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1. General information

1.1 Purpose

The purpose of the iSee Ui URCap is to provide an easy and user-friendly means for
using and interacting with a custom iSee Ui user interface that can be created by means
of the iSee Ui Builder.

1.2 Company details

Industrial Cobotics BV
Atomveldstraat 10 - bus 2

9450 Haaltert

Belgium

Tel: +32 27 93 10 41

mail: info@industrialcobotics.be

1.3 Disclaimer

Industrial Cobotics continues to improve reliability and performance of its products, and
therefore reserves the right to upgrade the product without warning. Industrial Cobotics
takes every care that the contents of this manual are precise and correct, but takes no
responsibility for any errors or missing information.
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2. Compatibility

The iSee Ui URCap is compatible with the UR e-series, PolyScope version 5.64. This
version of the URCap is also compatible with the iSee Ui Builder v1.5 software.

3. Installation

To install the iSee Ui URCap, follow these steps:

> QB = 1. Put the iSee Ui URCap on a USB and
e D 2 plug this into one of the USB ports

Name - Value - Description I»

Mo 2. Go to the settings by pressing the
menu button in the top right corner

O show only favorite variables

3. Press the settings button

O Show only favorite variables
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> Preferences
> Password

\ system

System
Backup

Licenses

Remote
Control

Constrained
Freedrive
Network
Update

Active URCaps

4

5

URCep Information

6

[ |==E

Inactive URCaps
~ Remote TCP & Toolpath

Restart

> Password

\/ System

System
Backup

Licenses.
URCaps

Remote
Control

Constrained
Freedrive

Network

Update

Active URCaps
Oisee Ui

URCap Information
URCap name: iSes Ut

Version: 1.4.0.163

D dustrial Cobotics BV
Contact Info: info@Industrialcabotics.be

Inactive URCaps
~ Remote TCP & Toolpath

Description: This URCap will allow you to load a custom user interface, visualise it and interact with it
i <BV. All rights reserved

. Al Tight
License Type: License type: One purchased license for each robot
License:

Copyright () 2022, Industrial Cobotics BV.
Allrighis reserved.

The changes reqire a restart to take effect. | |«
8

4. Navigate to the “System” section
5. Select “URCaps”
6. Press the “+” button

7. Navigate to the .urcap file located on

your USB, and open this file

8. Once opened, press the restart
button. The controller will restart
and install the URCap

Copyright (©) 2022 by Industrial Cobotics. All rights reserved
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4. 1See Ui installation node

The iSee Ui installation node can be loaded by selecting the “iSee Ui” node in the
“Installation” tab of the robot, under the “URCaps” section, as depicted in figure 4.1.

QH e Do N =

o
D =
> safety
Settings License About
> |
> Fieldbus Import:d iSee Ui interfaces: ——————————————————— [ | oad new interface Activate selected interface
no interfaces
v URCaps
MEm ] Derete setected mterface
) iseeUi

Loaded iSee Ui interface: No interface uploaded

Start Daemon Stop Daemon

isee Ui daemon stopped

Figure 4.1: iSee Ui installation node, general tab

4.1 Configuration of the iSee Ui interface

In the “General” tab (see figure 4.1) of the “iSee Ui” node, the configuration of the iSee
Ui URCap can be done. Here, the name of the current active interface will always be
displayed at the top of the page.

4.1.1 Load a new iSee Ui interface

To load a new iSee Ui interface, or upload a new version of a previously loaded interface,
the .isui file can be stored on a USB stick, the USB stick can be connected to one of the
USB ports and then the “Load new interface” button can be pressed. A file explorer
window will open, allowing the user to navigate to the location where the .isui file is
stored.

Once opened, the selected .isui file will be added to the “Imported iSee Ui interfaces”
list or will replace the older version. The file will also be stored on the UR. controller
storage, thus the USB will no longer be needed.

In the “Imported iSee Ui interfaces” list, an overview is given of all the .isui files that
have been uploaded and stored onto the UR controller.
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Remark: An iSee Ui interface name needs to be unique. If a different iSee Ui interface,
with the same name, is loaded, the new interface will replace the existing one.

4.1.2 Activate an iSee Uil interface

To activate an interface, select the desired interface from the “Imported iSee Ui interfaces”

list. If the interface is not listed, see section 4.1.1 for loading a new interface. Once the
interface is selected, the button “Activate selected interface” will be enabled to activate
the interface.

The name of the activated interface will be visible at the top of the page. When activating
an interface that uses variables, the URCap will determine if any of these variables have
not yet been created. Variables that are missing will be reported in the “Log info” list,
as can be seen in figure 4.2. In chapter 6, the use of variables by an interface will be
discussed in detail.

W s =

I v
> safety
Londed See Ur erface: See U exarmple &
> Fieldbus Imported iSee Ui interfaces:———————— [ | oad new interface | | Deactivate selected interface
s ISee_Ul_IC_example.jsul
Delete selected interface

iSee Ui

Start Daemon Stop Daemon

iSee Ul daemon stopped

=2
Log

|Added iSee Ui interface: "iSee_Ui_IC_example.isul". ~
|Activated file: "iSee_Ui_IC_example.isui".
Variable countProdA is not yet created in UR.

|Variable countProd8 is not yet created in UR|
|Variable countProdC is not yet created in UR|

Figure 4.2: Activation of an iSee Ui interface

After activating a new interface, save the installation file such that changes are stored.
The next time the installation file is loaded, the new interface will be activated automatically.

4.1.3 Delete an 1See Ui interface

In order to remove an interface from the “Imported iSee Ui interfaces” list, select the
interface in the list and press the “Delete selected interface” button. Deleting an interface
will also delete it from the UR controller storage. Thus, the next time the same interface
needs to be activated, it will first have to be loaded again as described in section 4.1.1.

