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Introducing SCORBASE

SCORBASE for SCORBOT-ER 4u is a robotics control software package for
robot programming and operation. SCORBASE for SCORBOT-ER 4u
provides numerous capabilities:

Communication with the robot controller over USB channel.

Control and real-time status display of five robot axes, gripper and two
peripheral axes.

Full support and real-time status display of eight digital inputs, eight digital
outputs, four analog inputs, and two analog outputs.

Position definition and display as well as manual robot movement in
reference to Joint Coordinate System (encoder units).

The Cartesian Coordinate System (X,Y,Z, Pitch and Roll) is also used.

Robot movement definition as Go to Position, Go Linear, or Go
Circular, with active speed settings in percentages. (Availability depends
on Experience Level setting.)

Default setting of 1000 positions and 10000 active program lines.

Interrupt programming for handling responses to changes in digital input
status.

Variable Programming, in three levels of complexity, to moderate the
learning curve. This makes it possible for beginners to start at a lower level,
and advance through the levels, as they become more skilled in robotics
programming.

Saving and loading projects.

SCORBASE can be installed as part of RoboCell, an interactive graphic
software package, which provides simulation of the robot and other devices
in the workeell.

This manual describes all the features and operations for all Experience Levels
of SCORBASE. When necessary, illustrations show the differences in the
levels, and descriptions note the availability of options and commands.
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Starting SCORBASE

The instructions in this chapter are for SCORBASE only.

If you intend to install SCORBASE as part of the RoboCell software package,
follow the instructions in Chapter 2, Starting RoboCell, in the RoboCell User
Manual.

System Requirements

SCORBASE for ER 4u computer requirements are:

e Pentium 4 Dual Core with 3 GHz processor or higher, equipped with CD
drive.

e Atleast 512 MB RAM (1 GB for Vista/7).

e A hard drive with at least 100 MB of free disk space.

e Windows XP/Vista/7.

e A Super VGA or better graphics display, minimum 256 colors.

e A Mouse or other pointing device.

e USB port.

Minimum requirements are:

e Pentium 4 Dual Core with 2 GHz processor

e 512MB

Note: Your operating system might have additional hardware requirements.
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Installing the Software

The SCORBASE software is supplied on a CD which also contains RoboCell.
Close any open applications before proceeding with the installation procedures.
If you are about to reinstall the software, or install a newer version to an
existing SCORBASE directory, it is recommended that you back up any
existing user-created files before you begin the installation. It is also
recommended that you remove the previous SCORBASE version for Windows
installation, using the software’s Uninstall utility.

To install SCORBASE:
e Insert the CD into the CD-ROM drive to start the installation procedure.
e If the procedure does not start, either:

« From the Windows task bar, click Start | Run and type D:Setup
(where D: is your CD drive),

or
« Using Windows Explorer, explore the CD drive and

click % Setup.

e Wait until the Welcome window is displayed.

Software for Controller-USB - InstaliShield Wizard

Welcome to the InstallShield Wizard for Software for Controller-USB

“ontraller-USE ar 1 computer, To continue,
@5

=

Figure 2-1: Welcome Window

e Click Next to open the License Agreement window.
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Software for Controller-USB - InstallShield Wizard (3]

License Agreement

LICEMSE AGREEMENT -

LICEMSEE (REFERRED TO IM THIS AGREEMENT AS "vOU"] AGREES WITH THE
LICENSOR, [INTELITEK, INC.]. [REFERRED TO IN THIS AGREEMEMT A5 "INTELITEK")
TO THE TERMS AMD CONDITIONS SET FORTH IN THE FOLLOWING LEGAL
AGREEMENT. THIS AGREEMENT IS AN ELECTRONIC AGREEMENT AND 15 A
LEGALLY BINDING CONTRALCT.

IMPORTANT - THE SOFTWARE 15 LICENSED OMLY OM THE CONDITION THAT THE H

B CLICKING OM THE | ACCEPT BUTTON BELOW, YOU CONSENT TO ENTER INTD
THIS AGREEMENT AMD ACCEPT AND AGREE TO BE BOUND B ALL THE TERMS OF
THIS AGREEMENT.

IN SUCH EVENT, rOU *ILL BE PERMITTED TO ACCESS THE SOFTWARE. IFYOU DO
NOT ACCEPT WD AGREE TO BE BOUMD BY THE TERMS OF THIS AGREEMENT, vOU
MUST IMMEDIATELY CEASE INSTALLATION OF THE SOFTWARE AND vOU WILL NOT
BE PERMITTED TO ACCESS THE SOFTWARE

1 Grant of License

Subject to the terms and conditions et out in thiz License Agreement, Intelitek grantz Youa -

Figure 2-2: License Agreement Window

e Review the Intelitek software license agreement. You must accept the
terms of this agreement in order to proceed with the installation. To accept,
choose Yes. The Software Selection Window opens.

Installation 3]

Criphio —————————————
RoboCel for ER du [ i i
SCORBASE for ASRS5 2436y
SCORBASE for ASRE 36u
SCORBASE for ER 2u
SCORBASE for ER du
SCORBASE for Mobils Robot

Figure 2-3: Software Selection Window
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e Select SCORBASE for ASRS 2X36u, SCORBASE for ASRS 36u,
SCORBASE for ER 2u, SCORBASE for ER 4u or SCORBASE for
Mobile Robot. The robot that you select becomes the default robot while
you are working in SCORBASE, although you can choose to open a new
project and work with a different robot. See the Hardware Setup option in
the Options Menu. Click Next to open the Setup Type window.

Figure 2-4: Setup Type Window

e Select the desired language and click Next to open the Choose Destination
Location window.
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Software for Controller-USB - InstallShield Wizard (B

Figure 2-5: Choose Destination Location Window

e The default destination folder for the files is:
\ Intelitek\ SCORBASE
Click Next to accept the default, or click Browse to select another folder
and then click Next to open the Select Program Folder window.

e Click Next to complete the installation procedure.

Uninstalling the Software

To uninstall SCORBASE:

1. From the SCORBASE program group, select Uninstall.
2. Follow the instructions which appear on the screen.

Starting SCORBASE

To start SCORBASE:

1. Make sure that all the components to be used are installed and
connected according to the installation procedures detailed in the User
Manuals supplied with the robot and controller.

2. Turn on the computer and the controller.

3. Select Start | Programs | SCORBASE.
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4. Select the SCORBASE command. After initialization, the following
screen appears:

File Edit Run Options View Window Help

@ B &= = gz |G ov o b | x| D 1B P

SCORBASE

[ [Tnsert [ 2 Off-line | y

Figure 2-6: SCORBASE Opening Screen

If SCORBASE opens in Off-Line mode or the controller is not detected, the
program will load and operate in Off-Line mode.

Only one instance of SCORBASE can be active at a time.

Quitting the Software

Stop the SCORBASE program (if running). If you have unsaved changes in the
project, SCORBASE prompts you to save the changes before closing.

To close SCORBASE (or its components), do any of the following:
e From the Menu Bar, select File | Exit.

e Click the Close box in the SCORBASE Title Bar.

e Press [Alt]+F4.

See page 11.
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Menus Overview

The SCORBASE Window

Figure 3-1 shows the SCORBASE opening screen which comprises:

o ATitle Bar containing the screen name and the usual Windows controls for
sizing and closing the application screen.

e A Menu Bar containing all SCORBASE command menus and options.
e A Toolbar containing icons for the most commonly used options.

e A Status Bar displaying information regarding the SCORBASE software,
modes of operation, current activity, etc. When you position the mouse
over an icon, a description of the icon appears in the status bar.

Note: The System menu (displayed by right clicking the Title Bar) contains the
Always on Top menu item, enabling you to display the application on top at
all times.

Title Bar ——» 4 scoRaask for SCORBOT-ER 4u
Menu Bar—»  File Edit Run Options View Window Help

Toolbar——» ) @& W= 12 g2 |4 ov o)

M EIEE T

SCORBASE

Status Bar— Insert | 2 offline | 4

Figure 3-1: SCORBASE Window
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File Menu

File | Edit Run Options View Window

MNew Project
Open Project...
Save Project
Save Project As..

Close Project

Mew Script

Open Script

Import 3D Model

Ctrl+N
Ctrl+ 0

Ctrl+5S

A SCORBASE project contains a program (SBP file), user-defined positions
(PNT file), and a project data file (WS file). If RoboCell is also being used, the
project includes the cell image (3DC file). Throughout this manual, the term
“project” refers to the program positions (and image) files saved by the user as

one entity.

The File menu contains the usual Windows functions that allow you to
open new or previously saved projects, save and close projects. You can
print files containing robot programs and positions, and exit the software.

Edit 3D Model
View File
Exit
The File menu options are:
New Project Opens a new untitled project. See page 97.
D (Ctrl+N)
E,"“ Open Project Opens the Load Project window which lists

(Ctrl+0O) SCORBASE files (without a virtual cell).

n Save Project Saves the currently active project (program,

(Ctrl+S) positions and graphics).

Save Project As... | Saves the currently active project under a new
project name.

Close Project Closes the currently open project.

New Script Opens Notepad for writing a new Visual Basic
script. Save the file with a .\VVBS extension in the
same directory as the SCORBASE project file.
The best practice for naming the file is:
<SCORBASE project name>.VBS.
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Open Script

Opens File Selector box for opening an existing
Visual Basic script file.

Print Program

Prints the program. (Program window must be
active).

Print Positions

Prints the user-defined positions. (Positions
Window must be active)

Print 3D Image

Reserved for RoboCell program option.

Print Preview
3D Image

Reserved for RoboCell program option.

Print Charts

Opens a dialog box to select the specific axis chart
for display or printout. Only one axis can be
selected at a time. See page 19.

Print Preview
Charts

Displays the selected axis chart before printout.

Import 3D Model

Reserved for RoboCell program option.

Edit 3D Model

Reserved for RoboCell program option.

View File

Enables you to view a file from those listed:

SCORBASE programs (*.sbp)
. Position data (*.pnt)

When you select a file, a window opens displaying
that file. This is useful for copying lines from
another existing SCORBASE program into a
program being written.

Exit

Closes SCORBASE. If changes to a program or
position file have been made but not yet saved, a
message appears giving you the opportunity to
save the file before you exit SCORBASE.
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Edit Menu

Edit | Run Options View Window Help
Cut Ctrl+X
Copy Ctrl+C

Find... Ctrl+F
Find Next F3

Command/Remark (* ...)

Go to Line...
Go to Selected Line

The Edit menu contains the usual Windows functions that allow you

to edit program files.

Cut (Ctrl+X)

Deletes selected text or lines from the program
lines, and places it on the Windows and
SCORBASE clipboards. See page 47.

Copy (Ctrl+C)

Places a copy of selected text or lines from the
program lines on the Windows and
SCORBASE clipboards. See page 47.

Paste (Ctrl+V)

Inserts the contents of the SCORBASE
clipboard into the program lines. See page 47.

Find (Ctrl+F)

Opens a dialog box that allows you to search
for a particular text string, SCORBASE
command, or command argument. See page
47.

Find Next (F3)

Repeats the last Find operation for the next
occurrence. See page 47.

Command/Remark
(*...)

Inserts/deletes asterisk at beginning of a
SCORBASE program command line. This
action toggles the command line between a
remark and an executable command. See page
47,

Go to Line...

Opens a dialog box that displays the total
number of lines in the program, and prompts
you for a line number. The program editor
jumps to the line you specify. See page 47.

Go to Selected
Line

Display the line selected. Useful for long
programs. See page 47.
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Run Menu

‘Run Options View Window Help

Run Single Line
Run Single Cycle

Run Continuously

Stop

The Run menu contains SCORBASE commands for homing the robot
and peripheral axes (see Chapter 4, page 25), and executing programs.

Note: If the software is operating Off-Line, only the Run program options are available in

this menu.

Search home -
all axes

Homes both the robot and any configured
peripheral axes. See page 26.

Search home —
robot

Homes the robot.

This command is available only if the system
has been homed once, after opening
SCORBASE. See page 27.

Search home —
peripherals

Homes the peripheral.

This command is available only if the system
has been homed once, after opening
SCORBASE. See page 27.

Go home —all
axes

Sends the robot and peripherals to their home
positions. See pages 26 and 27.

Go home - robot

Sends the robot to its home position. This
command does not home the robot. See pages
26 and 27.

Go home —
peripherals

Sends the peripherals to their home position.
This command does not home the peripherals.
See pages 26 and 27.

Run single line
(F6)

Executes the selected (highlighted) program
line. See page 91.

Run single cycle
(F7)

Executes the program from the selected
(highlighted) program line to the end of the
program. 91.
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Run

continuously (F8) | (highlighted) program line. When the last

Executes the program from the selected

program line is reached, the program starts
again from the first line. See page 91.

Stop (F9)

Immediately stops program execution and
movement of all axes. See page 92.

Pause (F10)

Stops program execution after the current line is
executed. See page 92.

Note: Pause and Stop are software methods for halting program
execution. In an actual emergency situation, you should use the
EMERGENCY button on the controller or the ABORT key on the
Teach Pendant.

Options Menu

Options | View Window Help

On - Line
¥ Off - Line

Contral On

v Control Off

Hardware Setup
Set Parameter

¥ Line Number

Reload Last Project at Startup

Level 1

Level 2

The Options menu allows you to define your preferences for operating the

OFF

(][]

software.

On-Line Establishes communication with the controller. See page 27.

Off-Line SCORBASE does not communicate with the controller, even
though it may be connected.
Off-Line mode is useful for checking and debugging
programs. See page 27.

Control On | Enables servo control of the axes. See page 28.

(F5)

Control Off | Disables servo control of the axes. See page 28.

Hardware Opens the Hardware Setup dialog box where you can define

Setup the peripheral devices which are connected and operated by

the controller as axes 7 and 8.
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Set
Parameters

Opens the Parameter Set Window (see Figure 10-12 and
Figure 10-13). Advanced Commands must be activated in
order to utilize Set Parameters. See page 16.

Parameter Set:  SDEFAULT =N = =<
3 3 iy
e h B B
Robot | bz | Bxis2 | s 3 | Awis 4 | Auis 5 | Awis 6 | Aaxis 7 | wis 8 |
Drescription Walue -
Lower limit of ais maotion, in angles [degrees], from horizontal reference position for axis 1 174.0
Upper limit of awis motion, in angles [dearees), from horizontal reference position for axis 1 1320
Lowser limit of awis motion, in angles [degrees], from horizontal reference position for axis 2 3.0
Upper limit of awis motion, in angles [degrees], from horizontal reference position for axis 2 A124.0
Lower limit of ais maotion, in angles [degrees], from horizontal reference position for axis 3 1600 E
Upper limit of awis mation. in angles [degrees). from horizontal reference position for axis 3 11580
Lower limit of axis motion. in angles [degrees). from horizontal ieference position for axis 4 1150
Upper limit of axis motion, in angles [deqiees). from horizontal reference position for axis 4 -113.0
Lower limit of awis mation. in angles [dearees). fram haorizontal reference position for axis 5 570
Upper limit of axis motion, in angles [degrees), fram horizontal reference position far axis 5 570
Lower limit of working envelope radius, in meters 0.0s
Upper limit of working envelope radius, in meters 0.940
Lower limit of £ coordinate, in meters 0109
Upper limit of Z coordinate, in meters 0.940
tinimum elbow angle, in degrees 5
Z coordinate of the ratation axiz of am link 2 when robat at home pozition, in meters 0349
® coordinate of the rotation axis of arm link 2 when the robot at home position, in meters 0016
Length of arm link. 2 from the first articulated joint, in meters 024
‘' coordinate [offset from center along the Y-axiz] of the TCP when robat at home position, in meters a
Length of am link. 3 from the second articulated jaint, in meters 0z21
Diistance from pitch axis to tip of gripper, in meters 0145 .

