Mo. | PRO Mame Wariable Mz Type

| Written Walue Write Sour PRO Mame| Line Mumt | Time since ;]

POSGETON 11

94 F&1 F 100 PAC 1141378

a5 P50 B (5463154162 PAG POSGEETO 5 1151425 iy

a5 F&0 F 100 PAC POSGETI 7 1161375

a7 J50 J (-18.26657677 PAGC POSGEETO a 1171378

98 | TESTO [LOOPO2

99 | TESTO P

T = Program ‘Warable name Walue Type | Log
GLOBAL PL10] (560, -17¢ P Enable

it TEST I i} I Enable

TEST : I Enable
TESTM E P 850, -17% P Enable
Gl ORAI = P& (FENNN4 - P Friahla

A: Receive button

This receives variable log data.

B: Start variable log button
This begins logging the variables.

C: Stop variable log button
This suspends logging.

D: Clear variable log button

This clears saved variable log data.

E: Jump to source code button
This displays the relevant program code for the selected log.
The data recorded in the log is as follows.

¢ PRO name, variable name
The name of the program defining the variables and their names

* Type
The types of variables

e Written values

+  Writing source
The device which altered the variables
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* PRO name, line number
The name of the altered program and line number

* Time since log record start [ms]

» Time since controller boot [ms]

8.3.6 1/Olog

This records the I/O status at the start of logging and subsequent I/O changes.
It is mostly used for checking the I/O status / safety circuits / drive preparations when activating equipment.

Operating the recording timing can be performed manually (using WINCAPS III start buttons, etc.) and records
taken from controller power on.

Only I/O with checks in the Log column of the WINCAPS Il I/O screen are logged.
Log acquisition in programs is not possible.

ABCD E

AF 110 Loy

IF Start Ifo log record From RC book Feset 170 loa recard From RO ook

Port | Type |Status |T\me since Log Record Start[ms] |Time since Controller Boot[ms] |Initial Value |+

_ System input INITIAL
Syzterm input INITIAL
Systern input INITIAL
Syzterm input INITIAL
Systern input INITIAL
Syzterm input INITIAL
Systern input INITIAL
Syztem input

User input smartview [ @1 | Be

No. State |Type |Usage  Macro | Dummy |
a Systemn input Step stop  SINIL
1 ' Systeminput Strobe sigr SINZ2
2 ~» Systemn input Data area  SINZ
3 ' Systeminput Dafaarea SINd

.
1

z

3

4

5

8

7

]

<

Typel | Type P | Type 1 | Wwork | O

A: Receive button
This receives I/0 log data.

B: Start I/0 log button
This begins the I/O log.

C: Stop I/0 log button
This suspends logging.

D: Clear I/O log button
This clears saved 1/0 log data.

E: Start / stop 1/0O logging from power on button
This starts or stops 1/0 logging from power on.
The data recorded in the log is as follows.
* Port
I/0O port number.

* Type
Exclusive input, universal output, etc.
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8.3.7

Status
Altered status

Time since log record start

Time since controller boot

Initial value

INITIAL is entered in the value when logging begins.

Joint servo log for particular joint

More detailed recording of motor control.

The recording interval can be set from 1-8 ms.

The following data is logged.

Motor speed command value [rpm]

Motor speed current (actual) value [rpm]

Motor torque command value (less torque offset) [% of rating]

Motor angle difference (motor angle command value - actual motor angle) [Pulse]

Motor current absolute value (the maximum detected motor 3-phase absolute current value)

The recording range can be specified with the program.

The following programs stored in the program bank are used. For further details, refer to Programming Manual II.

SetMonitorCond
StartSrvMonitor
SotpSrvMonitor

ClearSrvMonitor

& Single joint servo log

Offset

orque karget [%] aximum current [%]

7]

ccnl - L Sampling
J
%=0.554 |¥1=21,725 |y2=21.725 [
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9.1 Overview

The Vision Manager is for writing robot vision programs in the PAC programming language. Working interactive-
ly in the WINCAPS III environment, the programmer defines processing windows, writes search models, and cre-
ates lookup tables.

WINCAPS III saves image data in .bmp format and search models in a special data format.

9.1.1 Screen descriptions

Vision monitor window
This window displays the image from a camera connected to the robot unit. Choose View|Vision Monitor to
display it in the Program view area.

¢ Vision Monitor

G LN

Disp | Caml Obj. | Pro0
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Vision tool window

This window is for configuring the Vision Manager. Choose View|Vision Tool to display it in the Docking view
area.

Madel Setting:

Width 100
N Height 100

Offser X il

Offser Y 0

Offset Angle 0

Model Size: Byte
Remaining Size: ﬁ Eyte

Camera

The following buttons switch the configuration area of this window.

A: Lookup table
This button is for specifying lookup tables.

B: Edit macro name

This button is for editing window and search model macro names.