If the selected interface is also the one that is currently active, the interface will first
have to be deactivated before it can be removed. This can be done by first pressing the

All rights reserved

2022 by Industrial Cobotics.
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“Deactivate selected interface” button. Once pressed, the status at the top will denote
that no interface is loaded, and the button “Delete selected interface” will be enabled.

4.1.4 Daemon

In order for the iSee Ui URCap to be able to communicate with the running program,
the daemon service needs to be running. The daemon can only be started if an iSee
Ui interface has been activated. If the iSee Ui interface is deactivated, the daemon will
automatically stop running.

To start the daemon interface, press the “Start Daemon” button. Below the button, the
current status of the Daemon can be viewed. The status can be:

Starting

Running

Stopping

Stopped
e Failed
e Error
If the status of the daemon is “Failed” or “Error”, waiting a few seconds and then

restarting the daemon should solve the problem. If the status remains “Failed” or
“Error”, contact support@industrialcobotics.be.

4.2 Settings

In the “Settings” tab of the iSee Ui installation node (see figure 4.3), settings for the
behaviour of the iSee Ui can be configured. The settings will be discussed separately in
the following sections.

4.2.1 Update rate

With the “Update rate (ms)” setting, the frequency for the update of the iSee Ui can be
configured. The update rate determines the time between two successive update cycles
of the iSee Ui.

In an update cycle, both the iSee Ui interface and the program communicate to each
other all the changes that have occurred since the previous update cycle. These changes
can be:

e Variable value changes
e 10 state/value changes

e Property changes for items on the iSee Ui interface
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CCCC =
(R} :ﬁ‘ o =

an . ..
> safety
General License About

> Fieldbus Update rate (ms): 500
\/ URCaps

Priority on variable value change:

Select if the operator action, through iSee Ui, or the UR program should have priority
when both change the value at the same time.

UR program @) isee Ui (operator)

iSee Ui

Figure 4.3: iSee Ui installation node, settings tab

By lowering the time between update cycles, the iSee Ui interface will react faster to
operator interactions and value changes. The interface will thus seem to be running
smoother. Due to the faster response, the CPU load of the iSee Ui on the UR controller
could increase, which could prove problematic if other high-load tasks or URCaps are
being used. A value lower than 100ms cannot be used for the update rate.

To lower the CPU load of the iSee Ui, a higher value can be chosen for the update rate,
increasing the time between update cycles and thus making the iSee Ui react slower to
operator interactions and value changes.

4.2.2 Priority on variable value change

With the “Priority on variable value change” a write conflict between the running
program and the iSee Ui can be avoided. When both parties have a value change for
the same variable, they both would communicate their own new value to each other.
To avoid this conflict, priority can be given to either the iSee Ui or the running UR
program. In the event that both have a value change for the same variable, only the
value determined by the side that has priority will be considered as the new value for
that variable.

4.3 License
The license status can be viewed under the “License” tab, as can be seen in figure 4.4.

4.3.1 Free version

If no valid license is available, the iSee Ui URCap can be used for free with interface
files that contain maximally 8 items.

All rights reserved

(©) 2022 by Industrial Cobotics.
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4.3.2 Trial and full version

In order to use the iSee Ui with interface files of more than 8 items, a license needs to be
activated. A trial license of 2 weeks can be requested, or a full license can be purchased.
First, a license request file will need to be generated. This can be done by connecting
a USB to one of the USB ports. Then, press the “Request license” button. The license
request file will automatically be generated onto the USB drive.

The license request file can then be mailed to info@industrialcobotics.be.

A license file will then be sent back that is valid for that particular robot. This license
file can then be put onto a USB drive, the USB drive can be connected with one of the
USB ports, and the button “Load license” can be pressed.

When a correct license file is found, the license information will be displayed, as can be
seen in figure 4.4b.

6| $ 2 M I e =

> safety

General Settings About
> Fieldbus | Request license | [ Load icense |
\/ URCaps

iSee Ui Status: None
No license file was found.
You are using a free version of the URCap. For this version, iSee Ui files can be used that consist of max 8 items

(a) No license

Figure 4.4: iSee Ui installation node, license tab
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LEEE

banual

e aation
X =
> safety

General  Settings About
> s |
S Fieldbus | Request license | ‘ Load license ‘
v URCaps

iSee Ui Status: Valid
License Id: a43e5ee5-0351-4a3a-97db-202abfb8e559
License for UR SN 20225500244
License type: Trial, exp. date: 23 Aug 2023

Q= 000 @

(b) Valid license

Figure 4.4: iSee Ui installation node, license tab

When using a full URCap license, interface files created using a trial license for the iSee
Ui Builder cannot be activated. These can only be used when the URCap has a trial
license as well. In order to use these files, load them in the iSee Ui Builder using a full
license.

4.4 About

In the “About” tab of the iSee Ui installation node (see figure 4.5), the version of the
iSee Ui URCap can be consulted as well as a short description about the URCap.

R -0 B W e =

ation il
BRI ees
> safety
General Settings License
EM-C
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> Fieldbus
\/ URCaps

isee Ui Copyright © 2022, Industrial Cobotics BV. Al rights reserved

This URCap will allow you to load a custom dashboard, visualise it and interact with it

Version: 1.4.0.163

Figure 4.5: iSee Ui installation node, about tab

All rights reserved
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5. iSee Ui operation

The custom-made iSee Ui interface acts as an interface between the operator and the
running UR program. When the UR program is not running, the iSee Ui interface cannot
communicate with the program and will thus not respond to any operator interaction.
How this interface looks, what is shown, or what the operator can do, depends entirely on
the activated iSee Ui interface which is built using the iSee Ui Builder software. Consult
the iSee Ui Builder manual for a detailed description of how to create such an interface,
and what items are available.

The iSee Ui interface is only capable to change values of predefined variables or 10’s.
Which object is set to which value or state, is preconfigured using the iSee Ui Builder
software. The iSee Ui interface will thus not define robot actions. For this, the programmer
can use UR programming to easily define the desired result of an interaction.

