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1. Introduction

The eviXscan 3D URCap is the Universal Robots plugin to automate scanning process using
eviXscan 3D scanners. First of all the user is able to configure these applications through an
installation node. In the programming node the URCap provides easy-to-use interface to set
up most of require scanning process parameters.

The URCap provides the following functionalities:

* Single Scan

* Multi-exposure Scan — HDR Scan

* Macro-command execution — scanning automation
1.1. Symbols used

» Instructions

>  Reaction, result

[...] Designation of keys and buttons

1.2. Safety instructions

This document assumes that the user is familiar with eviXscan 3D scanners and knows how
to handle them.

This document assumes as well that the user is familiar with the eviXscan 3D Suite.

This document assumes as well that the user is familiar with UR robots and knows how to use
and program them. It describes how to use the URCap on both CB3-Series and e-Series
robots. In this documentation, screenshots and procedures are differentiated whether the user
is programming on a CB3-Series robot or on an e-Series one. If there is no difference, whether
the user is programming on a CB3-Series robot or an e-Series one, screenshots and
procedures are described using an e-Series robot. Please read the operating instructions prior
to set-up of the device. Ensure that the device is suitable for your application without any
restrictions. If the operating instructions or the technical data are not adhered to, personal
injury and/or damage to property can occur

1.3. Further documents

» eviXscan 3D Suite User Guide

* eviXscan 3D HD Optima Installation Manual
* UR robot operating instructions

1.4. Copyrights

©2021 eviXscan 3D Sp. z o.0. All rights reserved. The content of this document is furnished
for informational use only, is subject to change without notice and should not be construed as
a commitment by eviXscan 3D Sp. z 0.0. Any names, places and events in this publication are
not intended to relate in any way to the individual, living or dead, place, event, and the mention
of any group or association is purely confidential and unintentional.
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2. System requirements

2.1. Software
+ The URCap is exclusively compatible with CB3.1 and e-Series robots.

* The URCap is exclusively compatible with Polyscope 3.8.0 and higher for CB3.1 robots
and 5.2.0 and higher for e-Series robots.

» eviXscan 3D Suite 2.8 and higher.

2.2. Hardware

» eviXscan 3D HD Optima scanner — for the correct installation and setup please see
eviXscan 3D HD Optima Installation Manual.

evatronix
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3. URCap installation

To install the URCap on the UR robot, the user must copy the URCap file eviXscan-
[version].urcap on a USB storage device and insert it in one of the USB ports of the robot. The
robot must be turned on. It is not necessary to initialise it.

3.1. Installation on CB-Series robots

» In the main menu, click [Setup Robot].

PolyScope Robot User Interface o
Please select
Run Program
UNIVERSAL
ROBOTS
Setup Robot
| About |
Shutdown Robot
» In the Setup Robot menu, click [URCaps].
Setup Robot ©
‘ Initialize Robot
’ Calibrate Screen
’7 URCaps
Network
Language
Set Password
URSoftware 3.13.0.10253 (Mar 22 2020)
Time
Update
Back |

/? 5
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» Inthe URCaps menu, click the [+] button to add the URCap.

Setup Robot o

Initialize Robot URcapS

Active URCaps

Calibrate Screen

URCaps

Network
URCap Information

Language

Set Password

Time

Update

| —

» Find USB mass storage device and select the URCap file.

Setup Robot 2

Initialize Robot U Rcaps
Active URCaps

° eviXscan 3D Scanner I

Calibrate Screen I

URCaps

Network
URCap Information

URCap name: eviXscan 3D Scanner —
Language Version: 2.0.0

Developer: eviXscan 3D Sp. Z 0.0.
Contact Info: ul. Przybyly 2, 43-300 Bielsko Biala L

Set Password Description: URCap for implementing 3D scanner with structural
light
Copyright: Copyright (C) 2021 eviXscan 3D Sp. z o.0. All rights
Time reserved.
License Type: eviXscan 3D License
License:
Update Copyright (c) 2020, eviXscan 3D Sp. z 0.0.

All rights reserved.

Tl e A L A et £ fade Y —

Back i 0

> URCap is now listed as active (1), restart is needed.
P Click [Restart] to finish the installation process (2).

desisned by
75, 6
2
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[> After restart, the URCap is installed on the UR robot. By clicking on the URCap name (1),

it is possible to check all the licensing information related to the URCap (2).