C: Calibrate

This button is for measuring coordinate conversion coefficients.

D: Camera input

This button is for copying a camera image to an image processing screen.

E: Screen display

This button switches the Vision monitor window.

F: Edit window

This button enables window editing.

G: Edit search model

This button enables search model editing.

H: Register digitization

This button is for determining the digitization thresholds for image analysis.
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I: Area/Center of gravity/Principal axis

This window is for determining three object features: area, center of gravity, and principal axis.

J: Labeling

This button is for finding and labeling objects in the window.

K: Edge
This button is for detecting edges.

L: Model search

This button is for pattern matching using a search model.

M: Scan code
This button is for reading in a QR Code symbol.

N: Configuration area
This button is for displaying the settings screen for the selected function.

For screen descriptions, refer to 9.2 "Configuring Vision Manager" (P. 145).

O: Capture

This button copies the camera image to the processing screen specified on the Camera input settings screen
and displays that data in the Vision monitor window.

P: Camera image

This button switches the Vision monitor window to the camera number specified with the Camera input set-
tings screen.
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9.2

9.2.1

Configuring Vision Manager

Configuring lookup tables

Lookup tables specify the camera's input characteristics as well as the display characteristics for the camera image
and processing screens. Tables 0 to 4 are reserved for system use; 5 to 15 are user modifiable.

Lookup table screen

¥ision tool

CERCRESRECENC iR

Tahled | Tabled | T ﬁ‘
255 175 o
254 174 1
253 173 2
252 172 3
251 172 4
250 171 5
249 170 &
248 170 7
247 169 =
246 168 =
245 168 1
244 167 1 |k
(3

Registraties

i —

AL
CHCEK
B | @ |
A = ook-up Table

Erigt Tabled | Tablel | Table2
u} ] a

1 1 ] &l

2 2 1 S0

a2l 3 2 &3

4 |4 2 74

5 5 ] 82

G 5] 4 =]

7 7 4 a5
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Standard
100%:
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Project window | Arm operation | Yision tool

A: Lookup table

This area contains the tables specifying characteristics. (The user-modifiable ones start at number 5.)

B: Graph

This graphs the characteristics for the currently selected column in the Lookup table area.

C: Save button

This button saves search model modifications.

D: Standard table

This field is for choosing a standard table from a pull-down list.

E: Apply

This copies the specified standard table to the selected column in the Lookup table area.

1) Select a column in the Lookup table area.

2) Choose a standard table from the pull-down list.

3) Press the Apply button
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9.2.2 Editing a macro name

This is for editing macro names and application for windows and search models.
Defining macros allows programs to use substitute the macro name for its content.

A macro name must be in single-byte characters. Using other characters renders that portion of the macro definition
file unavailable to programs.

Edit macros screen

¥ision tool
T oA
W 82 @]
|l | S| @ | %R |
MacroEdit
P\ m— ) indav ) Search Model
Mo, | Usage Macro i‘
1 .
2
3
4
5
5]
7
2
@
10
alil
12
kg
14
il
16
ik
18
10 ﬂ
Reqistratias, } B

A: Macro scope
Specify the macro's scope

B: Save
This button saves modifications to the macro.

Operating procedure

1. Specify the macro's scope with a radio button: Window or Search model.
2. Double-click a cell to highlight its contents for editing. An empty cell has only an cursor.
3. Enter the application or macro name.

4. Press the Register button.

A macro name must be in single-byte characters.
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9.2.3 Calibrating

The Calibration settings screen manages thirty two sets of calibration data numbered 0 to 31. A calibration opera-
tion calculates conversion coefficients by comparing monitor coordinates with their robot counterparts for three
image features and saves both the source data and the coefficients under the specified number.

Calibration settings screen

¥ision tool X

Calibration
A it Mo | L=
B Itemn | Point 1 FPoint 2 Paint 2 -
vision . [N O ]
wigion | 0 a 0
Dbt v | n m x

Calibratio C

x Y Z E
r [EHE o 0
o n] a
a0 o a
RN n n bl
ek Paink
[ e—— R st ation |Point 1 v
Wision Paint =
E — et Cursor Input ) Measure Inpuk ——

(G s F.0D0E Poink

ariable P Ma. | 1 — H

Project window | &rm ooperation | Yision kool

A: Number to edit
This field specifies the set of calibration data to update.

B: Calibration data table

This table specifies the Vision monitor and robot coordinates for the calibration operation. The operation
requires coordinate data for three separate points, numbered 1 to 3.

C: Calibrate

This button initiates calibration.

D: Point to edit
This field specifies the point to edit.

E: Vision window points

These radio buttons specify the method for entering Vision monitor coordinates.

F: Read

This button is for specifying Vision monitor coordinates using the selected input method.

G: P variable number

This field is for specifying, by number, the variable of type P containing the robot coordinates.
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H: Read
This button copies the robot coordinates from the specified P variable.