In chapter 6, the use of variables and 10’s between the iSee Ui interface and the robot
program is discussed in detail. In section 10.1, a simple example of an iSee Ui program
is discussed.

For more advanced use, chapter 7 explains how the iSee Ui program node can be used,
as well as the more advanced possibilities it provides. In section 10.2, a more advanced
example can be found.

5.1 Opening the iSee Ui interface

The iSee Ui interface can manually be opened by pressing the “UR+"” toolbar icon as
shown in figure 5.1. When multiple URCaps are installed, select the iSee Ui tab.

If the toolbar mentions that no interface is activated, as shown in figure 5.1a, check the
license status (section 4.3) and activate an interface (section 4.1.2).

When an interface is activated, the iSee Ui interface can be opened by pressing the
“Open iSee Ui” button, and the daemon status can be consulted.

10
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er ﬂ ccecce E

Program Variables ]

cg
g

Name - Value
<unnamed>

No interface is activated

Stopped

Control

©0O0 v

O Show only favorite variables

(a) No active interface

Program Variables ]

Name ~ Value

<unnamed> Open iSee Ui

_ Daemon status: RUNNING

tatus

Stopped

Control

00 v

O show only favorite variables

(b) Active interface and daemon running

Figure 5.1: iSee Ui toolbar

The iSee Ui interface can also be opened automatically by using the iSee Ui program
node. This will be discussed in more detail in chapter 7.

5.2 Closing the iSee Ui interface

Once the iSee Ui interface is opened, the operator can manually close the interface by
pressing the “UR+" toolbar icon. This method will only work when the “iSee Ui” tab in
the toolbar was selected. When multiple URCaps are installed, and the iSee Ui interface
was automatically opened using the program node functionality, the toolbar might be
in use by one of these other URCaps and thus pressing the “UR+" button will not close
the interface.

11
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The interface can also be closed by pressing on the interface and dragging upwards
toward the black toolbar. This functionality only works if the interface itself is pressed,

and not any of the items placed on the interface.

The easiest method for closing the interface is by pressing the button in the top

right corner, as can be seen in figure 5.2.

o =

Material handling site A

O Product A present
(othen) ...
O suffer product A full

Production
Product A Product B Product C
Number of
Production stats ——————————— Production supply-
Totaldoner P ] Product A-

Production l Product

Currently working on product: E O Product B present
DoproductA | [ Dpoproducts | [ Dpoproductc | QO suffer product & ful
Product

O Product ¢ present

QO sffer product  ful

[EEEE
@ 2N oo X
@ INDUSTRIAL
cosoTics

R
UNIVERSAL ROBOTS

Product A
Product B

'@

/

Product €

° 0 O simutation )

O Normal

Figure 5.2: Example of an open interface
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6. Variables and I0O’s

As mentioned in chapter 5, the operator interactions set predefined values or states to
predefined variables or I0’s. For the I0’s, the iSee Ui uses the default name of the 10,
renaming the 10 will thus not have an effect on the operation.

For variables, the variable name needs to be the same in order for the communication
between the iSee Ui and the program to work.

The iSee Ui will not create missing variables, but will, upon activating the .isui file,
mention which variables have not yet been created.

6.1 Variable initialization

The variables used by the interface have to be created and initialized in the robot
program. The robot program has total control over the initial value of all the variables,
even the ones that are used in iSee Ui interface items where a value is entered by the
operator.

The programmer can thus define the initial value for each variable and choose to either
create the variable as an installation or program variable. In case the value should
not be reset when the program is restarted, the variable is best initialized in the “Set
initial variable values” or “Variables Setup” section of the robot program. However, the
value will still be reset when the controller is restarted. To avoid this, consider using
installation variables.

6.2 Variable use in UR program

Variables can be used to realize all kinds of interactions, some examples are:

e Parameterization. The operator can enter a value for a parameter, such as number
of objects to pick, number of objects available, number of seconds to wait, ...

e Switch-case selection. The operator can enter the value of the case the robot needs
to perform

e Event triggering. Variables can be used to trigger an event when the operator
presses a button. For instance, to start a sequence, pause, stop, ...

Depending on the interaction that needs to be programmed, keep in mind the source for
the new value of the variable. As discussed in section 4.2.2, if both the iSee Ui interface
and the UR program write a value to the same variable at the same time, the actual
value stored will be the value for the side that has priority.

In case the value should only be altered by the operator, using the iSee Ui interface, and
not by the UR program itself, the UR program should only read the value that is stored
in that variable.

13
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7. 1iSee Ui program node

In this chapter, the iSee Ui program node and all its capabilities will be discussed. In
general, the iSee Ui program node can be used to alter a property of an item on the iSee
Ui interface.

Remark: When setting property changes, be aware of the initial situation when starting
the program and opening the iSee Ui interface.

The first time the iSee Ui interface is opened, after activating the corresponding .isui
file, the items will have their default properties as set in the iSee Ui Builder. However,
once an iSee Ui program node is executed, and a property has been changed, the iSee
Ui will not automatically reset the changes when the program is restarted. Thus, the
programmer will also have to reset the properties or set them to the desired value in the
“BeforeStart” sequence of the UR program.

First, the parameterization of the program node is discussed in section 7.1.

Section 7.2 discusses the actions that can be programmed for the iSee Ui interface itself.
In section 7.3, the general properties of iSee Ui items and their parameterization is
discussed.

More item specific properties and the parameterization thereof is discussed in section 7.4.
This chapter will then end with a description of the general behaviour of the parameterized
iSee Ui program node, discussed in section 7.5.

The iSee Ui program node can be inserted by pressing the node under the “URCaps”
tab as seen in figure 7.1.