Figure 3-2: Parameter Set Window

Parameters can be set for the robot and for each one of the
eight axes. Select the appropriate tab and set the desired
parameters.

Line Number

Shows/hides program line numbers in the program window.

Reload Last

When checked, opens the last project saved when
SCORBASE is started.

Displays list of commands and options at introductory level.
Commands related to Level 2 and Pro are disabled. See page
112.

Displays list of commands and options at advanced level.
Commands related to Pro are disabled. See page 112.

Project at

Startup
L],J Level 1
L_%l Level 2

Pro

Displays list of all commands and options. See page 112.
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Advanced Opens a dialog box in which these options are available:

Options . Advanced Commands (See page 47).
. ViewFlex Commands (see the ViewFlex User Manual).
rJ'f'u.u::h.far1|::v.=_~|::| Options @ﬁ

[ Advanced Commands

[ ViewFlex Commands

Figure 3-3: Advanced Options Dialog Box

When one or both options are checked, the corresponding
commands (Advanced Commands and Vision Commands)
are listed under the Command tab of the Workspace
Window. Parameters should only be modified by skilled

operators.
View Menu
”;E]“WL:‘“’“‘ Help The options in the View menu allow you to show/hide SCORBASE
jorkspace

dialog bars and windows.

v Manual Movement

v  Teach Positions
Robot Movement
Positions

Charts

Dialeg Bars >
Show All Dialog Bars
Close All Dialeg Bars

Movement Information

Messages

v Toolbar
v Status Bar

Workspace Shows/hides the Workspace Window. Through
this window, the user can access the project files
and the SCORBASE commands tree. See page 47.

Manual Shows/hides the Manual Movement Dialog Box.
Movement This box enables manual control over the
movements of the robot, the gripper and
peripheral axes.
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Teach Positions

Shows/hides the Teach Positions Dialog Box.
This box enables recording, teaching and deleting
positions. It also enables the user to send the robot
and/or peripherals to a previously defined
position. The functions available depend on the
current Experience Level setting.

Robot Opens the Robot Movement Dialog Box. Pressing
Movements on a selected axis moves it in the selected
direction.

Positions The Positions Window displays the positions of
the currently open project. The list is presented in
tabular format.

Charts Opens Charts.
Dialog Bars Toggles the display of seven dialog bars that

enable the following:

. Joints — Displays the robot’s joints angle (five
joints).

. XYZ - Displays the robot tool center point
(TCP) position and orientation. The
coordinate system origin is at the center of the
robot base at table level.

. Digital outputs - Displays the status of digital
outputs 1-8 (dark green - off; light green - on).
Click on an output to show/hide its status.

. Digital inputs - Displays the status of digital
inputs 1-8 (dark green - off; light green - on).
In Off-Line clicking on input toggles its status.

. Analog outputs - Displays the value of analog
output 1&2 (0-255)-(0-10 volt).

. Analog inputs - Displays the value of analog
input 1-4 (0-255). In Off-Line you may set the
analog input value.

. Encoders — Displays the encoder counts of
axes 1-8. (Encoders are zeroed after homing
the system.)

See pages 45 and 93.

Show All Dialog
Bars

Displays all seven dialog bars.

Close All Dialog
Bars

Closes all seven dialog bars.
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Movement
Information

Displays the following data:

. Position error of eight axes in encoder counts
. Home switch status of all eight axes

PWM for one selected axis. The PWM (Pulse
Width Modulation) is the controller output for the
selected axis motor.

Messages

Opens the Messages Window.

The data displayed in the Messages window is
printed using the PS (Print to Screen & Log)
commanding SCORBASE.

Toolbar

Shows/hides the programming toolbar (default on).

Status Bar

Shows/hides the lower status bar (default on).

Window Menu

Hep
Simulation & Teach
Teach & Edit
Run Screen
Project Screen
Open CIM Screen

User Screen
Save User Screen

¥ 1Program - AGV_CIM_SETUP_C

The Window menu enables you to select the desired window layout

options.
Simulation & Sets the screen to display the RoboCell window
Teach and dialog bars required to define positions.

This is disabled in SCORBASE.

Teach & Edit Opens Program Window, Workspace Window,
Manual Movement Window and Teach Position
Window.

Run Screen Displays the Program Window, together with

its toolbar.

Project Screen

Displays the Program Window and Positions
Window.

Open CIM Screen

Displays Program Window, Open CIM Device
Driver Window, and CIM Messages Window.

User Screen

This allows the user to customize the screen

layout according to personal preference.
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Save User Screen | This saves the User Screen layout for later
recall with the User Screen command.

[Project Name] Displays the file name of the open project.

Help Menu
(Help) The Help menu options:

SCORBASE Help

Scripting Help

About... i

SCORBASE Help | Opens SCORBASE On-Line help.
(F1)
Scripting Help Opens help files for Visual Basic scripting.
About Shows the SCORBASE software version.

Charts

SCORBASE charts can be configured to display the following data (Y-axis)

vs. time (X-axis).

e Encoder counts (axis position), represent the actual axis position. The
encoder counts are shown in a blue line.

e Position error is the difference between the required axis position and the
actual axis position. The error is expressed in encoder counts and shown in
ared line.

e The PWM value represents the controller output. The error and the axis
control parameters determine the PWM value shown in a green line.
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The data for each axis (1-8) is shown in a different chart. Sample charts for
axes 1 and 2 are shown in Figure 3-4.

= EE

Figure 3-4: Chart for Two Axes

To open the Charts window, do one of the following:

e Click the Charts icon in the toolbar K.

e Select View | Charts.
The following options are available in the Charts window toolbar:

Start chart Starts drawing the chart.

I=

Stop chart Stops drawing the chart.

[2][=]
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Options

o
I iy

Opens the Chart Options dialog box where you can select
the data to be displayed in the chart(s).

Chart Options @

. Show
e Encoders Errar Piatd

1 [l .
2 [l .
3 [l .
4 [l .
g [l .
k [l .
7 O [l .
g O [l .
History

[ Becord Histany

ak. LCancel Advanced

Figure 3-5: Chart Options Dialog Box

Click the data that you want displayed in the charts.

The example shown in Figure 3-5 results in the display of
the Encoder, Error and PWM of axis 1, as well as the
display of the Encoder and Error for axes 2 through 6.
Since each axis is shown in a different chart, six charts will
be displayed.

Any chart can be saved to a history (*.his) file. To do so:

. Check the Record History box.

. Click the Browse button (which becomes available) to
open the window.

. Select the folder and enter the name of the file to be
saved.
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IEE Load Project @

Lookin: [}, ER4u R cF B~
RMH2 -
EAacv cm

m

BB AGV_CIM_SETUP_C

AGV_TEST

l@ Buttloint

CAM_PAN_TILT

EErdcet -

Project name: |
Files oftype | Project (~WS) | Cancel

Hardware
Fiobat:
Axig 7
Az 8

Figure 3-6: Open Project Dialog Box

To set the resolution of the chart for the Encoder, Errors
and PWM:

. Click the Advanced button in the Chart Options dialog
box. The Range column opens.

Chart Options @
fis Show Range
Encoders | Emor | P/ | Encoders Ermar Fdhd

1 o o 25000 70 244
2 O o« 13000 70 244
3 O o« 25000 70 244
4 O i 15000 70 244
5 O & 1000000 il 244
B O & E000 300 244
7 O [ 10000000 1000000 244
a O O 10000000 1000000 244

Hiztory

[ Becord Histary

oK | Cancel |

Figure 3-7: Chart Options Dialog Box
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History Opens the History Files Window. Select the desired history
(*.his) file from the list or browse to locate it.
% History Files (=
Lookin: | )i ER4u | £¥ v
RMH2
File pame: || Open
Files of typs:  |History Files (*his) | Cancel
Figure 3-8: History Files Window
Note: To open a history file you must first stop drawing the
chart.
Legend Displays the colors used in the charts for Encoder, Error

and PWM.
Encoders — Blue

Error — Red
PWM — Green
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4

Homing and Control

General

The robot and peripheral axes location is monitored and controlled using

encoders. To initialize the encoders and to obtain repeatable performance the

axes must first reach a predefined position known as hard home. All recorded
positions and movements refer to the hard home position. The homing
procedure finds the hard home for the selected axes.

SCORBASE offers two commands relating to the home position.

e Search Home is the procedure for homing. During Search Home, each
axis is homed separately. The controller activates the currently homed
motor axis, until its micro-switch is pressed. Then the controller initializes
the axis encoder counter and turns to home the next axis. After all
configured axes are homed, the homing procedure ends.

e Go Home sends the selected axes to a position where the encoders’ value
is zero. Note: This command does not home the axes.

The two commands are available in three levels:

e Search / Go home all (applies for all active axes)

e Search / Go home robot (applies for the robot)

e Search / Go home peripherals (applies for axes 7 & 8).
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Homing

Search Home All Axes

To start the homing procedure, do one of the following:
e Select Run | Search home - all axes.

e Click the Search Home @ icon.

A window opens displaying the number of the axis currently being homed.
Each time an axis is successfully homed, a checkmark appears next to the axis
number. After the five axes and the gripper have been homed, a checkmark
appears next to Robot.

Homing...

[ Axis 1
[ Axis 2
[ Axis 3
[ Axis 4
[] Axis5
] Gripper
1 Robat

Figure 4-1: Homing Status Window

To abort homing while the procedure is still in progress, do one of the
following:

e Press [F9] (Stop command)

e Press the red EMERGENCY button on the controller.
e Pressthe EMERGENCY key on the Teach Pendant.
If the homing procedure fails, a message appears.

The Search Home - All Axes command executes the robot’s homing
procedure as well as that of any peripheral devices that have been configured in
the Options | Peripherals Setup menu. This command can only be
performed when SCORBASE is On-Line.
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If the system has already been homed and you change SCORBASE to Off-
Line mode, there is no need to home the system again when you return to On-
Line mode.

When SCORBASE is in Off-Line Mode, or when RoboCell is installed and is
in Simulation Mode, the homing procedure is not required. The homing
procedure initializes Joint and XY Z values according to a software definition.
All encoders are set to 0, while the robot Cartesian coordinates are set
according to a software model.

Search Home - Robot
This command runs the homing procedure for the robot. Homing of the
peripherals is enabled only after the system has been homed once.
Search Home - Peripherals

This command runs the homing procedure for the configured peripherals.
Homing of the robot is enabled only after the system has been homed once.

Go Home Command

Go Home All Axes — Robot — Peripherals

After the axes have been homed, select Run | Go Home - All Axes to send
the axes back to their home position at any time. This command sends the
robot and peripherals to a position where the axes encoders value equals zero.
The Go Home command does not run the homing procedure.

Selecting the Go Home - Robot or Go Home - Peripherals command sends
the selected axis to its home position.

On-Line Mode / Off-Line Mode

SCORBASE can run either in On-Line or in Off-Line mode. In On-Line mode,
SCORBASE communicates with the controller over the USB channel. If the
Control On state is selected, SCORBASE controls the robot, peripherals and
I/0 device. In Off-Line mode, SCORBASE can be used only in the Control
Off state (useful for programming and debugging). The active mode is
displayed in the status bar.

To change to On-Line, select Options | On-Line.
To change to Off-Line, select Options | Off-Line.
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If SCORBASE is opened in On-Line, or On-Line is selected from the Options
menu, this message appears as SCORBASE searches for the controller:

|mitializing, pleaze wait,..

Figure 4-2: Controller Search Status Window

If the controller is detected, On-Line mode is activated.
If the controller is not detected, Off-Line remains the active mode.

Control On / Control Off = CON/COFF

The Control On state enables servo control of the axes. This state is available
only in On-Line mode. In the Control Off state, axis movement commands
cannot be executed. The Control state (On or Off) is displayed in the lower
right corner of the status bar.

To enable control of the axes, do one of the following:
e Select Options | Control On.

e Click the Control On jicon.

e Pressthe F5 key.
To disable control, do one of the following:
e Select Options | Control Off.

e Click the Control Off icon.

If you have disabled control and SCORBASE opens in On-Line mode, or On-
Line mode is selected after detection of the controller, this prompt appears:

SCORBASE =]

Control is off. Do you want to execute Control On?

........................................

OK Cancel

........................................

Figure 4-3: Control On Confirmation Dialog Box

User Manual

28 SCORBASE
Homing and Control



Press OK to enable control or press Cancel to remain in the Control Off state.

The controller automatically disables control if an impact condition, trajectory
error or thermic overload error occurs during execution of a movement
command. If you attempt to move the axes when control is disabled, this error
message appears:

SCORBASE error (5]

! (803) Control disabled!

Figure 4-4: Axis Move Error

When SCORBASE is in Off-Line mode, the Control state cannot be altered.
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S5

Position Definition

Every SCORBASE project includes a set of pre-defined positions and a
program that sends the robot from one position to the other. Prior to running a
program all the positions used in that program should be defined. SCORBASE
offers various tools to define and store positions that will be used in the

programs.

The following SCORBASE tools are used in the position definition process.

Manual Movement Dialog Box

Teach Positions Dialog Box

Robot Movement Dialog Box

Position Data Dialog Bars

Positions Window

To activate the dialog boxes which are most useful for position definition,
select Window | Teach & Edit.

Any of the following four methods can be used for position definition:

No. Method Level
1 Absolute position Joint coordinates 1,2,Pro
2 Relative position Joint coordinates 2, Pro
3 Absolute position Cartesian coordinates 2, Pro
4 Relative position Cartesian coordinates 2, Pro

Note: Peripheral position definition can only be performed in the Pro level.
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Joint and Cartesian Coordinate

Systems

Defining a position in SCORBASE can be done by using either the Joint or
Cartesian coordinate systems. In both systems, a robot position is defined using
five parameters derived from the data supplied by the five axes encoders. An
encoder is an angular movement sensor attached to the axes motor.

A Peripheral position is always defined using one variable that stores the sensor
output (encoder value) of that position.

Joint Coordinate System

A robot position in Joint coordinates is defined by five angle values,
representing each angle of the joints. The joint names are Base, Shoulder,
Elbow, Pitch, and Roll.

ENCODER N
MOTOR

GRIPPER ELBOW

\ SHOULDER

A ‘ BASE
MOTORS ‘v

ENCODERS

Figure 5-1: Robot Joints
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For example, after homing, the robot position in Joints coordinates is:
Axis #1 - Base = (0°)
AXxis #2 - Shoulder = (-120°)
Axis #3 - Elbow = (~95°)
Axis #4 - Pitch = (~88°)
Axis #5 - Roll = (0°)

Cartesian Coordinate System (XY2)

A robot position in Cartesian (or XY Z) coordinates is defined by these
parameters.

e The distance of the robot’s Tool Center Point (TCP) from the point of
origin (the center bottom of the robot base), along the three axes that
describe three-dimensional space (X,Y,Z).

e The Pitch (P) and Roll (R) angles of the gripper, specified in angular units.

Tool Center

Figure 5-2: Tool Center Point in Cartesian (XYZ) Coordinates

User Manual 33 SCORBASE
Position Definition



For example, after homing, the robot position in Cartesian coordinates is
defined as:

X = (~169) [mm]
Y =(0) [mm]

Z = (~503) [mm]
Pitch = (~-63°)
Roll = (0°)

A position recorded in one coordinate system can be converted by
SCORBASE to another coordinate system.

Absolute and Relative Positions

SCORBASE offers two methods of defining a robot or peripheral position:
Absolute and Relative. The two methods are applicable in Cartesian and in
Joint coordinates.