I: Results
This area displays the results of the calibration operation.

9.2.3.1 Calibration procedure

The following is the calibration procedure.

Operating procedure

1. Select three distinct points.
2. Specify the dataset number.

= Enter the Vision monitor coordinates.
For further details, refer to 9.2.3.2 "Entering the Vision monitor coordinates" (P. 149).

4. Enter the robot coordinates.
For further details, refer to 9.2.3.3 "Specifying robot coordinates" (P. 151).

= Calculate the coordinate conversion coefficients.
For further details, refer to 9.2.3.4 "Calibrating" (P. 151).
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9.2.3.2

(2)

Entering the Vision monitor coordinates

There are the following three ways to enter the Vision monitor coordinates.
+ Direct entry: Directly entering numerical values
 Cursor input: Marking the corresponding point in the Vision monitor window with the cursor
* Measurement input: Finding the center of gravity with image analysis

The following are the procedures.

Direct entry

Double-click the x- or y-coordinate cell in the Vision monitor area of the calibration data table and enter a numer-
ical value.

Cursor input

Indicate the corresponding point in the Vision monitor window with the crosshair cursor.

Operating procedure

1. Display an image in the Vision monitor window.
2. Specify the point to edit.

3. Select the Cursor input radio button to display the crosshair cursor in the Vision monitor
window.

Point Crosshair cursor

/

4. Move the crosshair cursor to the target coordinates with dragging or with arrow keys.

Moving crosshair cursor with keyboard

<, —, T and | keys: These four arrow keys move the crosshair cursor in the corresponding direction.

5. Press the Read button to read in the cursor coordinates.
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(3) Measurement input

Find the center of gravity with image analysis and enter the results as the coordinates.

Operating procedure

1.
2.
3.

4.

Display an image in the Vision monitor window.
Specify the point to edit.

Choose the Measurement input radio button to display a selection window in the Vision
monitor window

Move the cursor to the target coordinates with dragging or with arrow keys.

Moving window with keyboard
<, —, T and { keys: These four arrow keys move the window in the corresponding direction.

W and S keys: These keys widen and shrink the window, respectively.

H and L keys: These keys make the window higher and lower, respectively.

Press the Measure button to display the center of gravity.

Point Selection window

N\
—lv\

Center of gravity

6. Press the Read button to read in the coordinates.
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9.2.3.3

(2)

Specifying robot coordinates

There are the following two ways to enter robot coordinates.
+ Direct entry: Directly entering numerical values
» Copying variable: Copying coordinates from a robot P variable

The following are the procedures.

Make sure that the Vision monitor coordinates and the robot ones refer to the same point.

Direct entry
Double-click the x-, y-, or z-coordinate cell in the Robot area of the calibration data table and enter a numerical

value.

Copying variable

This method copies robot coordinates from the specified P variable.

Operating procedure

9.234

1. Specify the point to edit.

2. Move to the P variable field and enter the number for the robot coordinates.

3. Press the Read button to read in the coordinates.

Calibrating

A calibration operation calculates conversion coefficients by comparing monitor coordinates with their robot coun-
terparts for three image features. Although WINCAPS III must send calibration data to the robot controller, the
robot controller stores only the conversion coefficients.

The conversion library converts robot coordinates using these stored coefficients. User programs can also use it to
convert Vision monitor coordinates into robot ones.

Operating procedure

1. Choose the dataset number for the calibration operation.

2. Press the Calibrate button to display a Results window.

+ If an error message indicates problems with coordinate data, double-check the data for the three

features.
» Adjust the coordinates until pressing the button successfully yields valid coefficients.
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9.2.4 Configuring camera input

The following is the procedure for copying the camera image to an image processing screen.

The following screen controls data transfers from the camera to an image processing screen.

AR
S | B (e | = [ 3|

Camera In

s

O
7
o

Camera Inpuk

amera Mo Carnera 2
Look Up TO%

input Screen Process O

Ow>

A: Camera number
This field specifies the image source.
B: Lookup
This field specifies the lookup table for adjusting the data.
C: Input
This field specifies the processing screen to receive the camera image.
D: Apply
This button copies the camera image to an image processing screen.
What is a pixel?

The uVision board processes an image as an array of dots called picture elements or pixels. For
storage, it handles images up to 512 pixels wide and 480 pixels tall; for drawing, up to 624 by 480.

512 624
N 4 )
Processing result
480 Ex 480
(Image processing screen) (Draw screen)

What is brightness?