CCCC =
(R} ﬂ‘ o =

an 5
o R oo e
> Advanced )

1 X Variables Setup
> Templates 2 v Robot Program
 URCaps 3l = e
> iSeelUi

*S O CXKBRAEE

Figure 7.1: Insert iSee Ui program node

14
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7.1 Parameterization of iSee Ui program node

Once the node has been added to the program, the node needs to be fully parameterized
before it can be used. As mentioned, this node will provide the possibility to adjust a
property of or do an action for an item on the iSee Ui interface. Every object is specified
by a type and an ID or name. Figure 7.2 shows that after inserting the node, first the
item type needs to be selected for the item for which an action or a change of a property
is desired.

CCCC =
R} ﬂ‘ o =

Run ove 1jo Log i
N e
> Advanced ] variables Set
‘ariables Setup
> Templates 2 ¥ Robot Program iSee Ui

= 2 2: 2ltem? set 7
v URCaps 3 1See Ui'7item type?: ?Item? St 7IEN 11 e allows you to easlly configure an action, that needs to be perfomed
on the iSee Ui interface.

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would lie to set or change

- Last, enter or select the new value for the selected property

— Item type: |<Item types> ¥

>

<
' . b Q X - E [} : 1 This node was configured for iSee Ui file:

Figure 7.2: Empty iSee Ui program node

In the item type list, only the item types for which there are items on the iSee Ui interface
will be listed. E.g. if the activated iSee Ui interface doesn’t include an item of the type
“PushButton”, then “PushButton” will not be listed.

After the item type has been selected, an additional list selection will appear (see figure
7.4). Here are all the items listed, of the selected item type, that exist on the active iSee
Ui interface. These items are denoted by their ID or name that was given in the iSee Ui
Builder. From this list, the desired item can be selected.

After selecting the item, an additional list selection will appear where the desired
property or action can be selected. Every item has some general properties, which are
discussed in section 7.3. Some items have additional properties and/or actions unique to
that item type, these properties and/or actions with the corresponding item types are
discussed in section 7.4.

15
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7.2 Program node iSee Ui actions

The program node also provides some actions for the iSee Ui interface itself. These can
be programmed by selecting “iSee Ui” in the item type list. When selecting the item
type “iSee Ui” from the list, the list to select an item will not appear. The iSee Ui
interface has the following actions, as can be seen in figure 7.3:

Lriu Q cccc —_—
e Reset re CCCC =
.
2 v Robot Program

= i set 7 ?
v URCaps 3 a0l el e 22z This node allows you to easlly configure an action, that needs to be perfomed
on the iSee Ui nterface.

e Open

e Close

iSee Ui

- First, select the item type on which the action needs to be performed.
- Second, select the item from the list of available tems of this type.

- Third, select the item property that you would lie to set or change

- Last, enter or select the new value for the selected property

- Itemtype: See Ui -

¥~ Property: |<Properties> ¥

a

A XKBRTE

<Properties>
Reset
Open
(Close

Figure 7.3: iSee Ui properties/actions

7.2.1 Reset

The “Reset” property allows the programmer to reset the iSee Ui. Thus, reset all the
properties of all the items to their default value, which is the value configured in the
iSee Ui Builder.

7.2.2 Open

The “Open” property allows the programmer to program the iSee Ui interface to open
whenever this action is performed by the UR program. In case an automatic opening of
the iSee Ui interface is desired, the programmer can add this action in the “BeforeStart”
sequence. In this way, the operator no longer needs to open the iSee Ui interface through
the “UR+" icon, since it will automatically be opened once the program has been started.

7.2.3 Close

The “Close” property is similar to the “Open” property, only now the iSee Ui interface
will be closed when such an action is performed. This action would be of interest if, in a
certain situation, the program is to be halted. Then the programmer can use this action
such that the iSee Ui interface is automatically closed before stopping the UR program
itself.

16
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7.3 Parameterization of general properties

General properties that all item types have:
e Visible
e Location
e Size
General properties that not all item types have:

Enabled
o Text

Background color

Foreground color

R

Run Progr: lation Move Log e oren S
N e
Advanced
~T—— oo
> Templates 2 ¥ Robot Program

\/ URCaps 3 = isee UiPushButton: PushButton 0st e e allows you to easlly configure an action, that needs to be perfomed
on the isee Ui interface

isee Ui
- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.
- Third, select the tem property that you would like to set or change
- Last, enter or select the new value for the selected property

— Itemtype: PushButton ¥

] b = ttem: [pushButton_0 -
— Property: <Properties> ¥
<Properties>
[Text
isible
Enabled
lLocation
ISize
< > BackgroundColor
. . SoxXx i E [ E [ForegroundColor

@ | 000 @

Figure 7.4: General properties

Each of these general properties will be explained in the next sections. For every
property, an initial value is shown which is the value for the property, for that particular
item, that has been given in the iSee Ui Builder. This is also the value of the property
that the item will have when the iSee Ui interface is activated or reset using the “Reset”
program node action discussed in section 7.2.1.

7.3.1 Visible

By changing the value of the “Visible” property, an item can be made visible (viewable)
or invisible. Moreover, it allows the programmer to change this property at some point
during the robot execution. This property is especially interesting if the programmer
wants to have items appear or disappear when a certain situation occurs. It also allows
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on the iSee Ui interface

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would like to set or change

- Last, enter or select the new value for the selected property

- Itemtype: PushButton ¥

b = ftem: pushButtonl -

= Property: Visible ¥ | Initial value: True

>

<
*SOCKBRAEE
ONmmaI ’ - ° 0 O ‘sw,nam,m.

Figure 7.5: Visible property

keeping the iSee Ui interface as simple as possible by setting items, that do not always
need to be visible, invisible. Then when the situation arises that these items need to
be viewable, the programmer can program them to become visible, and then at a later
moment back to invisible.