An absolute position is defined using all five robot position parameters. If the
Joint coordinate system is used, the robot position is defined using the Base,
Shoulder, Elbow, Pitch, and Roll angles. In the XYZ coordinate system, a
position is defined using the X, Y, Z values in millimeters, and the Pitch and
Roll angles in degrees. An absolute position is usually a fixed position in world
space.

A relative position is a position whose coordinates are defined as an offset
from a reference position coordinates. If the coordinates of the reference
position change, the relative position moves along with it, maintaining the
same offset. A relative position can be defined in either Cartesian or Joint
coordinate values.

A position can also be defined as relative to current. In this case, the relative
position is calculated as an offset from the coordinates of the current robot
position.

Record and Teach

Although the terms teach and record are often used interchangeably,
SCORBASE makes the following distinction:

Record position: defines a robot position in a Joint coordinates system.
Teach position: defines a robot position in a Cartesian coordinates system.
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Manual Movement Dialog Box

Recording a robot position (in Joint coordinates) is done by manipulating the
robot to the required position and then recording it. The Manual Movement
dialog box allows direct control and manipulation of the robot and peripheral
axes.

The Manual Movement dialog box is automatically opened when a project is
opened, or when the Window | Teach & Edit display setting is selected.

To open the Manual Movement dialog box when there is no open project,
select View | Manual Movement.

Manual Movement &)
* Joints |0 ®YZ Speed: |50 'l

1 2 3 4 5 B 7 8
@ 1 (23] «[s]c| |
I = R R R

Figure 5-3: Manual Movement Dialog Box (Joints)

Note: Axis 6 is not applicable for SCORBOT-ER 2u. Axes 7 and 8 are only
applicable when defined using the Options | Hardware Setup dialog box.

The following chart explains how clicking the buttons in the Manual
Movement dialog box (or pressing the corresponding keys on the keyboard)
controls the robot and peripheral movements.

Joints When Joints is selected, clicking the buttons (or pressing
the corresponding keys on the keyboard) moves one
robot axis at a time, as described below:

Keys Joint Motion

1/Q | Rotates the BASE right and left.

2 /W | Moves the SHOULDER up and down.
3/E | Moves the ELBOW up and down.

4 /R | Moves the wrist (PITCH) up and down.
5/T | Rotates the wrist (ROLL) right and left.
6/Y | Opensand closes gripper via servo control.

7 /U | Moves peripheral axis #7 (if connected).

81/1 Moves peripheral axis #8 (if connected).
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Manual Movement (&)

O Joinks % Y2 Speed: |50 vl
A F R
o 1[2]3]4]s]

#Solwle[r]|T]

Figure 5-4: Manual Movement Dialog Box (XYZ)

XYZ When XYZ is selected, clicking the buttons (or pressing the
corresponding keys on the keyboard) moves the TCP, as
described below.

Movements in XYZ mode are sometimes a combination of
simultaneous movements of a few axes.

Keys XYZ Motion

1/Q | TCP moves along X-axis (back and forth).

2 /W | TCP moves along Y-axis (right and left).

3/E | TCP moves along Z-axis (up and down).

4 /R | Axes move in order to change the gripper’s
pitch angle; the TCP position does not change.

5/T | The gripper rolls; the TCP position does not

change.
Open Gripper Completely opens the gripper.
Close Gripper Completely closes the gripper.

The robot can be manipulated from the Manual Movement dialog box before it
has been homed in Joint mode only. In fact, it is often necessary to bring the
robot into a more suitable position before initiating the homing routine.
However, an axis limit error message may appear during manipulation of a
robot that has not been homed.

Movement of an axis continues as long as the button or key is pressed, or until
a software or hardware limit is reached.
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Robot Movement Dialog Box

The Robot Movement dialog box enables control over the robot in XYZ and
Joint modes.

Robot Movement [&]

| Open || Cloze |
XYZPR

+ )+ |+ +] +

Figure 5-5: Robot Movement Dialog Box

Clicking on an axis image or the XYZPR buttons moves the robot as described
above at Manual Movement Dialog Box.

To open the Robot Movement dialog box, select View | Robot Movement.

Teach Positions Dialog Box

The Simple/Expanded Teach Positions dialog box enables the following:

e Teaching positions (in Cartesian coordinates).

e Recording positions (in Joint coordinates).

e Sending the axes to the recorded positions (when program is not running).
e Goto Position

e (o Linear

e Go Circular

To display the description of the function of each icon in the Teach Position
dialog box, simply place the mouse on the desired icon without clicking a
mouse button.

The user can define 1,000 positions. A higher computer (CPU and memory)
can hold more positions.
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Simple (Level 1)

Teach Positions (Simple)

(3]
IMNWE'_ - Fﬂ
iR A -

e~ a0 il

Figure 5-6: Teach Positions Dialog Box (Simple), Level 1

The Teach Positions (Simple) dialog box offers the following options:

Position Number | 1,2 & Pro A numerical name for position.
Record | 1,2 &Pro Records the current robot position (in joint
I coordinates) to the position displayed in the
position number field.
Delete | 1,2 &Pro Deletes from memory the position in the position
-+ ] number field.
Goto |1,2&Pro Executes the Go to Position command, which
| Position sends the robot’s TCP (Tool Center Point) from
its current position to the selected position.
Speed 1,2 &Pro Selects the speed for all movement commands. 10

fastest, 1 slowest, 5 default.

Simple (Advanced Level)

Teach Positions (Simple) =]
Pazition Mumber
[~ <|p - !

-

,ﬁ' - e Abzolute lﬁ

Ewand | & figiivaly |Curent =] (50 ]

Figure 5-7: Teach Positions Dialog Box (Simple) for the Level 2
(Advanced) User.
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At the Advanced level, the Teach Positions dialog box offers all the commands

available at Level 1, and also

all of the following:

Expand 2 &Pro Opens the Teach Positions (Expanded/Simple)
dialog box.
Absolute / 2 &Pro Defines positions either as absolute or relative to
Relative to another position.

When

appears. Select either an existing position or
Current. A position that is Relative to Current
means that the reference position is the robot
position at the time it is sent to that position.

Relative to is only available to Level 2 and Pro.

Relative to is selected, a Relative to field

Expand (Advanced and Pro Levels)

Click Expand to open the Teach Positions (Expanded) dialog box:

Teach Positions (Expand)

[E3l

»fmm] |0 ' [mm] |0 Zoml [0
Pitch [deq) |0 Rall [d=g) |0 0

Get Position | Clear | Teach | -

ia Pozition

Position Mumber

ad |13
-
{+ Abzolute .
" Relative to: a0 hd

- aVlal

Figure 5-8: Teach Positions (Expand) Dialog Box for Level 2

(Advanced) User

X(mm), Y(mm) Fields for displaying or changing the Cartesian
Z(mm), Pitch(deg), coordinates of the selected position. See page 33.
Roll(deg)
Get Position Displays the Cartesian coordinates of the selected
position. See page 33.
Clear Clears all position coordinate fields. The position
data does not change.
Teach Teaches position using the Cartesian Coordinate
System.
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Simple (Pro Level)

Go Circular Executes the Go Circular to Position command.
This command sends the robot in a circular path to
the target position (in the position number field),
via the position specified in the Via position field.
The circular motion applies only to the robot.

Via position Selects the intermediate position through which
the Go Circular movement passes.

Go Linear to Executes the Go Linear to Position command.

Position Sends the axes in a straight line to the selected
position.
Simple Toggles to the Teach Position (Simple) dialog box.

Teach Positions (Simple) ]
Paosition Mumber — |nolude Axes -\
* ||+ Robot [ Peripherals
* Speed
(¢ Abzalute " Duration
" Relative to: a0 hd

Figure 5-9: Teach Positions (Simple) Dialog Box (Pro Level)

At the Pro level, the Simple Teach Positions dialog box offers the following
additional commands:

Include Axes

Pro

Instructs the controller to define coordinates for
axes for Robot, Peripheral or both.

A peripheral position can be recorded only in the
Pro level.

Duration

Pro

Defines the time it takes to complete a movement
command. The time is defined in tenths of a second.
For further information, See page 53.

These commands remain available when the Teach Positions dialog box is
expanded.
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Recording Positions (Joint

Coordinates)

Record Absolute Position
(Levels 1, 2 & Pro)

To record an absolute position:

1.

2.
3.

ok~

6.

Use either the Manual Movement dialog box or the Robot Movement

dialog box to move the robot to the position you want to record.

Click on the Teach Position dialog box.

Type a position number in the Position Number field, or select an

existing position number if you want to modify (overwrite) a previously

defined position.

Select Absolute.

Select Include Axes (Robot or Peripherals):

a. Robot: to record a position for the robot axes.

b. Peripherals: to record a position for the peripheral axes (Pro level
only).

c. The user can select both.

To record the current position, click the Record Position icon.

Record Relative Position (Pro Level)

To record a relative position:

1.
2.

3.

4.

5.

Make sure you have first defined a reference position.

Move the robot to the position whose coordinates you want to record as
relative to another position.

In the Position Number field in the Teach Positions (Simple) dialog
box, enter a new position number.

Select Relative to, and enter a number (or select Current) for the
reference position in the Relative to field.

Click Record. You have now recorded a relative position.

A position that is Relative to Current means the specified offset will be
computed from the location at which the robot is positioned at the time it is sent
to the relative position. If the reference position changes, the relative position
also moves.
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Teaching Positions (XYZ Coordinates)

In order to teach a position in XYZ coordinates, click Expand. See page 33.

Teach Absolute XYZ Position (Levels 2 & Pro)

To teach an absolute XYZ position

1. Click Expand.
2. Enter XYZ, Pitch and Roll values.
3. Click Teach.

To use existing position coordinates to define a new position (or modify that
position’s coordinates), do the following:

1. Inthe Position Number field in the Teach Positions dialog box, select
an absolute position number.

2. Click Get Position. The XYZPR values of the position now appear in
the XYZ, Pitch and Roll fields. Note: If the position is relative, only the
offset values will be displayed.

3. Inthe Position Number field, enter a different number (or leave the
position number if you want to modify that position).

4. To record a position for the robot axes, click Robot.

To record a position for the peripheral axes, click Peripherals.
To record positions for both, click Robot and Peripherals.

5. Inone or more of the coordinate fields, enter a new value (in
millimeters or degrees).

6. Click Teach.

Warning: If you click Record, the current TCP coordinates will be written to
the selected position.

Teach Relative XYZ Position (Levels 2 & Pro)

To teach a relative XYZ position:

Make sure you have first recorded the reference position.

1. Inthe Position Number field, in the Teach Positions dialog box, enter
the new position number.

2. Select Relative to, and enter the number of the reference position in the
Relative to field. All XYZ coordinate fields are blank or show 0.

3. In one or more of the coordinate fields, enter a new value (in
millimeters or degrees).

4. Click Teach.

A position that is relative to current means the specified offset will be
computed from wherever the robot is located at the time it is sent to the relative
position.

If the reference position changes, the relative position moves accordingly.
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Positions Window

Positions
The Positions window displays a list of the positions of the currently open
project. The list is presented in tabular format. As default, the table presents
position information in both the Joint Coordinate System and the Cartesian
Coordinate System.
When fully open, the window is divided horizontally into two panels. By
dragging the bottom edge of the window, you can reveal the bottom panel. The
top panel displays all positions in the project (Position Inventory Panel). The
bottom panel (Watch Panel) displays the positions which have been selected
for watching.
° Positions - Erdcell3 El@
Azl | Aas2 | Mws3 B 4 Fodg B Fds 7 | Mwis 8 -
¥ | Coar. I o) | ¥ oum) || Z ) | Pich fdeg) | Aol ideg))| mmddeg) | mmvdeg)| P L
] Joint | -99.66 D5 4652 42592 0.00 Abs. (Joint) | 3
XYZ | £499 38200 3999 -50.00 0.00
5 Joint | 4354 -Z766 96.84 20.81 0.00
XYZ | 21042 -1999¢ 100.00 -50.00 0.00 Abs. (XYZ)
3 Joint | 5045 -21.88 81.89 30.00 -44.70 Abs. (Joint)
XYZ | 211.10 25568 94597 -50.00 4470
Joint | -82.20 037 4383 4154 0.00 Abs. (Joint)
= XYZ 5202 -383000 4000 -50.00 0.00 A
Figure 5-10: Positions Window, fully opened to display both the
Position Inventory Panel and the Watch Panel.
Each row in the top portion of the table represents a single position. To
manipulate the list:
e Select a position (row).
e Right-click to display the popup window.
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Position Popup Window

Pasition 3 Position No. Displays the number of the position.
Delete Delete Deletes the selected position.
Pelete Al Delete All Deletes all listed positions from the Position
Add Watch Inventory Panel and the SCORBASE memory.
| S Add Watch Copies the position data to the watch list, visible
. At in the Watch Panel.
v Show Both - - —
Show Joint Shows only Joint values of all positions. See page
32.
Show XYZ Shows only the XYZPR of all positions. See page
33.
Show Both Shows both Joint and XYZPR values of all
positions.

Note: The peripheral positions are always displayed using encoder counts.

Watch Popup Window

Position #3 Position No. Displays the number of the position.
Delete Delete Removes the selected position from the watch list,
Delete All but does not affect its presence in the overall list.
Show Joint Delete All Removes all listed positions from the watch list,
Show X¥Z but does not affect their presence in the overall
¥ Show Both list.
Show Joint Shows only Joint values of all positions. This can

be set to a value different from the Position
Inventory Panel. See page 32.

Show XYZ Shows only the XYZPR of all positions. This can
be set to a value different from the Position
Inventory Panel. See page 33.

Show Both Shows both Joint and XYZPR values of all
positions.
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Position Data Dialog Bars

SCORBASE offers three dialog bars that display all axes, encoder counts and
the robot position in reference to both the Cartesian Coordinate System (XYZ)
and the Joint Coordinate System. All dialog bars are accessible at all levels via
the View menu. They may also be opened or closed using the View | Show All
Dialog Bars or View | Close All Dialog Bars commands.

Encoder Counts Dialog Bar

The Encoder Counts dialog bar displays the current values of the encoders
for each of the eight axes.

2l Encoder Counts: 1:0 20 %0 40 50 [=401) 7.0 80
Figure 5-11: Encoder Counts Dialog Bar

To display the Encoder Counts dialog bar, select View | Dialog Bar |
Encoders.

The encoder values change whenever the axes are moved.

These values are set to 0 (or close to zero) after the Search Home All Axes
command is executed.

XYZ Dialog Bar

The XYZ dialog bar displays the current Cartesian Coordinate System (XYZ
PR) values of the TCP.

=l =z Hlmm]: | 169.03 Yimm): | 0.00 Zimm} | 504.33 Pldeg) |-63.55 Rideg): | 0.00
Figure 5-12: XYZ Dialog Bar

To display the XYZ dialog bar, select View | Dialog Bar | XYZ.

The values shown in the above example are the Joint values after the Search
Home command is executed.
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Joints Dialog Bar

The Joints dialog bar displays the angles between the two links of the joint, in
degrees.

Hl Jaints: Bage:| 0.00 Shoulder. -120.27 Elbow: | 35.03 Fitch: | 88.81 Ral: 1 0.00
Figure 5-13: Joints Dialog Bar

To display the Dialog bar, select View | Dialog Bar | Joints.

The values shown in the above example are the XYZ values after the Search
Home command is executed.

Using a Teach Pendant with
SCORBASE

The Teach Pendant is a hand-held terminal that gives the operator direct control
of the robot and peripheral axes. In addition to controlling movement of the
axes, the Teach Pendant may be used for recording positions, sending the axes
to recorded positions, and other functions.

To control the axes from the Teach Pendant, SCORBASE must be operating in
the On-Line mode, and the Teach/Manual switch on the Teach Pendant must
be switched to Teach. This disables control of the axes from SCORBASE
dialog boxes.