Each pixel has a brightness, one of 256 numerical val-

255 ues between 0 and 255. The dark end of this scale is 0;
the bright end, 255.
- ( ﬂ
0

(Image processing screen)
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9.2.4.1 Reading in an image

Operating procedure

1. Specify the source camera by number.

2. Specify the lookup table for adjusting the image.

3. Specify the Input screen.

4. Press the Apply button to copy the camera image to an image processing screen.
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9.2.5 Switching display screens

The Vision monitor window switches between three types of images: camera, processing, and draw.
Screen display settings screen

Yision tool

o |0 | S| @ |l
LoB) - BCRRCHE A

Display

Display Screen:

T rawing Mone

Process Screen Carnera 1
book Up 1005

Om>

A: Draw screen
This field specifies the draw image to display.

B: Camera & processing

This field specifies the camera image or processing image to display.
C: Lookup
This field specifies the lookup table for adjusting the image.

D: Apply
This button switches the Vision monitor window to the specified image.

ACaution

Image analysis automatically changes the Draw screen setting on this settings screen to Draw screen
1 to display its results there. If the current setting is Draw screen 0, however, the setting changes to
Draw screen 0+1.

9.2.5.1 Switching the Vision monitor window display

Operating procedure

1. Select the Draw screen field and specify the draw image to display.

Select the Camera & processing screen field.

Specify the lookup table for adjusting the image.

AnWN

Press the Apply button to copy the camera image to an image processing screen.
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9.2.6 Editing a window

To edit robot controller window settings, WINCAPS III must first read in their current values.

Edit window settings screen

Yision kool

WindowE dit

A\ —— Object Window:
B e———te— Shape: | Line (between 2 P %

C s Set Windowe

Starting Point X 100
Starting Paoint 100
Ending Point X 200
Ending Paint

[ My ] [Rn.JgistratiDn ] [ Delete

Canera

Trput

Cam Image

: Target window
This field specifies the window to edit.

: Shape
This field specifies the window shape.

: Window settings

This area lists window settings.

: New

Creates a new window.

: Save

This button saves window modifications.

: Delete

This button deletes the selected window.
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What is a window?

Here a window means the portion of the image that the pVision
board is to process. The board remembers the sizes for each
window.

There are two ways to edit windows: with Vision Manager and
, with user programs. The board stores window specifications sup-

plied by user programs in volatile memory, so these disappear
when the power is removed.

[N

Target area Window

9.2.6.1 Creating a new search model
1. Enter a number for the window in the Target window field.

2. Choose a shape.

3. Adjust the window size

Moving the window Changing the window size
Drag the window outline to move the window. Drag a window corner to resize the window.

[ e o

R ° :

E N B

N :

S ; |
Window corner

The Window settings dialog box also permits direct, numerical specification of window position and
size.

4. Press the Register button.
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Projection window
Rectangular and sector window shapes add an edge detection direction setting.

This parameter specifies the scan direction for edge detection. Set this to 2 (none) if edge detection
is not used. This is the default setting when a window is first created and after a shape change.

Change this setting to match the measurement method.
* Rectangular window

Parameter = 0 (X-axis projection) Parameter = 1 (Y-axis projection) Parameter = 2 (None)
Origin O
Height
Width (No projection)

» Sector window

Parameter = 0 (Meridional direction projection)  Parameter = 1 (Circumferential projection) Parameter = 2 (None)

(No projection)

9.2.6.2 Editing a window

The following is the procedure for editing a window.

Operating procedure

1. Enter the window number in the Target window field to display the settings for the window
specified on the Window settings screen and display the image in the Vision monitor win-

dow.
2. Adjust the window size.

3. Press the Register button.
9.2.6.3 Deleting a window

1. Enter the number of the window in the Target window field. to display the settings for the
window specified on the Window settings screen.

2. Press the Delete button.

157



Chapter 9 Vision Manager

9.2.7 Editing a search model

To edit a robot controller search model, WINCAPS III must first read it in.

Search model settings screen

ERICHE AR RN R N
||| & | 8 |
Searchiodel Edit
A — Object Model: w
B e Model Setting:
Width 100
Height 100
Offset X 0
Offset ¥ o]
Offset Angle (]
Model Size: Erybe
Remaining Size: ) Byte
C D
CAMEra

A: Target model

This field specifies the search model.
B: Model settings

This area displays information on the current search model for editing.
C: Save

This button saves search model modifications.

D: Delete

This button deletes the search model.

The offset angle field is not available when the robot controller does not support angle measurements.
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9.2.7.1 Creating a new search model

Operating procedure

1. Enter a number for the new search model in the Target field.

2. Adjust the search model shape and offsets.

Moving the window Changing the size
Drag the window outline to move the window. Drag a window corner to resize the window.
O o O------ o o
L 7 1 : :
Lo ' l ! |
. ! : ' |
N : : : !
R : | | ‘
o ] | : |
X 5 | A 4
i [ o i : 7! 777777777777777777777 H
o P T LT TP u} %
Window corner
Changing offset Changing the offset angle
Drag the crosshairs to adjust an offset position. Drag the long arm of the crosshairs to adjust the
offset angle.
Or--=mmmmmmmmmmmmmmmm oo o
: , ! e ERRREEEEEEEEEEEEEEEE R x|
T4 ke
B & : |
B e &

3. Press the Register button.
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9.2.7.2 Modifying a search model

The following is the procedure for editing a search model.