Setup Robot

@

Initialize Robot

URCaps 9
Active URCaps

Calibrate Screen

I @) evixscan 3D Scanner I

URCaps

Network

URCap Information a

Language

URCap name: eviXscan 3D Scanner
Version: 2.0.0

Developer: eviXscan 3D Sp. Z 0.0.

Set Password

Contact Info: ul. Przybyly 2, 43-300 Bielsko Biala
Description: URCap for implementing 3D scanner with structural

light

Time

Copyright: Copyright (C) 2021 eviXscan 3D Sp. z o.0. All rights
reserved.

License Type: eviXscan 3D License

Update

License:
Copyright (c) 2020, eviXscan 3D Sp. z 0.0.
All rights reserved.

Rescliatoaile s 23 i 2. r3 ad. T A

D

Il

Back

URCap first look — Installation

» In the main menu, click [Program Robot].

PolyScope Robot User Interface

iz ‘ | = Restart

@

/’7
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About

Shutdown Robot
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P Click the [Installation] tab (1).
» In the list on the left, click the URCap name (2).

Q File 06:08:57 ccce @
[ Program I Installation IMove [ /O [ Log }

TCP Configuration -
eviXscan 3D scanner

‘Mounting

Connection settings for eviXscan 3D scanner:

1/0 Setup

IP Address: \ 192.1681100]
g Safety Fa—, ‘ 6000\
Variables ‘ Connect Disconnect
MODBUS

Scanner type:
Features

‘ ‘HD Optima, HD Quadro |V‘
'Smooth Transition

Behavior settings:

Y-

[v] Remember last program node settings

Conveyor Tracking
‘EtherNetllp

PROFINET

Fvi)(scan 3D scanner 0
I

Default Program

H Load/Save

> There are main configuration of network (3). More details in section Connection handling.
(4) Scanner type select. (5) If this option is set, the new added program node will be a copy
of the last edited one.

URCap first look — Program Node

» In the main menu, click [Program Robot].

PolyScope Robot User Interface

Please select

Run Program

UNIVERSAL
ROBOTS

Setup Robot

About

Shutdown Robot

/? 8
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» Create a new program by clicking [Empty Program]

Q File

“Program | Installation | Move | /O | Log |

00:21:15 CCcCC 9

Load

From File

New Program

Load Program

Use Template

Pick and Place

Empty Program

» On the [Program] tab (1) click the [Structure] tab (2) and then the [URCaps] tab (3).

# EVIXSCAN S0

See it. Scan it.

» Click the program node (4) provided by the URCap to use it in the robot program (5).

& File
Program on | Move | /O | Log
<unnamed= Command

Graphics | Structure

¥V Robot Program

= eviXscan: Single Scan

6

Insert

Program Structure Editor

Set placement of node|After selected H

00:22:53 CCCcC 0

[ Basic | Advanced | Wizards

eviXscan 3D scanner

o

Edit
l 4 Move ‘ i Copy ‘ | Paste ‘ \ Suppress I
|q”“” H — > | ¥ Move | i Cut ‘ | Delete |
S omuator [ ][] ] speed =005 [ @ previous || nexts |
9
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» Click the [Command] tab (1) to see the eviXscan 3D Program Node.

cccc @

Q File 06:11:35
Program | Installation | Move | I/0 | Lo
& <unnamed> Command Structure | Variables |
¥ Robot Program
¢ V¥ Move)

o Waypoint 1 eviXscan 3D scanner
— T

9

Test (Offline)

¢ V¥ Move)
o Waypoint_2 Q Scanning @ command I
= eviXscan: HDR Scan
¥ Move) f‘ro;ector pattern '
® Waypoint_3 ‘ Brightness ‘ [ Distance ] |

Disable

l

eviXscan: Single Scan e
XpPOSu

I T T
)

L]

16.67 ms
Projector brightness
{) 100%

[_] HDR Exposure

[] Marker Photo Enabled

[] Scan with rotary table - number of scans in series
Qe[ ==
o Simulation ]

I:O i

@ reatronsr 1B [ ] spees | previous || nex |

See it. Scan it.

> The eviXscan 3D is now offline (2), setup is needed. For more details see sections: Network

configuration and Installation Node.

3.2. Installation on e-Series robots

» Make the main menu appear by clicking on the button in the upper right corner and click

[Settings].

RE 2 d QR ek

=

What would you like to do first?

R S

RUN A PROGRAM PROGRAM THE ROBOT

P4

CONFIGURE ROBOT

INSTALLATION

O Don't show this message again

Simulation .