All Teach Pendant operations are reflected in the SCORBASE dialog boxes.
For example, positions recorded by the Teach Pendant will appear in the
Position Number list in the Teach Positions dialog box; and encoder and XYZ
values will change in the Encoder Counts and XY Z dialog boxes.

The Teach Pendant operation is described fully in the Teach Pendant for
Controller User Manual.
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6

Program Editing

A SCORBASE program is a set of instructions written by the user to control
the robot, peripheral equipment and to communicate with external 1/0 devices.
This chapter explains how to create and edit a SCORBASE program.

The following tools are used for program editing:
e Program commands editor.
e Command tree that lists all SCORBASE commands.

Opening and Closing a Program

Every SCORBASE program is part of a SCORBASE project. A project also
includes the user-defined positions, project data and, if RoboCell is installed, a
virtual cell (3dc file). Only one project can be opened at a time.

To open a saved program, open the project containing the desired program by
doing one of the following:

e Select File | Open Project...

b

e Click on the Open an Existing ProjectE icon.
e Press Ctrl + O.

In all cases, the Load Project window will open, prompting you to select the
project that contains the program you want to edit.

The program is displayed in the Program Window.
To create a new project, do one of the following:
o Select File | New Project...

e Click on the Create a New Project E icon.
e Press Ctrl + N.
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By default, the new project is opened with the Teach & Edit layout. This layout
displays four windows:

e Program Window that holds the SCORBASE program.
e Manual Movement Dialog Box.

o Teach Positions Dialog Box.

e Workspace Window that shows:

e Project data, i.e., positions, user program and graphical display
(if installed).

e SCORBASE Command Tree.

The Program Window contains the text of the SCORBASE program currently
loaded. Its title bar displays the name of the project. Also shown by default is
the programming toolbar. The toolbar contains a drop-down list of all
subroutines available, for quick navigation.

" @ Program - Erdcell3 EI@ -‘
AENND ¥ £ W
52 Close Gripper -

53| Go Linear to Position 11 Fast
54| Tum On Output 1

55 Tum O Output 1

56| Retum from Subroutine

57| Remark:
58 Set Subroutine TAKE_FR_RED
59 Open Gripper

60 Set Variable COUNT =1

61| Ge Linear to Position 15 Fast
62| Go Linear to Position 5 Fast

63 Close Gripper

64| Go Linear to Position 15 Fast
65 Tum On Output 2

66 Tum OF Output 2

67| Retum from Subroutine

68| Remarik:
69 Set Subroutine PUT_ON_CNY

70| Go Linear to Position 12 Fast

71| Go Linear to Position 2 Fast *

m

Figure 6-1: Program Window

The Workspace Window contains two tabs to switch between the project files
and the commands currently available.
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Workspace [E]
Project |Cn:-mmanu:|s |
SR | Erdcell3
=] Program - Erdcell3

----- Positions - Erdcelld

Figure 6-2: Workspace Window — Project Tab

The Commands tab displays the Command Tree, which in turn displays all of
the commands available for the currently set Experience Level.

Program Editing Tools

SCORBASE is a text-based programming language in which every command
is a single text line. SCORBASE programs are edited by means of the usual
Windows text editing options, which can be accessed:

e Viathe Edit menu
e By pressing the designated keys

e By right-clicking the mouse in the Program Window to open a pop-up
menu.

Cut - Ctrl+X Deletes selected text or lines from the program, and
places it on the Windows and SCORBASE
clipboards.

Copy - Ctrl+C | Places a copy of selected text or lines from the
program on the Windows and SCORBASE
clipboard.

Paste - Ctrl+V | Inserts the contents of the SCORBASE clipboard
into the program.

Find - Ctrl+F | Opens a dialog box that allows you to search for any
string, such as a command or text.

Find in Program - Erdcell3

==
Find what: ||
_ Cored |

Direction Cancel

[ Match caze £ Up ' Down

Figure 6-3: Find Dialog Box
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Find Next - (F3) | Repeats the last Find operation for the next
occurrence. (Accessible also from the Find dialog
window).

Command/ Inserts/deletes asterisk at beginning of a command
Remark (*...) | line.

SCORBASE ignores command lines that start with
an asterisk. This feature is useful for debugging.

Go to Line Opens a dialog box that displays the total number of
lines in the program and prompts you for a line
number. Type in the number. The program editor
will jump to the line you specify.

Go To Line.... @

Total number of lines; 58.

OF. Cancel

Figure 6-4: Go To Line Dialog Box

Go to Selected | Automatically scrolls the Program Window to
Line display the line which you have selected. This is
useful for long programs when you have selected a
particular line and then scrolled away from it. In
very short programs which fit within a single
window, this function has no visible effect.

In addition, use the keyboard for the following functions:

[Ins] Toggles between Insert Mode and Overwrite
Mode. The currently active mode is shown in the
Status bar at the very bottom of the SCORBASE
window.

In Insert Mode, a new command is inserted into
the program above the line currently marked by

the cursor.
[Del] Deletes the line or lines currently marked by the
cursor.
[Ctrl+Home] Brings the cursor to the first line of the program.
[CtrI+End] Brings the cursor to the last line of the program.
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[PgUp] Displays the previous page of program lines.

[PgDn] Displays the next page of program lines.

Adding and Editing Commands

SCORBASE commands are organized in a Command Tree, which is displayed
in the Workspace Window. SCORBASE only displays the commands which
are available in the currently set Experience Level.

e Atthe Introductory level (Level 1), only basic commands appear in the
Command Tree.

e Atthe Advanced level (Level 2), the number of commands is increased.

e Atthe Professional level (Pro Level), all commands are accessible.

To see the Command Tree, click the Command tab in the Workspace Window.
SCORBASE commands are grouped into these categories:

e Axis & Control

e Program Flow

e Inputs & Outputs

e Advanced - By default, this category is hidden. Select Options |
Advanced Options | Advanced Commands to display these commands.

e Vision - By default, this category is hidden. Select Options | Advanced
Options | ViewFlex Commands to display these commands.

Clicking on a category opens/closes the list of commands.

To add commands to a program, do one of the following:

e Double-click on the desired command in the Command Tree.
e Type the two letters written next to the command.

e Click on the command icons in the Program Window (applicable only for
selected commands).

If you are working in Insert Mode, the new command line is added above the
currently selected (highlighted) line. If you are working in Overwrite Mode, the
new command replaces the selected line. Toggle between the two modes using
the [Ins] key. Many commands open dialog boxes for completing the
command line parameters.

To change a command parameter, click on the command to re-open the
command dialog box. Change the required parameter, and click OK to close
the dialog box. Note: For safety reasons, certain parameters are not accessible
by the user, i.e., they appear grayed, and can be changed only by Intelitek
support personnel.
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To delete, cut, copy and paste a line, use the usual Windows tools.

AXxis Control Commands

Workspace B Waorkspace & Workspace [E]
Project Commands Project Commands Project Commands '

[EF=T] AXIS CONTROL EF=] AXIS CONTRO

SH  SearchHome SearchHome *] SH SearchHome
oG OpenGﬁpper gpengr.lpper OpenGrpper
CG  CloseGripper oselanpper CloseGripper

GoToPosition#_Speed...
GolinearToPositionH_SpeedPercert...
GolinearToPositionH#_SpeedMetric...
GoCircularToPosition#_Speed. ..

GoToPosition#_Speed...
GolinearToPosition#_SpeedPercent....
GolinearToPosition#_SpeedMetric...
GoCircularToPosition#_Speed. ..

GP  GoToPosition#_Speed...
{:l PROGRAM FLOW
B0 INPUTS & OUTPUTS

FLimit Switch&_. .
Setuist ToZero... Jaw...
AM FLOW fLimit Switch#_...

RecordPosition#_..

SetfedsH Tolero...

StartConveyar. ..

StopConveyar...

SetVanable ToGrpperSensor...
Write...

ControlOn

ControlOff

TeachPositionByJoints...

TeachPosition ByJoints Relative To...

TeachPositionEByXYZ...

d TeachPositionBy XY ZRelative To...

] SetVariable ToJoint Posttion ...

-|#] 5% SetVariable ToCartesianPostion...

-1 PROGRAM FLOW

-7 INPUTS & OUTPUTS

-3 INPUTS & OUTPUTS

Level 1 - Introductory Level 2 — Advanced Pro — Professional

Figure 6-5: Command Tree - Axis Control

Icon Command Levels Description
7k OG Open 1,2,Pro | Fully opens the gripper.
Gripper
I ll‘.’lll CG Close 1,2,Pro | Fully closes the gripper (on itself, or on a grasped
Gripper object).
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GP Go to
Position

1,2,Pro | Opens the Go to Position Dialog Box. The Go to
Position command sends the robot to a recorded
position, in the shortest time, using Point to Point (P to
P) control. In Point to Point control, all axes move
independently and there is no control over the TCP

trajectory.

Go to Position

-

=2

Target Poszition:

~

|| J * Jaint
" Linear
" Circular

(" Fast [100%]

* Spesd(1...99%) |50

" Duration (1410 sec)

ok | Cancel

Figure 6-6: Go To Position Dialog Box

Movement Control

Target Position

The destination of the movement. Enter a number or a
variable in this field.

Speed/Duration
Fast Executes the movement at the fastest speed possible.
Speed Executes the movement at a slower speed. Enter a
number from 1 through 99(%), or a variable, in the
Speed field. Default: 50 (average speed).
Duration Executes the movement in a specific amount of time.
Enter the time in tenths of a second, or a variable.
Available only in Pro Level.
Via Position The position via which the destination of the movement

is reached. Enter a number or a variable in this field.
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N GL Go
= | Linear to
Position
# Speed

2,Pro

Sends the robot’s TCP (tool center point) from its current position to the target
position, along a linear path (straight line). The linear motion applies only to the
robot axes. For linear motion, speed can also be defined in mm/s.

Go to Position

=

Target Pogition:

=}

(" Fast [100%)
{7 Speed(1..99%)

" Joint
* Linear

" Circular

{* Speed [mm/zec) ||

" Duration (1410 sec)

ok

Cancel

Figure 6-7: Go To Position Linear Dialog Box

GC Go

Circular to

2,Pro

Sends the robot’s TCP in a circular path to the target position, via the position
specified in the Via Position field. The circular motion applies only to the robot.

Position Note: The Circular command follows the circle defined by the three positions
# (current TCP position, target position, and the intermediate position specified in
Speed... the Via position field).
Via Position The position via which the destination of the
movement is reached. Enter a number or a
variable in this field.
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JA Jaw | 2,Pro | Moves the gripper’s jaw to the specified span. The command opens this dialog
box:
aw =
Jaw [mm];
|
Range: 0...70
ok Cancel
Figure 6-8: Jaw Dialog Box
Enter a number or a variable in the Jaw field.
Note: Accuracy cannot be guaranteed if the width is less than 5 mm or greater
than 65 mm.
Jaw activates Servo Control for the gripper motor, whereas Open Gripper and
Close Gripper commands do not use the gripper axis Servo Control.
Unless you need the Jaw command for a specific application, the Open Gripper
and Close Gripper commands are recommended.
Note: This command is not available for SCORBOT-ER 2u.
IL If Limit | 2,Pro | The IL is a conditional jump command. It causes program execution to jump to
Switch < the line that contains the specified Label, if the selected axis micro switch is
#>on pressed (On). The command opens a dialog box.
jump to If Limit Switch < # > ON Jump to < LABEL... [s&3]
<Label>
Limit Switch: |
Jump e |
ak. Cancel
Figure 6-9: If Dialog Box
Enter the Axis number or a variable in the Limit Switch field.
Enter the name of a Label in the Jump to field.
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RP Pro | When the Record Position command is executed (during program execution), the
Record controller records the current position data to the specified position. The
Position command opens this dialog box:

#_ Record Position @

Fecord prezent position az pogition:
ok Cancel
Figure 6-10: Record Position Dialog Box
Enter a position number or a variable in the Record Present Position as
Position field.
The Record Position command is useful when a position (and all relative
positions that refer to that position) must be relocated, during program execution.
This command updates the position data.
SA Set | 2,Pro | Initializes (sets to 0) the encoder count of the selected axis. The command opens
Axis # ... this dialog box:
(to Zero) Set Axis ==
Set Axis:
to Zero.
ok, Cancel
Figure 6-11: Set Axis Dialog Box
Enter a number or a variable in the Axis field.
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SC Start
Conveyor

Pro

Starts the conveyor, as a speed-controlled conveyor. Movement of the conveyor
will continue until a Stop Conveyor (ST) command is encountered.

The command opens this dialog box:

Start Conveyor @

Az ﬁ
Speed: |5EI

-

Dhirection:
* Pluz " Minusz

ok | Cancel

Figure 6-12: Start Conveyor Dialog Box

. Enter the Axis number in the Axis field
. Enter a number or a variable in the Speed field.
. Select a movement direction (Plus or Minus).

Note: When operating a speed controlled conveyor by means of the Start/Stop
Conveyor commands, do not record positions, and/or use the Set Axis (to Zero)
command for the conveyor, in the same program.

ST Stop
Conveyor

Pro

Stops the continuous motion of a conveyor that was initiated by a Start
Conveyor (SC) command.
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SG Set | Pro | Assigns the value of the gripper opening (in mm) to a variable. This command is
Variable useful when there is a need to measure the object in the gripper, or to check the
to Gripper gripper status (open, closed or gripping an object).
Sensor . §
Set Variable ==
Function
" anable Mame
or Cancel
Figure 6-13: Set Variable (Gripper Sensor) Dialog Box
In the Name field, enter the name of the variable.
For more information on variables, see page 87.
Note: This command is not available for SCORBOT-ER 2u.
WR Write Commands the gripper to convert the letters specified into lettering on the
workpiece. The size is controlled by the Scale setting (1-10).
[ Write |
Test: Scale:
5 =l
ar. Cancel |
Figure 6-14: Write Dialog Box
CN Enables axis control by the controller. See page 28.
ControlOn
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CF Disables axis control by the controller. See page 28.
ControlOff
TJ Teach | Pr0 | Teaches the position as defined by the absolute positions of the joints.
Position 7 .
By Joints Teach Position Command @
Base [deg/100) |0 Pitch (degs100) |0
Shoulder [deqg/100] ||:| Raoll [deg/100) ||:|
Elbow (deg/100) g -y 7
* Joints
Pozition Murnber
| ﬂ * Abzolute
" Relative to:
1] 4 | Get Pozition | Clear Cancel

Figure 6-15: Teach Position (Absolute Joints) Dialog Box

Enter a new unique number in the Position Number box. Enter the values for

Base, Shoulder, Elbow, Pitch and Roll in 1/100ths of a degree.