Operating procedure

1. Choose the search model to edit from the list box to display its data on the Model settings
screen and display it in the Vision monitor window.

2. Adjust the search model shape and offsets.

3. Press the Register button.
9.2.7.3 Deleting a search model

Operating procedure

1. Choose the search model to edit from the list box to display its data on the Model settings
screen.

2. Press the Delete button.
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9.2.8

Registering digitization

The following give the procedures for specifying or determining digitization thresholds.

The Register digitization settings screen offers four choices for determining the optimal thresholds: manual spec-
ification, calculation with mode method, discriminant analysis, and p-tile threshold calculation.

Radio buttons switch this screen between Histogram settings and Digitization settings.

Digitization/Histogram settings screen

Yision bool

Thresh Hold
A — ) Histogram O Binary

Measuring

B — —| Process

Histograrn

Histograrn

Detection Mode Mode Method
Reference Area 0
Target Black

mmOo

Camera

Project window | Arm operation | Vision tool

A: Histogram

This radio button displays the Histogram settings screen.

B: Processing window

This field specifies the processing window range.

C: Calculate histogram
This button displays the histogram.

D: Method
This field specifies the method for entering digitization thresholds.

E: Reference surface

This field specifies the reference area to use for the p-tile threshold calculation.

F: Target

This field specifies the target area to use for the p-tile threshold calculation.

G: Measure

This button is for specifying or determining the digitization thresholds for image analysis.
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Digitization/Histogram settings screen

Thresh Hold
A feteemreper=— (=) Binary
Edit Birary:
B Process
C Liowver 125
D Hiaher 245
= E
Histogram
Project window | &rm operation | Wision tool
A: Digitization

This radio button displays the Digitization settings screen.

B: Processing window

This field specifies the processing window range.
C: Digitization lower boundary

D: Digitization upper threshold
These two fields display/specify the digitization thresholds for image analysis.

E: Apply
This button saves window modifications.
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What is digitization?
The DENSO pVision board accepts as camera input gray scale images
with 256 possible values for each pixel brightness. Digitization uses

brightness thresholds (boundaries) to make each pixel either pure white
- or jet black. There are two digitization thresholds. Pixels between the two
thresholds become white (1); everything else, black (0).

Before digitization

Z
L]

After digitization

What is a histogram?
This graph gives the brightness frequency distribution for pixels within the specified range inside
the window showing the camera image. Displaying the brightness distribution as a graph (histo-
gram) simplifies the task of selecting thresholds for digitizing the image. Histograms allow the
DENSO pVision board to automatically determine digitization thresholds.

Figure 1 Figure 2

. Lower Upper Lower Upper
» 0 Brightness 255 threshold  threshold threshold threshold
= =
s
£
8
Target(_i) \_ JBackground @

i
_

After digitization

Before digitization After digitization

ACaution
Only rectangular processing windows (angle = 0) can be selected for image processing.
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9.2.8.1 Manually specifying boundaries

Operating procedure

1.

S UAWN

Choose the Histogram radio button to display the Histogram settings screen.
Select the Processing window to display the histogram calculation window.
Press the Calculate button to display the histogram.

Select the Digitization radio button to display the Digitization settings screen.
Specify the two digitization thresholds and check the lines on the histogram.

Press the Apply button.

Before digitization After digitization

- - .

9.2.8.2 Automatically determining digitization thresholds

Operating procedure

1.
2.
3.

NS oA

Press the Histogram radio button to display the Histogram settings screen.
Choose the window to process in the Processing window.

Choose the method: calculation with mode method, discriminant analysis, or p-tile thresh-
old calculation.

If your choice is other than p-tile, proceed to step 5.
(For p-tile only) Specify the reference area and target fields.

Press the Measure button to display the resulting boundaries on the histogram and save
them in the two boundary fields of the Digitization settings screen.

Select the Digitization radio button to display the Digitization settings screen.

Press the Apply button
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9.2.9

Calculating area, center of gravity, and principal axis

The following is the procedure for determining three object features: area, center of gravity, and principal axis.

This procedure uses the thresholds specified with the Register digitization settings screen.

Feature (SA/CG/PA) settings screen

CHICAEAT I N
| " -

Area, Graviky, Principa

o]

IMeasuring

Target Window
hode O-Area

A
B
C Target Black
D
E

Lower 126
Higher 2845

(5 m—— sl

Processing Time { 0 ~
Area 0
Gravity Center 0
Gravity Centery” |0
Frincipal Axis Angl 0
Integrate Brightnes 0
Primmary Moment | 0
Frimary Moment™ 0
Secondary Momen 0 v

Camera

Project window | Arm operation | Yision tool

A: Target window

This field specifies the window range to measure.