7.3.2 Location

R W =

biznual

=

2 Besic Q - Graphics Variables
L X Variables Sets

ariables Setup
> Templates 2 v Robot Program iSee Ui

\/ URCaps 3 = iseeUlPushButton: PUShBUEtONL se iy o e aliows you to easlly configure an action, that needs to be perfomed
on the iSee Ui interface.

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you wold like to set or change

- Last, enter or select the new value for the selected property

~ ltemtype: PushButton ¥

a b = ftem: [pushButtonl -
= Property: [Location v Initial value: [x = 10, y = 55]
Newvalue: x: 10, y: 55

>

<
RIS XKBHETT
ONormaI ) ° 0 O ‘Smw,whncm.

Figure 7.6: Location property

This property allows the programmer to move items to a new location on the iSee Ui
interface. One such example could be to create a ‘menu opening’ behaviour. Once
pressed, the menu button can be displaced and a panel of several buttons can be made
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visible. This example is also discussed in section 10.2.

The position of the item is defined by an ‘x’ and ‘y’ coordinate. The ‘x’ coordinate
denotes the horizontal pixel distance from the left side of the item to the left side of the
items’s parent. The ‘y’ coordinate in its turn denotes the vertical pixel distance from
the top side of the item to the top side of the item’s parent. The item’s parent is either
the main iSee Ui interface or a panel item. This relation can also be seen in figure 7.7.

@ 2N o X

main panel

Location.y
Panell
Location.x
Panell Panell

Location.y

Location.x -
TextAreal

TextAreal

extAreal

O Normal Simulation .

Figure 7.7: Item location definition

7.3.3 Size
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> Templates 2 v Robot Program iSee Ui

v/ URCaps 3 |=isee UiPushButton: PUShBULtONL SE 1y 1o e alows you to easlly configure an action, that needs to be perfomed
on the iSee Uiinterface

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you wold lie to set or change

- Last, enter or select the new value for the selected property

- ltemtype: PushButton ¥

] = ltem [Pushauttonl -
- Property: [Size w | Initial value: [ width = 157, height = 30 ]
New value: width: | 157 |, height: 30

>

<
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Figure 7.8: Size property
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By changing the value of the “Size” property, an item can be given a different size than
the initial one. The property can be used for all kinds of things, such as enlarging an
item for which the “Text” property changed to a larger text.

7.3.4 Enabled

uH R N =

bianal

run | Progam| insta

Q - Graphics Variables
> rors [ SR——

ariables Setup
: " v isee Ui

v/ URCaps 3 = iSeeUiPushButton: PUShBUION & 1y 16 alows you to easlly configure an action, that needs to be performed
on the iSee Ui interface

iSee Ui
- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.
- Third, select the rem property that you wold lie to set or change
- Last, enter or select the new value for the selected property

- ltemtype: PushButton ¥

4 b = ftem: pushButtont -
~ Property: Enabled w | initial value: True
New value: [true ¥

>

<
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ONcrmaI ——— ° 0 O ‘.SHHU\‘IHD\'\.

Figure 7.9: Enabled property

The “Enabled” property allows the programmer to change the enabled state of an item.
By changing this state, it can be made clear to the operator if a certain item can be
interacted with or not in a current situation. For instance, a “Stop” button can be made
disabled by default, and as soon as the program is running the button can be made
enabled.

The item types for which the “Enabled” property can be used are:

o TextField

e PasswordField
e PushButton
e RadioButton
e CheckBox

e Label

e List

Copyright () 2022 by Industrial Cobotics. All rights reserved

e Combobox
e Slider
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7.3.5 Text

> Advanced
1 X Variables Setup
> Templates 2 v Robot Program
/ URCaps 3 = iSee Ui PushButton: PushButtonl se

iSee Ui

>

<
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Q - Graphics Variables
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iSee Ui

This node allows you to easily configure an action, that needs to be perfomed
on the ISee Ui interface.

- First, select the item type on which the action needs to be performed.

- Second, select the item from the list of available items of this type.

- Third, select the item property that you would lice to set or change
- Last, enter or select the new value for the selected property

- Itemtype: [PushButton W

= Item: ‘PuShEu[[anl v

~ Property: Text ¥ | Initial value: Do Product A"

New value: Do Product A

° 0 O menamm.

Figure 7.10: Text property

By changing the value of the “Text” property, the text for the selected item can be
changed at some point during the program execution. The property can only be changed

if the item uses a fixed “Text” property.

If the item is using a variable “Text” property

by use of an iSee Ui expression, then the property will not be able to be adjusted by
the program node. In this case, the text can be adjusted by changing the value of the

object used in the iSee Ui expression.

The item types for which the “Text” property can be used are:

o TextArea
e PushButton
e RadioButton
e CheckBox

7.3.6 Background color
The background color of an item can

“BackgroundColor” property of an item.

The item types for which the “Backgrou

e Panel
e LayeredPane

o TextArea

be changed during runtime by changing the

ndColor” property can be used are:
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iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would like to set or change

- Last, enter or select the new value for the selected property

- Itemtype: PushButton ¥

b = ftem: pushButtonl -

y R =255, G = 255, B = 255,
= Property: [BackgroundColor ¥ | - Inital vae: o1 <7 22

New value: color
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Figure 7.11: BackgroundColor property

o TextField

e PasswordField
e PushButton

e RadioButton
e CheckBox

e List

e Combobox

e Slider

7.3.7 Foreground color

The foreground color, or text color, of an item can be changed during runtime by
changing the “ForegroundColor” property of an item.