Pro | Get Position Copies the values of the robot’s current position into the
appropriate boxes.
Pro | Clear Clears the values from all the boxes.
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RJ Teach | Pr0 | Teaches the position as defined by the positions of the joints relative to another
Position defined position.
By Joints 7 .
Ryelative Teach Position Command @
to _
Position Base [deg/100) |0 Pitch (degs100) |0
Shoulder [deqg/100] ||:| Raoll [deg/100) ||:|
Elbow (deg/100) g -y 7
{* Joints
Pozition Murnber
|| ﬂ " Abzolute
* Relative to: | ﬂ
1] 4 | Get Pozition | Clear | Cancel |
Figure 6-16: Teach Position (Relative Joints) Dialog Box
Enter a new unique number in the Position Number box. Enter the values for
Base, Shoulder, Elbow, Pitch and Roll in 1/100ths of a degree, and choose which
point this new one is to be calculated from.
TX Teach | Pro | Teaches the position as defined by the absolute Cartesian coordinate of the TCP
Position (Tool Center Point).
by XYZ 7 :
y Teach Position Command @
¥ [mm/100) |0 Pitch (deg/100) |0
¥ [y 100) 0 Roll[deg/100) [0
Z[mmA00) g o Kz
" Joints
Pazition Murnber
|| j * Abzolute
" Relative to:
ok | Get Pozition | Clear Cancel
Figure 6-17: Teach Position (Absolute XYZ) Dialog Box
Enter a new unique number in the Position Number box. Enter the values for X,
Y and Z in 1/100 mm, and Pitch and Roll in 1/100ths of a degree.
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RX Teach | Pro | Teaches the position as defined by the Cartesian coordinate of the TCP (Tool

Position Center Point) relative to another defined position.
by XYZ . .
Rglative Teach Position Command @
to
o % (mm/100 0 .
Position (omA100) | Pitch (deg/100) [0
v (mm/100) 0 Roll [dea/100)] [0
Z (mm/100) [ * W7

" Joints

Position Mumber
|| ﬂ " Abzolute
* Relative to: | ﬂ

1] 4 | Get Pozition | Clear | Cancel |

Figure 6-18: Teach Position (Relative XYZ) Dialog Box

Enter a new unique number in the Position Number box. Enter the values for X,
Y and Z in 1/100 mm, and Pitch and Roll in 1/100ths of a degree.tp
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SJ Set Allows you to set a variable to the value of a specified joint at a specified position
Variable number.
to Joint e - )
Position Set Variable @
Function
Wariable Mame
|
Fozition Humber
| =]
Jaoint Mumber [Baze=1,5houlder=2 E lbow=3 Fitch=4 R oll=5]
[]4 LCancel
Figure 6-19: Set Variable to Joint Position Dialog Box
Enter the name of the variable in the Variable Name field and select the position
number from the Position Number drop-down list. Enter an integer between 1
and 5 for the Joint number, as follows:
Base 1
Shoulder 2
Elbow 3
Pitch 4
Roll 5
You may also insert a variable which contains one of these values.
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SX Set Allows you to set a variable to the value of a specified Cartesian coordinate at a
Variable specified position number.
to .- - -
Cartesian Set Variable @
Position _
Function
Wariable Mame
|
Fozition Humber
| =]
Cartezian Coordinate Mumber [=1Y'=2 =3 Pitch=4,Roll=5]
[]4 LCancel
Figure 6-20: Set Variable to CartesianPosition (Relative XYZ) Dialog Box
Enter the name of the variable in the Variable Name field and select the position
number from the Position Number drop-down list. Enter an integer between 1
and 5 for the Cartesian coordinate number, as follows:
X 1
Y 2
Z 3
Pitch 4
Roll 5
You may also insert a variable which contains one of these values.
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Program Flow Commands

Workspace =)

Project Commands |

3 F-23 AXIS CONTROL

E| a PROGRAM FLOW

i E WT  Wat...

JU o JumpTo...

H LA Label..

l {:l INPUTS & QUTPUTS

Workspace

Project Commands |

- F] WT

BB eSSt

- @ AXIS CONTROL

Wait .

WC  WaitForCondition. ..

j JU  JumpTa..

RE Remark...

REB RingBel

SV SetVarable ToComputation. ..
IF Flump...

55 SetSubroutine...

RS RetumSubroutine

CS CallSubroutine...

LA Label...

j PS5  PrntToScreenlog...
- {:| INPUTS & OUTPUTS

Workspace

Project Commands .

fmmmmn . ——

-] AXIS CONTROL

IF HKlump...

55
RS
Cs
RU
LA
F5
SM
MmC
L5

EN

=~ {:I INF'LITS &OUTPUTS

JumpTu:u...
Femari:. .

RingBell

Reset Timer

SetVarable ToComputation...
SetVarable ToTimer...

SetSubroutine. ..
RetumSubroutine
CallSubroutine. ..
RunSubroutine...
Label ..

Prirt ToScreenlog...
SendMessage...
SendCommand...
LoadScript...
EndProgram

Level 1 — Introductory Level 2 — Advanced Pro — Professional
Figure 6-21: Command Tree - Program Flow branch
Icon Command Levels Description
WT Wait 1,2,Pro | Halts program execution for a time specified in tenths of a second.
(10ths of The command opens this dialog box:
second .
) wat =
1410 af a zecond
|
ok Cancel
Figure 6-22: Wait Dialog Box
Enter a number or a variable in the 1/10 of second field.
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WC Wait | 2,Pro | Halts program execution until the defined condition is fulfilled.
For The command opens this dialog box:
Condition rWait For Condition @
Logical Expression
I (=
0K I Cancel |
Figure 6-23: Wait For Condition Dialog Box

JU Jump to 1,2,Pro | This unconditional jump command causes the program pointer to
jump to the line that contains the specified Label. The command
opens this dialog box:

[ Jump to <LABEL> ==

" IF. & Jump

Jump to; |

1] 8 Cancel

Figure 6-24: Jump To Dialog Box
Enter the Label name in the Jump to field. (Be sure to include a
line with this Label in your program.)
When the Jump command is used, Jump is checked in the dialog
box. You can modify the Jump command to an IF jump
command (conditional jJumping) only in Levels 2 and Pro.

RE Remark | 2.Pro | Allows insertion of a comment line for explanation and
documentation into the program. The command opens this dialog
box:

[ Remark @
Teuxt:
|
k. Cancel |
Figure 6-25: Remark Dialog Box
Enter up to 47 characters of text, including spaces.
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RB Ring Bell

2,Pro

When executed, this command produces a beep, using the
computer’s internal loudspeaker.

RT Reset
Timer

Pro

SCORBASE uses a timer that measures time in units of tenths of a
second. The timer starts operating when SCORBASE is opened.

The Reset Timer command resets the value of the SCORBASE
timer to 0.

To use the timer, the timer value must be assigned to a variable,
using the Set Variable command. (See page 66 for more details).

Variable to

Computation

1,2,Pro

Allows you to assign a value, or an expression (result of a specific
computation), to a variable.

The command opens the Set Variable dialog box (Computation is
selected by default).

Set Variable ==

Function

“ariable Mame

Yalue or Expression

Mate: viou can use sonpt functions and wariables. Faor example:

SCRIPT.MY_FUMCTIOM( 1. 3. 2. 4 1+ SCRIPT My_VARIABLE

ak. Cancel |

Figure 6-26: Set Variable (Default) Dialog Box

In level 2, the Set Variable value can only be a result of
computation. In the Pro level, variable values can be derived from
other sources. For further information, see pages 58, 62, 63, 68,
and 82.

Variable Name Enter the name of the variable. The first
character must be a letter.
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MOT
AND
oRr

#0R
EQ
IMP

Figure 6-27: Operators
Drop-Down List, Set Variable
Dialog Box

Value or
Expression

Enter a value or a formula.

To set the variable to a fixed value, enter a
number (in the range of +/-1000000).

To set the variable to the result of a
computation, enter a string that consists of
two arguments and an operator. An
argument can be either an integer or a
variable (e.g., fun*2).

Click on the arrow to see a list of operators,
or use the following list:

Arithmetic Operators

+ Addition
* Multiplication
) Subtraction
/ Division
\ Floating Point Division
Algebraic Operators
A Power (raises the first argument to the
power of the second argument).
MOD Modulus (returns the remainder of the first

argument divided by the second).

Logical (Boolean) Operators

NOT Not
AND And
OR Or

XOR Exclusive or
EQV Equivalent (Null or Boolean values only)
IMP Implication (Null or Boolean values only)

The result of a logical

operation is 1 (True), or O (False). Any

operand with a non-zero value is considered true, while a zero
value is considered false.

User Manual

67

SCORBASE
Program Editing




A value assigned using the SV command can be used for
conditional jumping using the IF <Condition> Jump command.
Actions can then be generated according to the variable value. The
following example jumps the program cursor to a label if more
than three seconds elapse after timer reset:

Reset Timer

Set Variable TIME to timer
IF TIME > 30 jump to PICKUP

For more information on variables, See page 87.

VT Set
Variable to
Timer

Pro

Allows you to assign the current value of SCORBASE timer to a
variable.

The SCORBASE timer starts operating when SCORBASE is
opened.

Set Variable ==

Function

Y anable Mame

ok Cancel |

Figure 6-28: Set Variable Dialog Box (Timer)

To initialize the SCORBASE timer in a program, use the Reset
Timer (RT) command.
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IF If Jumpto | 2,Pro | A conditional branch command, which is used to determine
the program flow in relation to the value of the variables.
The command opens this dialog box:

If <CONDITION> Jump to <LABEL> ==
O " Jump
I [ -
Jump o |
[1]8 Cancel |

Figure 6-29: 1f/Jump Dialog Box

If the condition in the IF field is true, program execution
jumps to the line specified by the label in the Jump to field.

If the condition in the IF field is false, program execution
skips to the following line.

IF Enter the condition. The condition
includes a variable name, a comparison
operator and another variable name, or
a number.

Jump to Enter the name of a Label. (Be sure to
include a line with this Label in your
program.)

Example:

If COUNTER > 0 jump to START LOOP
Go to Position 1 speed 5

START LOOP:

Go to Position 2 speed 5

If the value of Counter is greater than zero, the robot will
go to Position #1.

If the value of Counter is equal to or less than zero, the
robot will go to Position #2.

Use two equal signs (= =) for equal operators. For example:
If COUNTER == 0 jump to END

The IF jump command can be converted to an
unconditional jump command by selecting Jump (instead
of If).
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SS Set 2,Pro | Creates a subroutine. You can program up to 64
Subroutine subroutines in one program. The command opens this
dialog box:

-

Set Subroutine @

Enter a name for the subroutine:

[n]:8 Cancel

Figure 6-30: Set Subroutine Dialog Box

In the Name field, enter a name or number for the
subroutine.

Note: Create subroutines only at the end of the main
program. Every subroutine must end with a Return from
Subroutine command.

RS Return | 2,Pro Marks the end of a subroutine. At run time, this command

from terminates the execution of the subroutine, and the program
Subroutine resumes execution at the line that follows the Call
Subroutine command.

Note: Every subroutine must end with a Return from
Subroutine command.
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CS Call 2,Pro | Activates the specified subroutine. The command opens
Subroutine this dialog box:

Call Subrautine @

M ame:

Mate: vou can call a zonpt subroutine. For example;

SCRIPT MY _SUBROUTIME[Z, 4.5

ok Cancel

Figure 6-31: Call Subroutine Dialog Box

In the Name field, enter the name of the subroutine.
Notes:

Use the Call Subroutine command either from the main
program or from another subroutine command.

You can call the same subroutine repeatedly in the same
program.

You can call a subroutine from a Visual Basic script that is
loaded. Append the prefix SCRIPT. to the beginning of the
Visual Basic subroutine name. If more than one VB script
is loaded, it is the responsibility of the programmer to
ensure that there is no conflict of names.

After the subroutine is executed, the program resumes
execution from the line that follows the Call Subroutine
command.
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i RU Run Pro Activates the selected subroutine. The command opens this
Subroutine dialog box:

Run Subroutine @

Subrouting narme:

| -]

Program | Execute Cancel |

Figure 6-32: Run Subroutine Dialog Box

Either write a subroutine name, or select one from the drop
down menu. To include the subroutine in the SCORBASE
program, press the Program button. To run the subroutine,
press the Execute button.

When the command is initiated, execution of the main
program continues, and the subroutine runs concurrently.
SCORBASE facilitates the operation of up to 100
concurrent programs. (The Call subroutine command
suspends the main program until the completion of the
subroutine.)

LA Label | 1,2,Pro | Marks a line in the program that is referenced by a Jump
command. The command opens this dialog box:

[ Label [5m]

Label:

or Cancel

Figure 6-33: Label Dialog Box

In the Label field, enter a name.
Do not include blank spaces — use an underscore.

Do not use the same label name more than once.
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PS Printto | 2,Pro | Instructs SCORBASE to print data containing strings,

Screen & messages and variable values to a log file, or to the
Log message window, or to both. The command opens this
dialog box:
Print @
Text:
Frint ta:
(" Screen
" LogFile
" Screen and Log File
ok LCancel

Figure 6-34: Print Dialog Box

Enter text and spaces.

To print a value of a variable, place the variable name in
single quote marks. For example: VARX="X" will print as
VARX=50 (when the value of X is 50).

To print a value of a Visual Basic Script variable, include
“SCRIPT.” followed by the variable name in single quote
marks. For example: VARY='SCRIPT.Y" will print as
VARY=100 (when the value of SCRIPT.Y is 100). Select
the desired print destination.
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SM Send
Message

Pro

Sends a message to MANAGER, Robot Device Driver,
CNC Device Driver, or Device Driver.

rSend‘ Message @

Send T |M.-'1‘-.N.5.GEF| ﬂ

Raobat Device Driver
CHC Device Driver
Device Driver

Task D |msr<_|D

Type:

oK LCancel

Figure 6-35: Send Message (Device) Dialog Box

For a message to the MANAGER, select the type of
message from the list of available types. Type a Task ID,
and select a message from the drop-down menu. Consult
the Open CIM user manual for more details.

rSend‘ Message @

send Tor {MaMAGER ~|

Tupe: || j
$5tart
Task ID: [3Ens"

Figure 6-36: Send Message (Manager) Dialog Box

For other device drivers, type the ID of the Device you
wish to receive the message, and enter the string to be sent.
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MC Send | Pro Sends a command to the CNC Device Driver. This is the
Command same dialog box as the SM command, except that the
default device is the CNC Device Driver, and the default
message is a command, rather than a string.

rSend Message @
Send Ta: |ENE Device Driver j
Device |D: |
" Sking
& Command

ok LCancel

Figure 6-37: Send Command (CNC Device) Dialog Box

Enter the device ID and the command in the boxes.

LS Load Pro Loads a Visual Basic script by means of the following
Script dialog box:
[ Load Script @
File narne:
iGN CIM YES)

ok Cancel

Figure 6-38: Load Script Code Box

The script must be located in the same subdirectory as the
SCORBASE project file. You must be sure that the LS
command is actually executed before you attempt to call
any of the affected subroutines or variables.

You may load more than one script into a single
SCORBASE project. However, it is the programmer’s
responsibility to ensure that there are no name conflicts.
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EN End
Program

Pro

This command simply enters the command End on the
selected line of the program. It signifies the end of the
program. It may be used in more than one subroutine, such
as subroutines which respond to various error conditions.

Input/Output Commands

Workspace
Project Commands |

-1 AXIS CONTROL

B

Workspace =]

Project Commands |

Workspace

Project Commands |

&1 PROGRAM FLOW
B2 INPUTS & OUTPUTS

: Il finputd_Ondump...
ON  TumOnOutput# ...
OF  TumOfOutput# .

{:l AXIS CONTROL
B0 PROGRAM FLOW

= RS
] 1 FinputE_Ondump...

ON  TumOnOutputd

OF  TumOROuwtputs ..

WN  WaitForDigitalinput&_COn...
] WF WaitForDigitalinputs_Off ..

{:l AXIS CONTROL
B2 PROGRAM FLOW

== | INPUTS & OUTPUTS
-1 Il Flnputd_ OnJdump...

Ol Onlnputint#_OnSub...
-|#] Bl Enablelntemupt_..

%] DI Disablelrtemupts ...

-[%] ON  TumOnQutputs_ ..

-[%] OF TumOfOutputs_

& AD  SetAnalogQuiputé_...

Al SetVarable ToAnaloginput#_...
WN  WaitForDigitallnput#_On...