B: Feature

This field specifies the feature to extract: surface area, center of gravity, or principal axis.

C: Color

This field specifies the color to use: white or black.
D: Digitization upper threshold

E: Digitization lower threshold
These two fields display/specify the digitization thresholds for image analysis.

F: Measure

This button determines the specified feature.

G: Results

This area displays a list of measurement results.
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What is the brightness integral?

The brightness integral is the sum of the

Window brightness values over all camera image
pixels within the specified range in the
/ 100 | 100 | 100 [ 100 | 100 window.
100 | 100 | 100 [ 100 | 100
20 | 20 | 20 | 20 | 100
20 | 20 | 20 | 20 | 100
20 | 20 | 20 | 20 | 100

Brightness integral = 100 x 13 + 20 x 12 = 1540

What is the area?

Window

P

1 (white) area = 13
0 (black) area =12

What is the center of gravity?

X Window

Subject  Center of gravity
What is the principal axis angle?

Major axis

Minor axis

Window Subject

The area is a count of pixels within the specified range in the win-
dow having the specified color after digitization: black (0) or white
(1). The DENSO pVision board implementation combines on-the-
fly digitization and counting, making it unnecessary for programs
to first digitize and also leaving the image unaltered on the
screen.

Camera images portray their subjects as flat, so here center of
gravity means in the plane. The DENSO pVision board deter-
mines the center of gravity by digitizing the pixels within the spec-
ified range in the window and then counting either black (0) or
white (1) ones. This center of gravity has both x- and y-coordi-
nates.

Camera images portray their subjects as flat, but a subject can
have its major axis (length) rotated relative to the viewing plane.
The minor axis (width) is perpendicular to this axis. The DENSO
uVision board defines the angle (6) from the plane's x-axis to the
subject's major axis as the principal axis angle. The DENSO pVi-
sion board determines this angle by digitizing the pixels within the
specified range in the window and then counting either black (0)
or white (1) ones.
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9.2.9.1 Extracting features

1. Choose a target window range to measure.

Choose the feature: area, center of gravity, or principal axis.

Choose the color: 0-White or 1-Black.

A WN

Press the Measure button to display the resulting boundaries on the histogram and save
them in the two boundary fields of the Digitization settings screen and display them in the

Vision monitor window.
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9.2.10 Labeling

This function labels objects within the specified window.

This procedure uses the thresholds specified with the Register digitization settings screen.

Labeling settings screen

ERICAR AR AR A=A Y
G [T | o | B |

Labelng
Measuring
A Object Window
B ort Mode O-Labeling Order
C Area Lower 0
D Ohject Elack
E Lower 125
F Higher 255

H —— .o, -

Processing Tir

Gravity Center
Principal Axis £
Fillet: Crigin %
Fillet Crigin '
Fibet Wwidth
Fillet Height

Camera

A: Target window

This field specifies the window range to measure.

B: Sorting order
This field specifies the display order for the results.

C: Area cutoff
Only objects larger than this value qualify.

D: Color

This field specifies the color to use: white or black.
E: Digitization upper threshold

F: Digitization lower threshold
These two fields display/specify the digitization thresholds for image analysis.

G: Measure

This button is for finding and labeling objects in the window.

H: Results

This area displays a list of measurement results.
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What is labeling?

Labeling digitizes the camera image and then sequentially numbers contiguous areas of black (0)
or white (1) pixels. (See Figure 1.) The result is a list of individual objects within the specified range
in the window. This list includes the following object features: area, center of gravity, principal axis
angle, fillet, and circumference. Here fillet means the bounding rectangle, the minimum rectangle
enclosing an object. (See Figure 2.) The circumference is the number of pixels just inside this
boundary. (See Figure 3.)

Figure 1 Figure 2 Origin of fillet Figure 3

e

n ' — Circumference
c‘ = 12 pixels
Height

Window Object Width

Boundary

ACaution
Only rectangular processing windows (angle = 0) can be selected for image processing.
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9.2.10.1 Labeling objects

Operating procedure

1. Choose a target window range to measure.
Choose the sorting order: numerical, descending area, or ascending area.

Enter the area cutoff, a boundary specifying the minimum size. Objects smaller than this
setting are ignored.

2.
3.
4. Choose the color: 0-White or 1-Black.
5.

Press the Measure button to display the resulting boundaries on the histogram, save them
in the two boundary fields of the Digitization settings screen, and display the results in the
Vision monitor window.
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9.2.11 Edge detection

This function detects edges within the specified window.

This measurement uses a projection window (Parameter = 0 or 1).