The item types for which the “ForegroundColor” property can be used are:

e TextArea

o TextField

e PasswordField
e PushButton
e RadioButton
e CheckBox

e List

22



INDUSTRIAL
CO30TICS

B &H

I

o IR cooncs  varuvis
Advanced

N

> Templates 2 v Robot Program

\ URCaps 3 = iSeeUiPushButton: PUShBUItONL S& 11y e allows you to easlly configure an action, that nesds to be perfomed
on the iSee Ui interface

LEEE

banal

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would like to set or change

- Last, enter or select the new value for the selected property

- Itemtype: PushButton ¥

b = ftem: pushButtonl -

y R=0,G=0,B8=0,
= Property: ForegroundColor ¥ | Inital value: ot " ) oo

New value: color: [
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Figure 7.12: ForegroundColor property

e Combobox
e Slider

All rights reserved

7.4 Parameterization of item specific properties

Some item types have additional properties. In this section, we will discuss these
additional properties for each item type. The item types which have additional properties
are:

e PasswordField
o List

e Combobox

7.4.1 PasswordField specific properties/actions

The properties and actions, additional to the ones discussed in section 7.3, for a “PasswordField”
item that can be changed using the program node are:

Copyright (©) 2022 by Industrial Cobotics.

o Clear field

e Show password
Clear field
With the “Clear field” action, the “PasswordField” content can be cleared. The content
shows the value for a variable that is configured in an iSee Ui expression. The “Clear

field” action thus allows clearing the content without also clearing the value of the
variable it is representing. For this action, no value needs to be given.
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iSee Ui
- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.
- Third, select the tem property that you would like to set or change
- Last, enter or select the new value for the selected property

~ Itemtype: PasswordField ¥
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Figure 7.13: Clear field action

Show password
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iSee Ui
- First, select the item type on which the action needs to be performed.
- Second, select the item from the list of available items of this type.
- Third, select the item property that you would lice to set or change
- Last, enter or select the new value for the selected property

- ltemtype: PasswordField ¥

b= ltem: ‘Pesswomﬁe\aio -

~ Property: Show password ¥ | Initial value: False
ewlve

>
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Figure 7.14: Show password action

The content of the “PasswordField” is by default unreadable. The content can be made
readable by using the “Show password” action. When using this action, the content will
remain readable until this action is set back to “false” by using another program node
or by resetting the iSee Ui interface.
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7.4.2 List specific properties/actions

The properties and actions, additional to the ones discussed in section 7.3, for a “List”
item that can be changed using the program node are:
o Add!
e Remove
e RemoveAll!

e Clear selection

1

Each of these actions will respectively be discussed in more detail in the next paragraphs.
Furthermore, the “List” also has an additional property whether to store its content or
not, such that the content is not lost upon restart of the program or controller. This
property, however, cannot be specified in either the installation or an iSee Ui program
node. This property is specified in the iSee Ui Builder, in the “List” item properties
panel, and can only be used if the “List” item has a content type of type “Fixed” (see
also footnote 1).

All rights reserved

Add
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on the iSee Ui interface
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iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would like to set or change

- Last, enter or select the new value for the selected property

B —

b = ttem: List0 -

= Property: Add ¥ | Initial value: "text to be added to list"

New value: item 1

Copyright (©) 2022 by Industrial Cobotics.
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Figure 7.15: Add action

The “Add” action allows the programmer to specify what string value needs to be added
to the content of the “List”. The programmer can add a text, a value of a variable, or

1The “Add”, “Remove” and “RemoveAll” actions can only be used if the “List” is configured in the
iSee Ui Builder to have a content of type “Fixed”. “List” items with a “Variable” content type, will not
be able to use these actions.
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a combination of both.

To convert the value of a variable to a string, the following function can be used:
to_str(< variable_name >)

When using this function, the variable cannot be selected from a list of variables, thus
the variable name needs to be typed in correctly.

To concatenate a text and a value of a variable, no additional string function is required.
The result can simply be typed as a normal text with the use of the “to_str” function
for the value of the variable. For example, the value to be added could be:

“Row to_str(iCurrRow) and column to_str(iCurrColumn) failed!”

Remove

CCCC =
R} ﬂ =

Fun i o = : New. Open.  Save.
> Advanced W varianios St
‘ariables Setup
> Templates 2 v Robot Program iSee Ui

v/ URCaps 3 =/ EEEIENENEERERERA | 115 node allows you to easlly configure an action, that needs to be perfomed
on the iSee Uiinterface

iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the rem property that you wold lie to set or change

- Last, enter or select the new value for the selected property

b = ltem [ust,o v

- Property: Remove ¥ | Initial value: "Enter index number”

New value: O

X XS Nl i=!
ONcrmaI 7‘ o 0 o simutation )

Figure 7.16: Remove action

The “Remove” action allows the programmer to specify which element in the list needs
to be removed. The element to be removed is specified by its index in the list. The
list is 0-indexed, meaning that the first element is at index 0, the last value is at index
(length_of list — 1). If the entered value is greater than the last possible index, then the
request to remove this element from the list will be ignored.

RemoveAll

The “RemoveAll” action allows the programmer to specify to remove all elements from
the “List” when the function is performed. For this action, no value needs to be given.
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iSee Ui

- First, select the item type on which the action needs to be performed,
- Second, select the item from the list of available items of this type.

- Third, select the tem property that you would like to set or change

- Last, enter or select the new value for the selected property
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Figure 7.17: RemoveAll action
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iSee Ui

- First, select the item type on which the action needs to be performed.
- Second, select the item from the list of available items of this type.

- Third, select the item property that you would lice to set or change

- Last, enter or select the new value for the selected property

- Item type: |List v

= ltem: ‘Lis[70 -

— Property: Clear Selection ¥
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Figure 7.18: Clear Selection action

The “Clear Selection” action allows the programmer to clear the selection in the “List”.
This action can be used to visualize to the operator that no item is currently selected.
For this action, no value needs to be given.

7.4.3 Combobox specific properties/actions

The properties and actions, additional to the ones discussed in section 7.3, for a “Combobox”
(or “Dropdown menu”) item that can be changed using the program node are:
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e Add
e Remove

e RemoveAll

These actions behave and are used the same way as they do for a “List” item. For more
detail about these actions, the paragraphs in section 7.4.2 can be consulted.