-[%] WF WaitForDigitallnputst_Off

Level 1 — Introductory

Level 2 — Advanced

Pro — Professional

Figure 6-39: Command Tree - Inputs & Outputs Branch
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»v II'If Input # 1,2,Pro | Causes the program to jump to a label or call a subroutine, if
»»»»» — | On/Off Jump the state of the tested digital input matches the status
specified (On or Off). The command opens this dialog box:
rIFInput @ﬁ
& On
[nput Humber; | ﬂ & of
' Jump ta Label: |
7 Call Subroutine:
ok | LCancel
Figure 6-40: If Input Dialog Box
In the Input Number field, enter the number of digital input
(1-8), or a variable.
Select either On or Off for the state of the input.
Select either Jump or Call Subroutine; then complete the
active field.
In the Jump to Label field, enter the name of a Label.
In the Call Subroutine field, enter the name of a subroutine,
or a variable.
OI On Input Pro Sets the condition for an input interrupt service. The service
Interrupt # (Call Subroutine or Run Subroutine) will be performed
On/Off whenever the condition (input status) is satisfied, regardless
of the current program pointer position. The command opens
this dialog box:
[ On Input Interrupt @
i+ On
[nput Mumber; || ﬂ c of
&+ Call Subroutine: |
" Bun Subroutine:
ok, | LCancel
Figure 6-41: On Input Interrupt Dialog Box
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Input Number

Enter the number of a digital input, a
variable or the word ANY. Use of the
word ANY causes any input (1-8) to
evoke the interrupt state.

On/Off Select the state of the input.
Call Enter the name of a subroutine that will be
Subroutine executed in case of interrupt. Execution of
the main program is suspended until
completion of the subroutine.
Run Enter the name of a subroutine that will be
Subroutine executed in case of interrupt. Execution of

the main program continues, and the
subroutine is spawned as a concurrent
process.

An interrupt command causes the program to halt the
command it is currently executing (which can also be a
movement or a delay), and to immediately execute the
command specified for this interrupt. If the specified
command is a Call Subroutine, the program will resume
from the point where it was suspended, as soon as the
subroutine completes its execution. If the specified command
is a Run Subroutine, the main program resumes
immediately after the concurrent process is started.
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An interrupt command can be disabled and enabled by means
of the El (Enable Interrupt) and DI (Disable Interrupt)
commands described below.

Example:
[ On Input Interrupt @
[nput Humber; |'I j l:_ %;
' Call Subroutine: |GETO0]
" Bun Subroutine:
ITI LCancel |

Figure 6-42: On Input Interrupt (Call) Dialog Box

This inserts the following line of code:
On Input Interrupt 1 On Call Subroutine GETO00L1

When Input 1 is turned on, the program immediately calls
subroutine GETO001. If any axes are moving when the
interrupt occurs, they will immediately stop. When the
subroutine is completed (Return from Subroutine command
is reached), the axes will reassume the position and status
that were interrupted, and the program will continue from
that point.

DI Disable
Interrupt #

Pro

Causes the specified input interrupt to become inactive.
When an interrupt is inactive, it is disregarded until the EI
(Enable Interrupt) command reactivates it. The command
opens this dialog box:

=

Disable / Enable Interrupt

(" Enable

[nput Murnber: | ﬂ

] 4 Cancel |

Figure 6-43: Disable Interrupt Dialog Box

Input Number | Enter an input number, a variable, or the

word ALL.

Enable/Disable | Select Enable in order to modify the

command.
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El Enable Pro Causes the specified input interrupt to become active. The
Interrupt # command opens this dialog box:
[ Disable / Enable Interrupt @
{* Enable
Input Murnber: v|L =
rput Mumber || J F Divabic
ak. Cancel |
Figure 6-44: Enable Interrupt Dialog Box
When an interrupt is active, it is waiting for an interrupt
status (defined using the OI [On Interrupt] command
described above).
Input Number | Enter an input number, a variable, or the
word ALL.
Enable/Disable | Select Disable in order to modify the
command.
0 ON Turn On | 1,2,Pro | Sets the state of the specified digital output On. The
Output # command opens this dialog box:
[ Turn Qutput @-‘
Output Hurmber; | ﬂ
" Digital " Off
" Analog
ok Cancel
Figure 6-45: Turn On Output Dialog Box
Output Select a number or type a variable name.
Number
The default settings of Digital and On can be changed.
User Manual 80 SCORBASE

Program Editing




S OF Turn Off
Output #

1,2,Pro

Sets the state of the specified digital output Off. The
command opens this dialog box:

Turn Qutput

=

{+ Digital

" Analog

Ok

Cutput Mumber: | ﬂ

i On
fe" [ff

Cancel

Figure 6-46: Turn Off Output Dialog Box

Output
Number

Select a number or type a variable name.

The default settings of Digital and Off can be changed.

AO Set Analog
Output #

Pro

Sets the state of the specified analog output. The command
opens this dialog box:

Ok

Set Analog Output @
Output Mumber: | ﬂ
" Digital Yalue Fange: 0...255
* Analog |

Cancel |

Figure 6-47: Set Analog Output Dialog Box

Output Enter a number (1 or 2), or a variable.
Number
Value Range | Enter a number between 0 and 255 which

corresponds to the output voltage. The
range of the output voltage is 0-10 Volts.

The Analog default setting can be changed.
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Al Set Variable
to Analog Input
#

Pro

Sets the value of the specified analog input to a variable. The
command opens this dialog box:

Set Variable (=]

Function

‘W ariable Mame

Analog Input Mumber

oK | Lancel |

Figure 6-48: Set Variable (Analog) Dialog Box

Variable Name | Enter the name of the variable. The first
character of the name must be a letter.

Analog Input | Enter an input number (1-4) or a variable,
Number where the variable value is an integer in

the range of 0-255 corresponding to a

controller input voltage of 0-10 volts.

See also the description of the Set Variable commands in the
preceding sections of this chapter.

WN Wait For
Digital Input #
On

Halts program execution until the selected input is switched
on. The command opens this dialog box:

Wait For Digital Input @

-

[nput Hurmber: ﬂ

FDH

£ Off

2, Cancel

Figure 6-49: Wait For Digital Input On Dialog Box
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WN Wait For Halts program execution until the selected input is switched
Digital Input # off. The command opens this dialog box:
Off p .
Wait For Digital Input @
[nput Hurmber: ﬂ
{ On
~ i
ok LCancel
Figure 6-50: Wait For Digital Input Off Dialog Box

Advanced Commands

Advanced Commands are displayed in the Command Tree when you select
Options | Advanced Options | Advanced Commands.

Waorkspace

Project Commands |

EER] AXIS CONTROL

-] PROGRAM FLOW

&7 INPUTS & OUTPUTS
25 ADVANCED COMMANDS
UP  UseParameterSet..

Y SetPammeteryalue..

Bl

Pro — Professional

Figure 6-51: Command Tree - Advanced Commands
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UP Use Pro Specifies the Parameter Set to be used. The command

Parameter Set opens this dialog box:
rUse Parameter Set @
Parameter set narme:
|$2K5 -]

LCancel |

Figure 6-52: Use Parameter Set Dialog Box

Open the drop-down list to select the desired
Parameter Set and click OK.

See page 110 for further information.

PV Set Pro Sets the value for a selected device parameter by
Parameter name. The command opens this dialog box:
Value rSvat Paramneter Value @
Az Mame: Walue:
Fobot  w| |Bassénglel ~| 1740

Section: Limits

Kew Bazednglel

Description: Lawer limit of axiz motion, in angles [degrees),
from horizontal reference pozition for axiz 1

Cancel

Figure 6-53: Set Parameter Value Dialog Box

AXis Open the drop-down list to select the
axis for which you need to change
the parameter.

Name Open the drop-down list to select the
parameter whose value needs to be
changed.

Value Enter the new value.

The details of the selected parameter are automatically
displayed.
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Vision Commands

Vision Commands are displayed in the Command Tree when you select
Options | Advanced Options | ViewFlex Commands. See the ViewFlex
User Manual for full details.

Workspace [E]
Project Commands |

E-{_] AXIS CONTROL

&-{Z1] PROGRAM FLOW

l:| INPUTS & QUTPUTS

=123 VISION COMMANDS
~[#] SN Snap..

-{%] FO FindObject...

-1 %] FB  FindBlobs...

SetPosition. ..

BExdemal Function...

GetValue. ..

ChangeTable...

oS EsEsEs s

[
9289

Pro — Professional

Figure 6-54: Command Tree - Vision Commands
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Variable Programming

The SCORBASE language allows variable programming. Variables allow you
to write commands that change as the state of the robot or its environment
changes during program execution. Therefore they are useful for creating loops
and subroutines in robot programs.

To use a variable, it must first be defined using the Set Variable to
Computation command. See pages 47 and 66.

Variable names can be up to 22 characters long. It is recommended, however,
that you use meaningful names that are as short as possible. The first character
of the name must be alphabetic.

SCORBASE has full access to variables in Visual Basic scripts that are loaded
in memory. The variable name must begin with SCRIPT., for example:
SCRIPT.A. Values can be transferred both to and from variables in external
Visual Basic scripts.

In most editing commands, a variable can be specified instead of a numeric
value.

A variable cannot be used to specify a Label or a Subroutine.

If, at run time, the program encounters a variable whose value is not defined or
is out of range, an error message is displayed.

[ scorBasE |

Figure 7-1: Undefined Variable Error Message

Using a Variable Instead of a Numeric Value
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Example #1

Set Variable stationl=5

Set Variable lamp=1

Go to Position stationl fast

Turn on output lamp

In this example, one of the robot stations named “station1” is recorded as
position #5 and a lamp is connected to output #1. When the program initiates,
the value (5) is assigned to the variable named stationl and the value (1) is
assigned to the variable lamp. The following program lines send the robot to
position “station1” and turn on a “lamp”. Using a meaningful name for the
variable makes the programming, debugging and maintenance easier.

Example #2
Set variable pos = 0

Start:

Set variable pos pos +1
Go to position pos fast
Wait 50 (10ths of seconds)

If pos < 5 jump to start
In this example, the robot moves to Positions #1, #2, #3, #4 and #5. At each

position, the robot waits 50 seconds. After waiting at position #5, the program
terminates.

Example #3
Start:

Il
o

Set variable tested
Loop:

Set variable tested = tested +1
If input tested off call sub off
If input tested on call sub on
If tested < 8 jump to loop

Jump to start

Set Subroutine off
Turn off output tested

Return from subroutine.

Set Subroutine on
Turn on output tested

Return from subroutine

In this example, the program sequentially scans digital inputs 1 through 8 in an
endless loop.
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If the tested input is On, the program turns on the corresponding output.

If the tested input is Off, the program turns the corresponding output off.

Monitoring Variable Value

To monitor a variable value, SCORBASE offers the following tools:

1. When SCORBASE is running and a Set Variable command is
executed, the current value of the variable is displayed in the status line
at the bottom of the screen.

2. When the program is not running, click on the Set Variable command
in which the value is assigned to the variable, and then execute this line
using the Run Single Line command. The variable value is displayed in
the status line at the bottom of the screen.

3. The Print to Screen & Log (PS) command can also be used to print
the actual value of a variable, by placing the variable name within single
quote marks in the text to be printed.

Example:

Set Variable z = 5
Set Variable x = 9

Set Variable y = x - z

Print to screen z='"z' x="x'" y="y’

When the program is running, the following messages appear in the status bar:

1.

When the first line is executed, the message is z=5

2. When the second line is executed, the message is x=9
3.
4. When the fourth line is executed, this window opens:

When the third line is executed, the message is y=4

Messages =]
Drate Time tezzage
024220 16:22:00 z=h u=9 y=4

Figure 7-2: Variable Status Dialog Window
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8

Program Execution

The Program Window and the dialog bars described in this chapter are used for
activating and monitoring program execution.

Select Window | Run Screen to display only the Program window, which
shows the section of the program currently executed.

e Status Bar - indicates the currently executed line or current value of a
variable.

e Inputs and Outputs Dialog Bars - show the Analog Input, Analog Output,
Digital Input, Digital Output values. To activate the dialog bars that are
most useful for program execution, select View | Dialog Bars and then the
desired dialog bar from the pop-up menu.

e Log file - records data during program execution.

Running a Program

IIii

SCORBASE offers three modes of running a program. To select the running
mode do one of the following:

e Click the appropriate Run icon in the toolbar.
e Select one of the Run options in the Run Menu.
e Press the function key.

Single line (F6) Runs the currently selected (highlighted) line.

—
il

i

Single cycle (F7) Runs the program from the currently selected
(highlighted) line. Running stops after the last line
IS executed.

Continuous (F8) Runs the program from the currently selected
(highlighted) line. After the last line is executed,
program execution continues from the first line.
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The [Run] key on the Teach pendant cannot be used to start execution of
SCORBASE programs.

Note: Always restart execution of a program from the first line after you have
changed program data (e.g., recorded new coordinates for a position, edited a
program line, etc.).

Halting Program Execution

Stop and Pause are the two methods of halting program execution from
SCORBASE.

To stop or pause programs from SCORBASE do one of the following:

Click the appropriate icon in the toolbar.
Select Run | Stop, or Run | Pause.

Press F9 / F10 - Make sure the SCORBASE application is the currently
active window before you press F9 (STOP) or F10 (PAUSE).

To STOP the program you can also press the red EMERGENCY button
on the controller or press the ABORT key on the Teach Pendant (if
installed).

Stop (F9)

Program execution is stopped immediately. Use this command only in
emergencies.

If the workstation is connected only to a stationary robot such as an
ER-4u, the STOP command is sent directly to the device. However,
other devices such as the ER-400 AGV Mobile Robot require the user
to define a subroutine with the name ON_STOP. When the STOP
button or F9 is pushed, the ON_STOP subroutine is called.

The subroutine might contain a line such as Turn Off Output 1. Here
is an example for use with the ER-400 AGV Mobile Robot:

@ Program - ( Untitled ) E\@
AYNND Pwd FWEE E

1| Set Subroutine ON_STOP
2 Send Message STOP to Device Driver 1D=2
3| Retumn from Subroutine

g

Figure 8-1: Program Window — ON_STOP subroutine.

Pause
]

Stops program execution only after the current command has been
executed. Thus, axes may continue moving (to complete their motion)

after the Pause command is issued.
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Inputs and Outputs Dialog Bars

Digital Inputs & Outputs Dialog Bars

The Digital Inputs & Outputs dialog bars show the status of the controller
digital inputs and outputs. The display is available in all modes of operation.

| Digital Inputs: I 0 S A s e N e
Figure 8-2: Digital Input Dialog Bar
| Digital Outputs: I I M S - - B

Figure 8-3: Digital Output Dialog Bar

In both dialog bars, when the 1/0 status is Off (false), the matching 1/0 number
is dark green. When the 1/O status is On (true), the matching I/O number is
light green

If control is On, the sixteen Output / Input LEDs on the front panel reflect the
I/O status.

If control is On, clicking on an output number in the Digital Output dialog bar
toggles the status of the controller’s digital outputs.

In Off-Line the Digital Output dialog bar can also be used to simulate the status
of controller's digital inputs. This option is useful for checking the If
Input#_onJump command.

In On-Line mode, to test the program response for the If Input#_onJump
command, short the designated input terminal to the digital input ground.
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Analog Inputs & Outputs Dialog Bars

SCORBASE can monitor and control four (4) analog inputs and two (2) analog
outputs. The Analog Inputs & Outputs dialog bars show the values of the
controller Analog Inputs and Outputs. These dialog bars may also be opened or
closed using the View | Show All Dialog Bars or View | Close All Dialog
Bars commands.

| Analog Inputs: 1. 0 b 1] 3 0 4 [0

Figure 8-4: Analog Input Dialog Bar

2| Analog Outputs: 1: | o 2| 1]

Figure 8-5: Analog Output Dialog Bar

The Analog Inputs and Output resolution is 8-bit. The Analog Input / Output
range is from O (minimum) to 255 (maximum).