Edge settings screen

AL
™R e R E D@
g —
& | R & | % |
Edge
A ™ Measuring
B TargetWindow ~
C Detection Method | 0-Brightness Absolute =
D Edge Object 0-Black -= White
E Level 128 3
F - y
G
| —— ) FesUlts ) Diskribution Daka L0 J
X
Y
frnle hd
Project windaw | Arm operation | Yision toal

A: Target window

This field specifies the window range to measure.

B: Method
This field specifies the edge detection method.

C: Transition
This field specifies the transition defining edges.

D: Level
This field specifies the edge detection level.

E: Scan direction

This field specifies the scan direction.
F: Digitization upper threshold

G: Digitization lower threshold

These two fields display/specify the digitization thresholds for image analysis.

H: Measure

This button proceeds with the specified operation.

I: Results

This radio button lists measurement results.

J: Distribution data

This radio button displays the distribution for the measurement results.
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What is an edge?

——» Position

Relative

Brightness level

O : Edge detection point

An edge is a brightness transition in
the specified window, a boundary
between dark grays and light ones.
The DENSO pVision board offers
edge detection based on brightness
levels or on areas. For brightness
levels, there is also a choice of ab-
solute and relative levels for detect-
ing transitions. Specifying absolute
defines transition as crossing the
specified brightness level. Specify-
ing relative defines transition as a
change in brightness or surface big-
ger than the specified threshold.

Window Edge
; g
1]
[0}
s
—
2
EE— &5
Absolute
A 2 A
(0] (0]
S S
N c
S-S Brightness -
@ level @
ACaution

Here the Target window range can have the following shapes.

» Straight line (scan =0or 1)
* Rectangle (scan=0or 1)
» Sector (scan=0or 1)
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9.2.11.1 Specifying measurement conditions

Level
Specify the edge detection level. The range is 0 to 255 for detection using a brightness level (absolute or rela-
tive) and 0 to 512 for detection using an area (absolute or relative).

Digitization thresholds
Detection using areas requires specifying the digitization thresholds. Pixels between the two thresholds become
white (1); everything else, black (0).

Scan direction

Specify the scan direction. The meaning of Positive and Negative depends on the window shape.

Rectangular windows Straight line (Connecting 2 points)

Parameter = 0 (X-axis projection) Parameter = 1 (Y-axis projection) Parameter = 2 (None)

Origin e

Starting point Positive (+)
w:tion

Negative (-)
direction

Height

Width Ending point

Positive (+) direction

Positive (+) direction
Negative (-) direction

Negative (-) direction
«—

Sector windows Straight line (length)

Parameter = 0 (Meridional direction projection) Parameter = 1 (Circumferential projection) Parameter = 2 (None)

Negative (-) direction

“~

Starting Positive (+) direction Origin Positive (+)

angle Wi:n
Negativ%A e /Po'sitive (+) .
direction Origin direction Negative (-)

direction
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9.2.11.2 Detecting edges

Operating procedure

1.

SUAWN

Choose a target window range to measure.

Choose the edge detection method: absolute, relative, area relative, or area relative.
Choose the Transition(s): 0-Black-to-White, 1-White-to-Black, or 2-Both.

Specify the level.

Choose the scan direction for scanning in the projection window: Positive or Negative.

Press the Measure button to display the resulting boundaries on the histogram, save them
in the two boundary fields of the Digitization settings screen, and display the results in the
Vision monitor window.

EEEEEEEEEEEN
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9.2.11.3 Displaying distribution and graph
The Edge settings screen displays the measurement results as either a distribution or a graph. These displays are
for checking brightness and area changes in the window.
The graph display also permits checking of the brightness and area distribution for the specified location.

Distribution data
Selecting the Distribution radio button switches to the following display.

) Rasulks =} Distribution Data 0 ms
|Projection | brightness distrit| Area
|0 N ) 1
1 S0 1]
| 2 49 0
3 47 1]

Input Cam Image

Graph display
Clicking on the Brightness distribution or Area column displays the Brightness distribution graph or Area
graph, respectively. It also displays a marker at the projection position for the selected location.
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9.2.12 Model search

This function runs pattern matching in the specified window using the specified search model. The search model
used must be defined previously.

Model search settings screen

Wision Lool
Eliﬁl P 2|82 @
WG (&) &

Searchidods
Measurng
A Object Yéindow
B Search Model
C Caincidence B0
D Dietection Lnt =Fixel
E Detection Numbe 1
F aeart angle 0
G End angle 350
[ Measurng—— H
| —— it 100 ms
_ATHET

A: Target window

This field specifies the window range to measure.

B: Search model
This field specifies the model for the operation.

C: Match judgment

This field specifies the match judgment criterion.

D: Detection unit
This field specifies the unit for detection.

E: Detection count

This field specifies the maximum number of pattern matches to search for.

F: Starting angle
This field specifies the starting angle for the search.

G: End angle
This field specifies the end angle for the search.

H: Measure

This button proceeds with the operation.