As with the “List”, the “Combobox” also has an additional property whether to store
its content or not, such that the content is not lost upon restart of the program or
controller. This property, however, cannot be specified in either the installation or
an iSee Ui program node. This property is specified in the iSee Ui Builder, in the
“Combobox” item properties panel, and can only be used if the “Combobox” item has
a content type of type “Fixed” (see also footnote ! on page 25).

7.5 General behaviour of the program node

In this section, the general behaviour of the program node is discussed. Moreover, the
behaviour of the node when:

e 10 iSee Ui interface is active
e another iSee Ui interface is activated

e the program and installation are loaded on another robot

In general, the iSee Ui program node is linked to the activated iSee Ui interface.

Behaviour when no iSee Ui interface is active

When no iSee Ui interface is activated, the program node will mention this and the node
cannot be configured until an iSee Ui interface is activated. The node will also mention
at the bottom for which interface it was configured. Figure 7.19 shows this behaviour.

Behaviour when loading a different iSee Ui interface

When an iSee Ui program node is configured for a certain iSee Ui interface, the node will
reevaluate if the same configuration can also be applied to this newly activated interface.
The configuration can be applied if, for the newly activated interface, there exists an
item of the same type and name, and for which the same property can be changed. If
the configuration cannot be applied, the configuration rows, for which there is a conflict,
will be indicated by a yellow icon, as can be seen in figure 7.20.

The node will also mention at the bottom the interface file for which it was originally
configured.

Behaviour when loading on another robot
Since the program node is linked to the iSee Ui interface that was active at the time
the node was parameterized, the program with iSee Ui program nodes can be loaded on
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= Itemtype: [PushButton W
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Figure 7.20: Reconfigure program node

a different robot of the same series. The requirement, however, is that the same iSee
Ui interface is activated on this second robot. When another iSee Ui interface is active,
the iSee Ui program node could be incomplete and additional action might be required
before the program can run, as discussed in the previous paragraph.
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8. Error handling

In the event an error occurs, a message as can be seen in figure 8.1 will appear. The user
has the choice to either generate an error file, or do nothing. By sending the error file, the
program and the “.isui” file to Industrial Cobotics, the error can be analysed to be solved
in the next software update. These files can be sent to support@industrialcobotics.be.

Program Variables

Name ~ Value ~ Description I»

materialHandlingProg countProdA 0 -~
countProdB 0
countProdC 0
iProdid 0
- numToDoProdA 0
" numToDoProds 0

e An error has occured in the iSeeUi application, Please report this to support@industrialcobotics.be.
By pressing the "Generate error file" button, you can generate an error file which would help us to solve the problem
Generate error file || Do nothing

Control

[ Show only favorite variables

O Running

Figure 8.1: Error message

In some situations where an error occurred in the communication between the iSee Ui
interface and the running program, the daemon server will automatically stop. In this
case, the server will have to be started again in the installation tab or in the UR+
toolbar.
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9. Caution with service

CAUTION:

When a service will be performed, and a new image file is placed on the UR controller,
the service engineer needs to back up the programs folder before formatting the storage
device!

The iSee Ui URCap uses a hidden folder stored in the programs folder. Inside the hidden
folder, all imported interfaces are stored, as well as a backup of the license file. When
the programs folder is restored after the service, the iSee Ui URCap will automatically
recognize the license backup file and restore the license file. Furthermore, the imported
interface files (.isui files) will be restored as well, avoiding the need to manually import
these again.

The operator will thus be able to continue the work, after the service, without the need
for additional actions.
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10. iSee Ui examples

In this chapter, we will give an example of both a simple and a more advanced iSee Ui
interface and their program.

10.1 Simple iSee Ui programming

In a simple iSee Ui program, only variable and/or IO communication between program
and iSee Ui interface takes place. Thus, the iSee Ui interface is designed “as it is”, and
the program doesn’t make changes to one of the item properties.

For this example, we will be using the iSee Ui interface shown in figure 10.1, and explain
how an operator can set values and determine what the robot has to manufacture.

2 & &

Material handling site A

UC) cosorics

roducti R
Product A Product B Product UNIVERSAL ROBOTS
Number of
roduct A
S a— P
duction stat Production supply————————————— %
Totaldone product A
@ Product A present
(other) Product
O suffer product A full
-
Production Product 3 2,
Currently working on product ] O roducta present N >
boproduct A | [ ooproduts | [ ooproducte | O suffer product 8 fll
Product c—————————————— Product
@ Product ¢ present
@ suffer product c full \

Figure 10.1: Simple iSee Ui example

In this example, the operator can enter for each of the 3 items, “Product A”, “Product
B” and “Product C”, the number of items that need to be processed. This number can
be entered in the “Number of products” fields. The “Number done” then informs the
operator how many items have already been manufactured. In the panel “Production
control”, the operator then also has 3 push buttons with which the current product to
be manufactured can be set.

For this example, we have:

e 3 variables, 1 for each product, which will contain the amount of that product that
has to be manufactured.

e 3 variables, 1 for each product, which contains the information of the amount of
that product that already has been manufactured.
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e 1 variable indicating which product type that currently needs to be manufactured.
The 3 push buttons then each will write a different value to this variable.

e 1 variable to keep count of the total number of items that have been produced.

The programmer then has to program the UR program such that these variables, and
the value of them, are handled correctly. Figure 10.2 shows the UR program for this
example.