Output values can only be manipulated when SCORBASE is operating On-
Line. To change the value of an Analog Output, do one of the following:

e Click Output (the color turn from light yellow to white), and type a
number.

e Usethe AO (Set Analog Output #) command, and run this line.

When the controller receives an Analog Input signal from an external device,
the value (0-255) of the signal is reflected in the Input Value field.
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SCORBASE Log File

The SCORBASE log file records the messages printed using the PS (Print to

Screen Log) command. To print to a message to the log file, click either Log
File or Screen and Log File.

Print @
Test:

Print tar
* Screen

" Lag File

" Screen and Log File

ok, | Cancel |

Figure 8-6: Print to Screen Command

The Log file is initialized (cleared) each time SCORBASE is loaded.

To see the file content, open the file SCBS.LOG using a text editor (such as
WordPad). The file is located in the SCORBASE subdirectory named BIN.

SCORBASE generates an SCBS.BAK backup file of the SCBS.LOG file each
time the program is closed.
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9

Project Files Management

A SCORBASE project includes the following files:

SCORBASE program (file extension *.SBP)

Recorded Position files (file extension *.PNT)

Project data (file extension * WS)

Graphic image (if RoboCell is installed — file extension *.3DC).

All commands (except for Open) relate only to the SBP, PNT and WS files.

Opening or saving a project from the File menu opens or saves all project files
(three or four files).

As default, all files are located in the Projects directory (folder) in the
ER 2u or ER 4u directory (depending on which robot is being used for the
project).

Project Management

SCORBASE project files are managed by means of the usual Windows file
tools, which can be accessed by icons or via the File menu.

All project-related files are created.

Open (Ctrl+0) Opens a Load Project File dialog box for

@ New (Ctrl+N) Opens a new, untitled, project named Untitled.

opening a previously saved project. All project-
related files are opened. Only one project may
be open at a time.
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Save (Ctrl+S)

Saves the currently active project. If the project
has not previously been saved (i.e., is untitled),
a dialog box for specifying the project name
opens.

All project-related files are saved, including
Program, Positions and Graphics.

Save As...

Opens the Save Project dialog box for saving
the currently active project under a new name.

All project-related files are saved under that
new name.

As default, all projects are saved in a Projects
folder.

Close Project

Closes the currently open project.

New Script Opens Notepad. The user can then begin to
write a new Visual Basic script file.
Open Script Opens File Selector box for opening an

existing Visual Basic script file.

Print Program

Prints the program.

The Program window must be active to select
this option

Print Positions

Prints the position table.

The Position window must be open and active
to select this option. You can open the Position
window by selecting View | Positions.

Print 3D image

Prints the 3D image (if RoboCell program is
installed).

Print Preview
3D Image

Opens a dialog window that shows how the
printed cell will appear on paper.

Print Charts

Opens a dialog box to select the specific axis
chart for display or printout. Only one axis can
be selected at a time.

Print Preview
Charts

Opens a screen, which displays the selected
axis chart before printout showing how the
printed cell will appear on paper.

Import 3D Model

Opens the Import 3D Image dialog window

showing the graphic module files (*.3DC files).

Edit 3D Model

Opens the Graphic Module in CellSetup.
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View File Opens the View File window to display the
program or position of any selected project.
Exit Quits SCORBASE. If changes to a program or

position file have been made, but not yet saved,
a warning message will be displayed.
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System Configuration

SCORBASE offers the following options for system configuration:
e Window Layout options.

e Experience level.

e Hardware setup.

Window Layout Options

Window Menu

Simulation & Teach

Teach & Edit |
Run Screen |
Project Screen |
Open CIM Screen |

User Screen
Sawe User Screen

v | 1Program - MICROCIM-DEMO

Figure 10-1: Window Menu

The display options enable optimal usage of the screen area. SCORBASE
offers five basic display options and a wide range of dialog bars and windows
through which the user can see and change system data.
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Simulation & Teach

RobeCell for SCORBOT-ER 4u - MICROCIM-DEMO o=
Eile Edit Run Options View 3DImage Window Help
@ B &M=z 95 |5 ov o lb | A D 13 A

& program - MICROCIM-DEMO [ = |[ = |[ &2 | | *4/3D Image - MICROCIM-DEMO =

Remarl Heg ger 7S

Call Subroutine $PICK_AND_PLACE 0.1.3.1!

Set Variable TASK_ID = 110000

Set Variable PART_ID =0

Set Variable SOURCE_DEVICE_ID =1

Set Variable SOURCE_DEVICE_INDEX =3
Set Variable TARGET_DEVICE_ID = 15

Set Variable TARGET_DEVICE_INDEX =2
Set Variable PICK_AND_PLACE_NOTE =0
Call Subroutine GETO01

Call Subroutine PUTO15

Retum from Subroutine

Remark: $ End of the automatically generate:
Remark: Intelitek Open CIM robot device driv
Remark: The ER-4u robot serves the Convey
Remark: The ER-4u mobot serves the MINI-A!
Set Subroutine GET015

Print to Screen: GET TEMPLATE FROM MIN ~

|k | | (| o | | | | ok
2l 2/21a]3 )2 3l =2 o] el 0

Set Subroutine $PICK_AND_PLACE 0.1.3.1% H

AENND W £ | EWE B QG B & F LR 2

Manual Movement (=]

Teach Positions (Simple)

(=] Workspace (8]

@ Joints | XE

1T 2 3 4 5 B 7 8

. I I Pogition Mumber — |nclude A
Speed: |50 - nclude Axes
I-I j' ¥ Robat | Peripherals

ﬁ | Project I Commands

=31 MICROCIM-DEMO

% Speed

Bl 1| 23] afs|ef ||| fH] | s € Duraon

M| a|wle|r[T1]v]|u] ] Expand |  Relative to: 500 -
[Insert | &2 Simulation | &

Figure 10-2: Simulation and Teach Screen

Available only if RoboCell is installed. This layout option displays the
following windows:

e Program Window that holds the SCORBASE program.

e 3D Image

e Manual Movement Dialog Box
e Teach Positions Dialog Box

o Workspace Window that shows:

e Project tab

e Commands tab

For further information, see the RoboCell User Manual.
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Teach & Edit

[ SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO ==
File Edit Run Options View Window Help

M oDEd|E IE = 4w | L) L2 Py
[Z! Program - MICROCIM-DEMO ol -E 3] | Workspace

Project Cemmands

#(k t" H \ ’v e j‘: — @ w E E = D AXIS CONTROL
- T

2|Call S\.bm\.l_ine SPICK_AND_PLACE_0.1.3.15.2.0 (Z3 INPUTS & OUTPUTS
3| Set WIr\e SPICK_AND_PLACE _0.1.3.15.2.0 (Z ADVANCED COMMANDS
4| Set Variable TASK_ID = 110000 (E3 VISION COMMANDS

5| Set Variable PART_ID =0

6| Set Variable SOURCE_DEVICE_ID =1

7| Set Variable SOURCE_DEVICE_INDEX =3

8| Set Variable TARGET_DEVICE_ID =15

9| Set Variable TARGET_DEVICE_INDEX =2

10| Set Variable PICK_AND_PLACE_NOTE =0

11| Gall Subroutine GET001

12| Call Subroutine PUT015

13| Retum from Subroutine

14| Remark: $ End of the automatically generated code

15/ Remark: Intelitek Open CIM robot device driver demonstration

16/ Remark: The ER-4u robot serves the Conveyor (CNV1)

17| Remark: The ER-4u robot serves the MINI-ASRS (MBAS2)

18| Set Subroutine GET015

19| Print to Screen: GET TEMPLATE FROM MINI-ASRS (MBAS2)

20| Go to Position 21 Speed 50 (%)

21 Open Gripper

22| Set Variable ABOVE_TEMPLATE_POSITION = SOURCE_DEVICE_INDEX + 110
23| Go to Position ABOVE_TEMPLATE_POSITION Speed 80 (%)

24| Set Variable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE_POSITION -100
25| Go Linear to Position AT_TEMPLATE_POSITION Speed 20 (%)

26| Close Gripper

27| Go Linear to Position ABOVE_TEMPLATE_POSITION Speed 20 (%)

28| Go to Position 21 Speed 50 (%)

29| Go to Position 20 Speed 50 (%)

AN Go linear to Position 2 Snead 20 (%) S

m

=]

Manual Movement [&] | Teach Positions (Simple)
- Position Mumber
& Joints | RYZ Speed: |50 ¥ Include Axes
1 > ||¥ Robat |~ Peripherals \

B 7 8 = Gpeed

3 4 5

W] 2]3|4]5]s L B | & veoiae ® B
PS| o|wle|Rr|T]|Y Expand " Relative to L4

&2 Off-Line

Insert

Figure 10-3: Teach & Edit Screen

When a SCORBASE project is opened, the screen is set for the Teach & Edit
display mode by default. In this mode, these windows and dialog boxes are

displayed:

e Program Window that holds the SCORBASE program.

e Manual Movement Dialog Box

e Teach Positions Dialog Box

e Workspace Window that shows:

e Project tab

e Commands tab

To open the Teach & Edit layout, select Window | Teach & Edit.
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Run Screen

¥y SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO = || X
File Edit Run Options View Window Help
@ DsH| == A W'y

o)

[Z! Program - MICROCIM-DEMO

Al NN O o f | ERETE E
2| Call Subroutine SPICK_AND_PLACE_0.1.3.15.2.0
3| Set Subroutine SPICK_AND_PLACE_0.1.3.15.2.0
4| Set Variable TASK_ID = 110000
5| Set Variable PART_ID =0
6| Set Variable SOURCE_DEVICE_ID =1
7| Set Variable SOURCE_DEVICE_INDEX =3
8| Set Variable TARGET_DEVICE_ID =15
9| Set Variable TARGET_DEVICE_INDEX =2
10| Set Variable PICK_AND_PLACE_NOTE =0
11| Call Subroutine GET001

mn

12| Call Subroutine PUT015

13| Retum from Subroutine

14| Remark: $ End of the automatically generated code

15/ Remark: Intelitek Open CIM robot device driver demonstration
16/ Remark: The ER-4u robot serves the Conveyor (CNV1)

17| Remark: The ER-4u robot serves the MINI-ASRS (MBAS2)

18| Set Subroutine GET015

19| Print to Screen: GET TEMPLATE FROM MINI-ASRS (MBAS2)

20| Go to Position 21 Speed 50 (%)

21 Open Gripper

22| Set Variable ABOVE_TEMPLATE_POSITION = SOURCE_DEVICE_INDEX + 110
23| Go to Position ABOVE_TEMPLATE_POSITION Speed 80 (%)

24| Set Variable AT_TEMPLATE_POSITION = ABOVE_TEMPLATE_POSITION -100
25| Go Linear to Position AT_TEMPLATE_POSITION Speed 20 (%)

26| Close Gripper

27| Go Linear to Position ABOVE_TEMPLATE_POSITION Speed 20 (%)

28| Go to Position 21 Speed 50 (%)

29| Go to Position 20 Speed 50 (%)

30 Go Linear to Position 2 Speed 20 (%)

31| Open Gripper

32| Go to Position 20 Speed 50 (%)

33 Send Message $Start to MANAGER ID-TASK_ID

34| Retumn from Subroutine

35| Set Subroutine PUTD15

36| Print to Screen: PUT TEMPLATE ON MINI-ASRS (M6AS2)

37 Open Gopper
Insert &2 Off-Line
Figure 10-4: Run Screen
The Run Screen display option opens only the Program Window. When the
program is running, the currently executed line is highlighted and information
on the currently executed command is displayed in the status bar.
To open the Run Screen layout, select Window | Run Screen.
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Project Screen

[ SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO
File Edit Run Options View Window Help

@ DsSH|E s

A

Ll L2 PLE

S el =

E) Program - MICROCIM-DEMO

4| Set Variable TASK_ID = 110000

5| Set Variable PART_ID =0

6| Set Variable SOURCE_DEVICE_ID =1

7| Set Variable SOURCE_DEVICE_INDEX =3
8| Set Variable TARGET_DEVICE_ID =15

9| Set Variable TARGET_DEVICE_INDEX =2
10| Set Variable PICK_AND_PLACE_NOTE =0
11| Gall Subroutine GET001

12| Call Subroutine PUT015

13| Retum from Subroutine

18| Set Subroutine GET015

20| Go to Position 21 Speed 50 (%)

CT Sy N,

AU N W k| YT g
2| Call Subroutine SPICK_AND_PLACE_0.1.3.15.2.0
3| Set Subroutine SPICK_AND_PLACE_0.1.3.15.2.0

14| Remark: $ End of the automatically generated code
15/ Remark: Intelitek Open CIM robot device driver demonstration
16/ Remark: The ER-4u robot serves the Conveyor (CNV1)

17| Remark: The ER-4u robot serves the MINI-ASRS (MBAS2)

19| Print to Screen: GET TEMPLATE FROM MINI-ASRS (MEAS2)

(S [®@ [ | Workspace
Project Commands

XYZ | 12153 26442 5145 -89.96

@ Positions - MICROCIM-DEMO o & =)
# | Coor Mis1 | Mds 2 | Mds 3 s 4 Moz 5 Buis 7 Mz 8 e -
X (mm) | Y (mm) | Z(mm) | Pitch (deg) | Roll (deg) mm./deg = mm/deg
1 | ot |T£.5-1 958 5736 4197 -5.50 Fbs. (Joirt) ‘E
Xyz | 37591 7370 7715 895 9,50 B
o |Jont [ 14800 2270 12353 1086 3075 Abs. (Joint)
XYZ | 15134 9456 7223 8996 3075
0 Joint
XYz | 000 000 3000 0.00 000 Rel. 104YZ)
1y [dont | 10651 392 8726 1662 1290 Abs. oint)
XYZ | 8352 28184 4544 8996 1290
|p [dont | €530 1563 8930 1629 2828 Abs. oint)

2828

| #] Coor. | Aas1 | is2 [ Ads3 | masé | Axs5

Pis7 | Ads8 | Type

{1 AXIS CONTROL
{21 PROGRAM FLOW
{1 INPUTS & OUTPUTS
L {21 ADVANCED COMMANDS
3 {21 VISION COMMANDS

Insert

&2 Off-Line

Figure 10-5: Project Screen

The Project Screen option displays the following:

Program Window that holds the SCORBASE program.

Workspace Window that shows:
Project tab

Commands tab

Positions Window

When the program is running, the currently executed line is highlighted, and
information on the currently executed command is displayed in the status bar.