O Power off

10
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» Select [System] in the menu located on the left and then URCaps (1).
» Inthe URCaps menu (2), click the button [+] to add the URCap (3).

<unnamed=
default

Active URCaps Inactive URCaps

== Remote TCP & Toolpath
> Password P

(v Syatam ‘0
p.

System
Backup

Robot
Registration

Remote URCap Information
Control

Constrained
Freedrive

Network

Update

- Restart

Active URCaps Inactive URCaps
) eviXscan 3D Scanner w=) Remote TCP & Toolpath

) Password

System
Backup

URCaps

Robot

Registration

Remote URCap Information

Control URCap name: eviXscan 3D Scanner ~
Version: 2.0.0

Constrained Developer: eviXscan 3D Sp. z 0.0.

Freedrive Contact Info: ul. Przybyly 2, 43-300 Bielsko Biala

Network Description: URCap for implementing 3D scanner with structural light
Copyright: Copyright (C) 2021 eviXscan 3D Sp. z o.0. All rights reserved.

License Type: eviXscan 3D License

License:
Copyright (c) 2020, eviXscan 3D Sp. z 0.0.
All rights reserved.
v
Redistribntion and 11se in sanirce and hinarv farms with ar withont

B ) -

Update

O Power off

> URCap is now listed as active (1), restart is needed.
P Click [Restart] to finish the installation process (2).

/? 11
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[> After restart, the URCap is installed on the UR robot. By clicking on the URCap name (1),
it is possible to check all the licensing information related to the URCap (2).

<unnamed> E; = H

default

Active URCaps g Inactive URCaps

|0 eviXscan 3D Scanner | == Remote TCP & Toolpath

System

Backup

URCaps

Robot

Registration

Remote URCap Information

Control URCap name: eviXscan 3D Scanner N

Version: 2.0.0

Constrained Developer: eviXscan 3D Sp. z 0.0.

Freedrive Contact Info: ul. Przybyly 2. 43-300 Bielsko Biala

Network Description: URCap for implementing 3D scanner with structural light
Copyright: Copyright (C) 2021 eviXscan 3D Sp. z 0.0. All rights reserved.

License Type: eviXscan 3D License

License:

Copyright (c) 2020, eviXscan 3D Sp. z 0.0.

All rights reserved.

Update

v
Redistribution and 11se in soiirce and hinarv forms with or withont

[ ] - |

O Power off Speed EE——) 100 %

URCap first look — Installation

P Click the [Installation] tab (1).
» Inthe list on the left, click the URCap name (2).

nn
(alal

default*

E <unnamed> D i E
New Open Save

> General eviXscan 3D scanner

) Safety Connection settings for eviXscan 3D scanner:

Port: 6000

WV URCaps I Connect Disconnect

eviXscan 3D

scanner
Scanner type:
R te TCP
path |HD Optima, HD Quadro A ‘

Behavior settings:

66 o

[@ Remember last program node settings

O Power off

> There are main configuration of network (3). More details in section Connection handling.

(4) Scanner type select. (5) If this option is set, the new added program node will be a copy
of the last edited one.

/? 12
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URCap first look — Program Node

» Click the [Program] tab (1).
» Inthe list on the left, under the URCaps menu (2), click the program node provided by the
URCap to use it in the robot program (3).

Q _ Graphics Variables

1 v Robot Program .
g eviXscan 3D scanner
2 9 « Move)
3 @ Waypoint 1
|4 = evixscan: Single Scan Io @) scanning QO command | Test (Offline) |
5 ¢ « Move) Projector pattern
5 © Waypoint_2 | Brightness | ‘ Distance | | Disable ‘
7 =] eviXscan: HDR Scan Cameras exposure
8
9

¢+ Move)
® Waypor3 T

10 = eviXscan: Single Scan 16.67 ms

| P Projector brightness

@ 00%
O HDR Exposure
O Marker Photo Enabled

O Scan with rotary table - number of scans in series

3OS XBHEZ

O Normal Simulation .

> The eviXscan 3D is now offline (4), setup is needed. For more details see sections: Network
configuration and Installation Node.

/? 13
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4. Network connection setup

4.1. Network setup on CB-Series robots

» In the main menu, click [Setup Robot].

PolyScope Robot User Interface o
Please select
Run Program
UNIVERSAL
ROBOTS
Setup Robot
Shutdown Robot
» Inthe Setup Robot menu, click [Network].
Setup Robot o

Initialize Robot

Calibrate Screen

URCaps

Network

Language

Set Password

URSoftware 3.13.0.10253 (Mar 22 2020)

Time

Update

Back

/9 14
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» In the [Network] menu, set up the right network configuration of your robot.
> The IP address of the robot have to be in the same subnet as the scanning device.
» Click the button [Apply].