I: Measurement results

This area displays a list of measurement results.
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What is a model search?

A search moves standard image data, the search model, over the specified range looking for
matches. (See Figure 1.) A search model consists of image data and reference coordinates (OX,
QY). (See Figure 2.) The match judgment specifies the minimum similarity, the result of a numerical
comparison of the search model and the data at the current position, required to be considered a
match. The precision setting specifies pattern matching alignment: at the pixel level or smaller. Sub-
pixel measurements take longer.

Figure 1 Figure 2 Search model

E O

Image data OoX

Looking for matches

Search model Window

ACaution

* Only rectangular windows (angle = 0) qualify as targets.

» The two angle fields are not available when the robot controller does not support angle measure-
ments.

9.2.12.1 Specifying measurement conditions

Target window range to measure.

Search model

This field specifies the search model to use.

Match judgment

This field specifies the minimum score considered a match.

Detection unit
This field specifies the precision for pattern matching coordinates: pixel or subpixel. Specifying subpixel means
that measurements take longer.

Detection count
This field specifies the number of matches expected. Reaching this limit produces normal termination. Other-
wise, the operation times out with an error message. In the latter case, try reducing this setting.

Starting and end angles

These fields specify the angle range for the search. The search looks for matches between the two angles about
the origin.
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9.2.12.2 Running a model search

Operating procedure

Choose a target window range to measure.
Choose a search model.

Specify the match judgment criterion.
Choose the detection unit: pixel or subpixel.
Specify the detection count.

Specify the starting and end angles.

NOOGRWhRA

Press the Measure button to display the resulting boundaries on the histogram, save them
in the two boundary fields of the Digitization settings screen, and display the results in the
Vision monitor window.

Search model

178



Chapter 9 Vision Manager

9.2.13 Reading a QR Code symbol

This function reads in a QR Code symbol from the specified window..

Code reading settings screen

AR SR A= RL=0E X
6 | I | | @ [
Read Code
Measuring
A bject Wndoe
B TLILO T ATIC True
C L wer 125
D Higher 255
—_— [
F —— 5 L
X =
Y sl
Beference 1 X
Reference 1%
Feference 2 X =
G gzt String

A: Target window

This field specifies the window range to measure.

B: Automatic digitization

Choosing True specifies automatic digitization.

C: Digitization upper threshold

D: Digitization lower threshold

These two fields display/specify the digitization thresholds for image analysis.

E: Measure

This button proceeds with the operation.

F: Results

This area displays a list of measurement results.

G: Result string

This area displays the corresponding string.
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9.2.13.1 Specifying measurement conditions

Automatic digitization
Enable or disable automatic digitization. Choosing True specifies automatic digitization.

Digitization thresholds
If automatic digitization has been disabled, these two fields specify the two boundaries used in digitization.

9.2.13.2 Reading in a QR Code symbol

1. Choose a target window range to measure.

2. Enable or disable automatic digitization.
Choose True for automatic digitization. Otherwise, specify the thresholds with the Register digitization set-

tings screen.

3. Press the Measure button to display the resulting boundaries on the histogram, save them
in the two boundary fields of the Digitization settings screen, and display the results in the
Vision monitor window.
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10.1

10.2

List of Prohibited Characters

Use of the following characters is prohibited in file names (e.g., program names and project names).

Using any of those characters results in an error during file transfer between WINCAPS III and the robot controller
or during loading or compilation in the robot controller.

Single-byte characters
[\

Double-byte characters

" — b Bl — vV ¥ WI X

4 T W o E R OE M W oM R RO
x B oW R OBE R OE OB &

BORE 0 Mol R % WO OW E M O A
AeoBx R omh & K OME B R R OH W M W
RO OB PR B B O B OB OB O b 8RO
Bh o omp BoR

Simple position correction function

Robot position can be corrected easily with WINCAPS III.
The three points below can be corrected.

CALSET

Corrects the CALSET value. It rewrites the CALSET value properly with reference to the reference position
when a motor is replaced or the CALSET value is deleted.

TOOL

Corrects the value of the selected TOOL. It is used when an end-effector such as a hand is remade, replaced, or
newly created.

WORK

Corrects the value of the selected WORK. It is possible to correct the set WORK coordinates all at the same
time when the robot mounting position has been changed.

User level: you need to log in as a programmer.
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DENSO ROBOT
Programming Support Tool

WINCAPSIII GUIDE
First Edition June 2008
Sixth Edition April 2011

Seventh Edition October 2011

DENSO WAVE INCORPORATED 1ON*C

The purpose of this manual is to provide accurate information in the handling and operating of the
robot. Please feel free to send your comments regarding any errors or omissions you may have found,
or any suggestions you may have for generally improving the manual.

In no event will DENSO WAVE INCORPORATED be liable for any direct or indirect damages resulting
from the application of the information in this manual.
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