To open the Project Screen layout, select Window | Project Screen.
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Open CIM Screen

[P\ SCORBASE for SCORBOT-ER 4u - MICROCIM-DEMO = o
File Edit Run Options View Window Help
@ DSH|=E s A L) )| e

[[= @ |52 ] | 2! Open CIM Device Driver - USBC11 =

E Program - MICROCIM-DEMO
AN O kR - B2 m
ORI

2 Call Subroutine SPICK_AND_PLACE_0.1.3.15.2.0 [Standsions =] ||
3| Set Subroutine $PICK_AND_PLACE 0.1.3.15.2.0
4| Set Variable TASK_ID = 110000

5| Set Variable PART_ID =0

6| Set Variable SOURCE_DEVICE_ID = 1 Task Histony
7| Set Variable SOURCE_DEVICE_INDEX -3

8| Set Variable TARGET_DEVICE_ID = 15

9| Set Variable TARGET_DEVICE_INDEX - 2
10| Set Variable PICK_AND_PLACE_NOTE -0
11/ Call Subroutine GET001
12| Call Subroutine PUTO15
13| Retumn from Subroutine
14| Remark: $ End of the automatically generated code
15/ Remark: Intelitek Open CIM robot device driver demonstration
16/ Remark: The ER-4u robot serves the Conveyor (CNV1)

17| Remark: The ER-4u robot serves the MINI-ASRS (MGAS2)

18| Set Subroutine GETO15

19| Print to Screen: GET TEMPLATE FROM MINI-ASRS {MEAS2)
20/ Go to Position 21 Speed 50 (%)
21 Open Gripper
22| Set Variable ABOVE_TEMPLATE_POSITION - SOURCE_DEVICE_INDEX + 110 % Complete from Pick and Place File
23 Go to Position ABOVE_TEMPLATE_POSITION Speed 80 (%)
24| Set Variable AT_TEMPLATE_POSITION — ABOVE_TEMPLATE_POSITION -100
25| Go Linear to Position AT_TEMPLATE_POSITION Speed 20 (%)
26| Close Gripper
27| Go Linsar to Position ABOVE_TEMPLATE_POSITION Speed 20 (%)
28| Go to Position 21 Speed 50 (%) Messages E
29| Go to Position 20 Speed 50 (%) Dats Tirns
30/ Go Linear to Position 2 Speed 20 (%)

31| Open Gripper

32| Go to Position 20 Speed 50 (%)

33| Send Message $5tart to MANAGER ID-TASK_ID

34| Retum from Subroutine

35| Set Subroutine PUTO15

36 Print to Screen- PUT TEMPLATE ON MINI-ASRS (MGASZ)

i

Message

Open ClM path H:AIntelitek\SCOREASE\OpenCIM\MICROCIM-DEMOYWS 14 IP address: 132.168.1.69

Ready Insert &2 Off-Line

Figure 10-6: Open CIM Screen

The Open CIM Screen option displays the following:
e Program Window that holds the SCORBASE program.
e Open CIM Device Driver Window, which provides:

—I‘ =
« Toolbar, with ke button for Manual Stop

« Operation Mode selector

e Online
« Simulation

« Standalone. When this option is selected, you may press the =
icon on the toolbar to open the TCP/IP dialog box for establishing
communications with other Open CIM applications.

TCP/IP Status ==

k. Cancel |

SCORBASE
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o Task History panel

« Percentage Complete from Pick & Place File
o CIM Messages panel

o Messages Window

To use the Open CIM Screen layout, select Window | Open CIM Screen.

User Screen; Save User Screen

Simulation 8 Teach J
Teach & Edit

Run Screen ‘
Project Screen |
Open CIM Screen |

User Screen
Sawve User Screen

v 1Program - Erdcelll

Figure 10-7: Window Menu — Select User Screen

By default, the User Screen displays the same windows as the Teach & Edit
Screen. However, the user can customize the layout of the windows to the
needs of the project. This is useful when you have specified one or more dialog
bars under the View menu. See page 114.

To save the layout for future use, select Window | Save User Screen.
Whenever you desire to use that layout again, select Window | User Screen.

Other Options

Options Menu

Hardware Setup

SCORBASE allows you to define the devices that are connected and operated
by the controller as Axes 7 and 8. The following peripherals can be connected
to the USB Controller:
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View
On - Line
v | Off-Line

Control On
v | Control Off
Hardware Setup

Set Parameters

v Line Number
Reload Last Project at Startup

Levell
Level 2
v | Pro

Advanced Options...

Window Help

Figure 10-8: Options Menu — Hardware Setup

Catalog number | Description

1009 Rotary Table, 24V

1010 Conveyor Belt (gray), 24V

1020 1.0m Linear Slidebase, belt-drive, 24V
1021 1.8m Linear Slidebase, belt-drive, 24V
1013 Linear Table 0.3m, 24V

1014 XY-Table, 24V

1234 Motor Kit 24V

Note: The following peripherals are not supported:

e 1.0m Linear Slidebase, belt-drive, 24V

Catalog #1018

e 1.8m Linear Slidebase, belt-drive, 24V~ Catalog #1019
Contact your local distributor for further information.

Do not change the hardware setup unless you are authorized to do so. To define
the devices, select Options | Hardware Setup. The Hardware Setup dialog
box opens. Click on the arrow to open the list of available devices, and then
click on the desired device.
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Hardware Setup

* Peripherals " Fobot

Bz B IN:::t Connected ;I

| ok I Cancel |

Figure 10-9: Hardware Setup Dialog Box (Initial)

Hardware Setup
* Peripherals " Fobot
Axis 7o |Mot Connected _I

PR Fotan T able, 24y

Corveepar Belt [grav], 24
Slidebaze 1.0m, Belt-drive
Slidebaze 1.8m, Belt-drive
Linear Tablz 0.3m &

-
Mot Connected -

Figure 10-10: Hardware Setup Peripherals Dialog Box showing
default settings

The Hardware Setup option also enables you to work with a different robot
from the one you selected during installation. See page 4. To do so, click the
Robot radio button.

Hardware Setup

" Perpherals + Fobot

SCORBOT-ER 4u -]

SCORBOT-ER 2u

ASRS 36U
ASRS 27360
| ] | Cancel |

Figure 10-11: Hardware Setup Robot Dialog Box.
Select the desired robot and click OK.
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Parameter Set Window

Parameter Set:  SDEFAULT =n =R
. = N
Y
Robat |Axis1 | fodis 2 | Axiz 3 | Axis 4 | Axis 5 | Awis 6 | Axis 7 | Axis 8 |
Description Walue -
Lower limit of awiz motion, 174.0
Upper limit of 1320
Laower limit of auiz rmotion, 1.0
Upper limit of axiz mation, in angles [degrees]. from horizontal reference position for axis 2 -124.0
Lowver limit of axiz motion, in angles [degrees), from horizontal reference position for axis 3 4
Upper limit of axis mation, in angles [degrees). from horizontal reference position for asis 3 150
Lowwer limit of axiz motion, in angles (degrees). from horizontal reference position for axis 4 1150
Upper limit of axiz matior, it angles [degreez]. from harizontal reference position for awis 4 1130 =
Lawwer limit of axiz mation, in angles [degrees]. from horizontal reference position for axis 5 570
Upper limit of axiz motion, in angles [degrees), from harizontal reference position for axis 5 B70
Lower limit of working envelope radius, in meters 0.05
Upper limit of working envelope radiuz, in meters 0.940
Lower limit of £ coordinate, in meters -0.109
Upper limit of 2 coordinate, in meters 0.540
Minimum elbow angle, in degrees 5
Z coordinate of the ratation axis of am link 2 when robot at home position, in meters 0.349
¥ coordinate of the rotation axiz of am link 2 when the robot at home pogition, in meters 0.016
Letgth of arm link. 2 fram the first articulated joint, in meters 0.221
Y coordinate [offzet from center alang the 'v-axiz) of the TCP when robot at home position, in meters i
Length of arm link. 3 from the second articulated joint, in meters 0.221
Distance from pitch axis to tip of gripper. in meters 0.145
Firt robot axiz for homing 2
Second robat axiz far homing 3
Third rabat axiz for homing 5
Faurth robot axis for homing 4
Fifth robot axis for homing 1
Sixth robot axiz For homing B -
Figure 10-12: Parameter Set Window - for Robot
Parameter Set:  SDEFAULT =N (=
. 'y »
B " BhE[B
Flobot | | | Az 2 Awiz 3 |Axis 4 | Axig 5 | Ariz B | Az 7 | Axiz 8 |
D escription Walue
Az type bitmap: bit mask: O=ratational, 1=linear, 2=gripper. 4=unlimited axis 0
b aximurm position eror for impact detection, in encoder counts il
Lower limit of axiz motion, in encoder counts -25000
Upper limit of axiz motion, in encoder counts 20000
M axiriurm speed setting. in units of encoder counts/(zecond) ER00
Mavimurn acceleration/deceleration allowed far each axis during movernent; in unitz of encoder counts/(zecond)2 11000
Speed zetting for manual movement in one direction. 160
Speed setting for manual movement in opposite direction, -160
Mumber of encoder counts for 90 degrees; when axis iz linear, value iz number of encoder counts for 90 mm 10216
Encoder count at harizontal reference paosition -10786
Proportional feedback constant 120000
Differential feedback constant 1200000
Integral feedback constant 12000
“elocity feed fonsmard conztant 0
Zero offset bias 1]
Homing Yelocity 100
I aximurm encoder counts for impact detection during homing 2
Mumber of ticks [24 ms] for impact detection during homing 10
b airnurn time: for homing, in milliseconds 30000
Marirmurn movement during homing. in encoder counts 10000
Offset after home switch found. in encoder counts 45

Figure 10-13: Parameter Set Window - for Axes
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SCORBASE contains the following parameter sets:

Parameter Set

Description

$2KG Moves objects that weigh about 2 kg.
$3KG Moves objects that weigh about 3 kg.
$Current Current parameter set loaded to the controller.
$Default Default set when parameters are optimized.
Maxspeed Activates the robot at maximum speed.

To modify any of the parameters of the above vendor-supplied sets you must
save the set under a different name. Click the Save As icon to open the dialog
box. Enter the name of the new Parameter Set and click OK to save it.

Parameter Set:  SDEFAULT

tHE

¥
YL

Figure 10-14: Parameter Set Window toolbar

Use the Parameter Set Window toolbar to select one of the following options:

Open Displays the Open Parameter Set window. Select
the desired Parameter Set from the list.
Save Saves the Parameter Set after changes have been
effected.
A Parameter Set marked with the $ symbol cannot
be changed and saved. The set must first be saved
under a new name using the Save As icon.
Save As Opens the Save Parameters Set As dialog box.
Enter the name of the new Parameter Set and click
OK to save it.
Default Displays the $Default Parameter Set.
Apply Loads the selected Parameter Set to the controller.
View Opens the selected Parameter Set Window, which

lists all the parameter keys, with description and
value, included in the Parameter Set. The keys are
listed by sections. See page 110.
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Line Number
[Options | View Window Help

| On - Line

|
v | Off - Line ‘
|
Control On F5
v | Control Off F2 l

Hardware Setup

Set Parameters

v Line Mumber
Reload Last Project at Startup

v Levell
Level 2
Pro

Advanced Options...

Figure 10-15: Options Menu — Line Number Selection

By default, SCORBASE displays program line numbers in the Program
Window. If you wish to hide them, uncheck the toggle under Options | Line
Number.

Reload Last Project at Startup
View Window Help

| On - Line

| ¥ Off-Line |
|
Control On F5 ‘

| v | Control Off
Hardware Setup

Set Parameters

¥ Line Number
v Reload Last Project at Startup

v Levell
Level 2

Pro

Advanced Options...

Figure 10-16: Options Menu — Reload Last Project Selection

When SCORBASE is initiated, the program can be set up to automatically
open the last project. To toggle this option, select or deselect Options |
Reload Last Project at Startup. A checkmark appearing next to this option
indicates that the option is on.

Experience Level

SCORBASE offers three experience levels:
e Introductory (Level 1)

e Advanced (Level 2)

e Professional (Pro Level)
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A higher level offers more commands and tools. Levels can be selected from
the Tool bar or from the Options menu.

Displays list of commands and options at
introductory level. Commands related to Level
2 and Pro are disabled.

L_L' Level 1
g Level 2

Displays list of commands and options at
advanced level. Commands related to Pro are
disabled.

@ Pro

Displays list of all commands and options.

Display of the Advanced Commands and the Vision Commands is activated by

selecting Options | Advanced Options.

View Menu

The following display options are available from the View menu:

Movement
information

Displays the following:

Position error for all eight axes

Home switch status (for all eight axes). The
number 1 indicates the switch is on (pressed)
while 0 indicates the switch is off (released).
Selected axis (1 — 8) PWM value. The PWM value
indicates the power sent to the axis motor.

Movement Information
Pradhd

Azt 1 2 3 4 5 B :
A B

PosiionEror: [0 [0 [0 [0 [0 [0
Home Switches: [0 [0 [0 [0 [0 [0 [0 [0 ||Yake

Figure 10-17: Movement Information Dialog Box

Messages

Displays the content of the PS (Print To Screen)

commands.

Messages

&l

[ ate Time Mezzage

Figure 10-18: Messages Window
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These two commands produce a window which overlaps the existing windows.
The user should readjust the positions and sizes of these windows according to
personal preference.

Dialog Bar Display Options

All Dialog bars are accessible from the View menu. Select View | Dialog
Bars.

Joints Shows angle of the robot joints. See page 46.

XYz Shows position coordinates of the TCP. See page 45.

Digital output | Shows digital output status and enables toggling an
output status. See page 93.

Digital input | Shows the digital input status. Enables toggling an
input status in Off-Line mode, for program
debugging. See page 93.

Analog output | Displays the value (0-255) of Analog output 1 and 2.
These values can also be modified through this
dialog bar. See page 94.

Analog input | Displays the value (0-255) of Analog inputs 1-4.
Enables setting a value for an input in Off-Line
mode, for program debugging. See page 94.

Encoders Shows the values of the eight encoders. See page 45.

Each of these options adds a dialog bar to the bottom of the screen, overlapping
whatever windows are displayed. The user can retile the screen by reselecting
the desired Window Layout Options from the Window menu.
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Appendix A

Command Line Options

The following table describes the command line options that enable the
integration of user applications with SCORBASE.

Before operating SCORBASE with these command line options, follow and
obey all warnings and cautions provided in the user application manuals to
prevent, for example, hazards from moving parts.

The SCORBASE command line format that is required when using the options
described in the table is provided, as follows:

SCORBASE.EXE [Optional INI File] [Optional Switches]

Option Description

/10 Loads SCORBASE in online mode.
For example, SCORBASE.EXE SCBS.INI /O

IS Loads SCORBASE in simulation mode.
For example, SCORBASE.EXE SCBS.INI /S

H Performs auto homing from online mode.
For example, SCORBASE.EXE SCBS.INI /H

/L Loads a specific workspace in simulation mode.
For example, SCORBASE.EXE
SCBS.INI /L=“C:\PROGRAMES\INTELITEK\
ROBOCELL\PROJECTS\ER4U\Er4Cell1.WS”

/IR Loads a specific workspace and runs SCORBASE.
For example, SCORBASE.EXE SCBS.INI
/R="C:\PROGRAM FILES\INTELITEK\ROBOCELL\
PROJECTS\ER4u\Er4Cell1.WS”

/1 Open CIM Robot Device Driver configuration file.
For example: SCORBASE.EXE /1=USBVDL.INI

/N Open CIM Robot Device Driver number.

IT Displays the SCORBASE application on top of the desktop
at all times.
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/U Prevents the SCORBASE application from staying on top
of the desktop. This command can be activated only when
SCORBASE is open.

/M Minimizes the SCORBASE application. This command can
be activated only when SCORBASE is open.

JE Restores the SCORBASE application. This command can
be activated only when SCORBASE is open.

IC Closes the SCORBASE application. This command can be

activated only when SCORBASE is open.

/CIMDD_ONLINE

Open CIM-SCORBASE device driver mode: Online

/CIMDD_SIMUL_AUTO

Open CIM-SCORBASE device driver mode: Simulation

/CIMDD_STANDALONE_ONLY

Open CIM-SCORBASE device driver mode: Standalone

Examples of SCORBASE command line procedures are provided, as follows:

Loading a workspace in simulation mode:

e At the prompt, type the following:
SCORBASE.EXE /S /L="C:\PROGRAM FILES\INTELITEK\
ROBOCELL\PROJECTS\ER9U\Act3.WS”. The workspace will be loaded
in simulation mode.

Loading the software in online mode and homing the robot:

e Atthe prompt, type the following:
SCORBASE.EXE /O /H /R="C:\PROGRAM
FILESMINTELITEK\ROBOCELL\PROJECTS\ER4U\Er4Celll.WS”. The
workspace will be loaded in online mode and the robot will be homed.
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