Setup Robot

@

Initialize Robot

Calibrate Screen

Network

Select your network method
@ oHcp
|° Static Address I

0 Disabled network

URCaps
x Not connected to network!
Network Network detailed settings:
IP address 192.168.10.100
Language
Subnet mask: 255.255.255.0
Default gateway: 192.168.10.1
Set Password
Preferred DNS server: 0.0.0.0l
Time Alternative DNS server: 0.0‘0.0I
Back

4.2. Network setup on e-Series robots

» Make the main menu appear by clicking the button in the upper right corner and click
[Settings].

LR = P g N T wore B

What would you like to do first?

R = P4

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT

INSTALLATION

O Don't show this message again

O Power off

Simulation .

» Select [System] in the menu located on the left and then [Network].
e 2 15
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> Preference 1 Network

> Password Select your network method
Q pHee
System @ Static Address 3

Backu

2 O Disabled network
URCaps
Robot ¥ Not connected to network!

Registration Network detailed settings:

Remote IP address 192.168.10.100 0

Constrained Subnet mask: 255.255.255.0
Freedrive Default gateway: 192.168.10.1

2
Update Preferred DNS server: 0.0.0.0
Alternative DNS server: 0.0.0.0

Apply 5

O Power off Speed _.1\1"‘:“!-‘:-‘ ° 0 0

» In the [Network] menu, set up the right network configuration of your robot.
> The IP address of the robot have to be in the same subnet as the scanning device.
P Click the button [Apply] and [Exit].

4.3. Connection handling with the eviXscan 3D

To establish connection between UR robot and the scanning device you need configure and
start scanning automation server with eviXscan Suite software. Server and UR robot have to
be connected to the same subnet. For more details, see eviXscan 3D Suite User Guide.

Network settings

Program _[installation Move

> General

> Safety Connection settings for eviXscan 3D scanner:

S P Address: 192.168.56.1 |_
Fieldbus .
> Port: 6000 192.168.56.1

AT [ Connect } Disconnect
eviXscan 3D c <<
Bcanner Scanner type:
HD Optima, HD Quadro v 7 8 9
Behavior settings: o
[ Remember last program node settings a 5 6
1 2 3
[v] +

O Power off C Simulation .

/’ 16
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» In the [Installation] tab, set up IP address and port number (1) of eviXscan Suite scanning
automation server.

» Use screen keyboard (2) to write correct values and use accept button (3) to save changes.

» If the server is started use [Connect] button to verify connection.

Connection and disconnection

If the connection setting are correct and the scanning automation server is running, it is
possible to connect and disconnect. Current connection status is shown by enabling [Connect]
or [Disconnect] button.

URCap disconnected — connection possible:

eviXscan 3D scanner

Connection settings for eviXscan 3D scanner:
IP Address: 192.168.56.1
Port: 6000

’ Connect | Disconnect

If network settings are incorrect or the scanning automation server is not running, a connection
error will be displayed:

£ Communication Problem

e Check your connection or scanning device

OK

URCap connected — disconnection possible:

eviXscan 3D scanner

Connection settings for eviXscan 3D scanner:

IP Address: 192.168.56.1
Port: 6000
Connect Disconnect ||
17
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5. Scanning applications

5.1. Overview

The eviXscan URCap is intended to very close cooperation with the eviXscan 3D Suite to
automate scanning process using UR robot. User have to be very familiar with the eviXscan
3D Suite and the scanning process to use this URCap. The whole scanning process is very
complex and contains many post-processing operations. The URCap provides only scan
capturing and executing special user macro-commands defined in mentioned software such
as scan merging. Only the most important scanning parameters such as cameras exposure
time are available on the URCap program node.

There are 3 modes of operations with this URCap:

* Single Scan mode
*  Multi-exposure Scan — HDR mode
* Macro-command mode — scanning automation

eviXscan 3D scanner eviXscan 3D scanner
@ Scanning o O Command | | Test (Offline) 0 O Scanning o @ Command | |
Projector pattern o Command name: o
‘ Brightness# | Distance I l Disable | Merge scans "
Cameras exposure
Gm BN 0
=0 33.33ms
k| Projector brightness G
D 87%
[ HDR Exposure o .
8.33 ms, 100% | Add | | Remove
16.67 ms, 89%
33.33ms, 87%
[ Marker Photo Enabled ()
[ ] 16.67 ms
[ Scan with rotary table - number of scans in series 0
) 10 (36.0°)

There are 2 views of the eviXscan URCap related to scanning modes or macro-command
mode (A). Using button (B) you can test node execution without running robot program.
Sections: (C), (D), (E), (F), (G) and (H) are used to adjust scan capturing process in single or
HDR scanning modes. Section (l) is used for execution macro-commands.