¥ Robot Program
9 +p Move|
® home
@ % Switch iProdid
? = Casel
@ 'Product A'
9 b If countProdA<numToDoProdA
© mm Create Prod A
L. Call place
a— countProdA=countProdA+1
? “ Else
a= iProdid:=2
? -+ Case 2
@ 'Product B'
b If countProdB<numToDoProdB
© mm Create Prod B
e Call place
== countProdB:=countProdB+1
? v Else
== iProdid:=3
@ -+ Case3
® 'FProduct C'
b If countProdC<numToDoProdC
© ® Create Prod C
e Call place
2= countProdC:=countProdC+1
@ % Else
a= iProdid:=1
@ =+ Default Case
a= countTotal'=countProdA+countProdB+countProdC
@ b If (countProdA=numToDoProdA) and (countProdB=numToDoProdB) and {countPradC=numToDoProdC)
2= iProdid:=0
L. place
¢ b Move)
® abovePlace
9 b Movel
® placePos
= Set DO[0]=0ff
B Wait: 0.5
® abovePlace

All rights reserved

Copyright (©) 2022 by Industrial Cobotics.

Figure 10.2: Simple iSee Ui example, UR program

By pressing the “Do product x” button, the variable “iProdId” is set to either 1, 2, or
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3 depending on whether the button for product A, B, or C was pressed.

The variable “countProdA” holds the amount of product A that has been manufactured.
The variable “numToDoProdA” holds the amount of product A that has to be manufactured.
This variable thus receives its value from the iSee Ui interface, being the value that the
operator entered. The same also holds for products B and C.

The iSee Ui configuration of what value is written to which variable, when a push button
is pressed, to which variable is written when a value is entered in the fields, or reading
out the value of which variable, is entirely performed in the building of the iSee Ui file
in the iSee Ui Builder software.

The programmer thus needs to know exactly the name of the variables used in the UR
program for the configuration of the iSee Ui file, or vice versa needs to know the name of
the variables used in the configuration of the iSee Ui file when creating the UR program!

10.2 Advanced iSee Ui programming

In a more advanced iSee Ui program, the programmer programs property changes of
items on the iSee Ui interface. Here, an example is discussed of how to create a menu
in the iSee Ui interface. For this example, the iSee Ui interface shown in figure 10.3 will
be used.

EEEEE - U B
Menu interaction example

Main

start Stop

Number of products to do: o

Status

QO susy Cycles done: 0

Ovoeme

(a) Initial layout

Figure 10.3: Advanced iSee Ui example
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Menu interaction example

Main

start stop

Number of products to do: o

Status

Qsusy Cycles done: 0

Oome

(b) Open menu action

Figure 10.3: Advanced iSee Ui example

Here, the UR is programmed such that when pressing the “Menu” button, an additional
panel will appear as shown in figure 10.3b, as well as the location for the menu button
will be relocated. After pressing one of the menu panel items, the selected page needs
to be loaded and the menu will also be closed automatically. For this, some variables
will be needed as well:

e 2 boolean variables. 1 boolean variable is used for the “Menu” push button. When
pressing the push button, the iSee Ui interface sets the variable to “True” such that
it can be handled in an event. Once the event is triggered, the program sets the
variable back to “False”. Thus, pressing the button will have a “Trigger” effect.
The second boolean variable will be used to keep track if the menu is open or
not. This variable is initialized to be “False” since the menu will be closed when
activating and opening the iSee Ui interface.

e 2 integer variables. 1 integer variable is used to indicate which of the pages has

to be loaded. When pressing the buttons “Main”, “Settings”, and “About”, the
integer variable will get respectively the values 0, 1, or 2. This value will then
be evaluated in a switch-case structure, where the appropriate program nodes are
called to make the page panels visible or invisible.
The second integer variable is used to evaluate if the first variable value has been
changed by pressing one of the 3 push buttons. When the value between the 2
variables is different, an event is triggered to perform the switch-case and where
the second variable will immediately receive the value of the first variable, hence
we get a “Trigger” effect.

Remark: A “iSee Ui BeforeStart” or “iSee Ui reset” sequence will have to be added in
which the initial property values are set or where the iSee Ui “Reset” action is called.
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Furthermore, the above-mentioned variables will be given an appropriate value that
represents the iSee Ui after resetting. Thus, settings the boolean variables false, and the
current page to a value of 0 that represents the “Main” page.

An example of a UR program for this interface can be seen in figure 10.4.

X Variables Setup
¥ BeforeStart
? = ResetiSee Ui
== bMenuPressed:= False
a= bMenuOpen = False
2= iOpenPage:=0
a= ICurrentPage:=0
= iSee Ui set Reset
= [See Ui: set Open
¥ Robot Program
o m Main program
L. OpenMenu
= {See Ui PushButton: PushButton_Menu set Location to (1095,4)
= {See Ui Parel: Panel Menu set Visible to True
a= bMenuOpen:= True
1. CloseMenu
= See Ll Panel: Panel_Menu set Visible to False
= {See Ui PushButton: PushButton Menu set Location to (1200,4)
2= bMenuOpen:= False
¥ Event bMenuPressed
a— bMenuPressed:= False
? b If bMenuOpen
1. Call CloseMeriu
? v Else
e Call Openienu
¥ Event iCurrentPage=iOpenPage
a= ICurrentPage=iOpenPage
L. Call CloseMenu
¢ & Switch IOpenPage
? =+ CaseO
¢ m LoadMainPage
= See Ll Parel: Panel_MainFage set Visible to True
= {See Ui Parel: Panel_SettingsPage set Visible to False
= See Ll Parel: Panel_AboutFage set Visible to False
? -+ Casel
% m LoadSettingsPage
= See L) Panel: Panel_MainPage set Visible to False
= {See i Parel: Panel SettingsPage set Visible to True
= See Ll Panel: Panel_AboutPage set Visible to False
? =+ Case 2
¢ m LoadAboutPage
= {See i Parel: Panel MainPage set Visible to False
= See Ll Panel: Panel_SettingsPage set Visible to Fal...
= {See Ui Parel: Panel AboutPage set Visible to True

Figure 10.4: Advanced iSee Ui example, UR program
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