While the test is in progress (B), the entire interface is disabled and a wait dialog is displayed:

]

™ e
> Basic Q _ Graphics  Variables
> Advanced
1 v Robot Program
» Templates 2 = evitscan: Single Scan eviXscan 3D scanner

3 = eviXscan: HDR Scan
Ngbnib ‘ o @ [t ]

= eviXscan: Merge scans
eviXscan 3D

scanner

T
o

Scanner is working..

t R A-Ral g N ol =

O Power off

For more details about scanning process parameters, see eviXscan 3D Suite User Guide.

/// 18
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5.2. Single scan

To add new eviXscan 3D scanner program node, simply select it from the URCaps dropdown
list. The new added node can be a copy of the last edited one when this option is set on the
installation tab — see URCap first look — Installation. This is the default and desired behaviour
to speed up programming. Otherwise the new added node has default settings.

This view provides some scanning process parameters:

Projector pattern (C):

* Brightness — screens clear pattern to setting the brightness level and cameras exposure
time

+ Distance — screens ellipses with target to set correct distance between scanner and
scanned object

» Disable — turned off the light source

Cameras exposure (D):
Both the buttons and the slider can be used for adjusting correct cameras exposure time value.

Projector brightness (E):
Allows to adjust the right intensity of light on the projector.

Marker Photo Enabled (G):

With that option the scanner capture additional photo on low exposure time especially
dedicated to the correct markers detection. It is dedicated specially to scanning the objects
which require the high light intensity and the high level of exposure time.

Number of scans in series (H):
Enables series scan mode using rotary table.

RE2 4+ QH

Program | installstion  Move 1) Log

» Basic Q _ Graphics Variables

) Advanced
1 [¥!Robot Program eviXscan 3D scanner
> Templates 2 9 < Move)
3 ® Waypoint_1
Vv URCaps - . =t [Cffline]
4 = eviXscan: Single Scan @ scanning O command Test (Offline)
eviXscan 3D )
scanner 5 @ < Move) ‘ Projector pattern
6 C Waypoint_2 | Brightness | | Distance l | Disable ‘
Toolpath B
7 = eviXscan: HDR Scan
Move Cameras exposure
A te TCP 8 ¢ < Move)
DEMOETER! o | @ waypoin 3 1667 3333 | INSSEINNN
10 = eviXscan: Single Scan . 16.67 ms

I Projector brightness

@ 100%
[0 HDR Exposure
O Marker Photo Enabled
[ Scan with rotary table - number of scans in series
q 4(90.0°)

S XKBBEZ

O Normal ) — Simulation .

For more details about scanning process parameters, see eviXscan 3D Suite User Guide.

/// 19
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5.3. Multi-exposure Scan — HDR mode

This view provides additional parameters to control multi-exposure mode:

HDR Exposure (E):

Allows to manage a set of camera exposures times. It is possible to add, remove and change
values of this set. The active item of the list is displayed on the sliders and can be modified
with the sliders or buttons (D) and (E).

<unnamed>*

default*

Q _ Graphics Variables

1 v Robot Program .
g eviXscan 3D scanner

2 @ & Move)

3 ® Waypoint_1

4 = eviXscan: Single Scan @ Scanning O Command Test (Offline)
eviXscan 3D )
scanner 5 9 « Move) ‘ Projector pattern

6 @ Waypoint_2 | Brightness | | Distance | | Disable ‘
Toolpath .

7 = eviXscan: HDR Scan
Move Cameras exposure
A te TCP 8 ¢ < Move)

10 = gviXscan: Single Scan —. 33.33ms

I Projector brightness

) 87%
[ HDR Exposure

8.33 ms, 100% Add | | Remove
16.67 ms, 89%

33.33 ms, 87%

[ Marker Photo Enabled

@ 16.67 ms

@ Scan with rotary table - number of scans in series

. 10 (36.0°)

t R BoRSl g Nl =

O Normal ) — Simulation .

In this mode scanner takes set of photos with different exposure times and then the photos are
combined. This gives better quality than single scan but takes more time. Every additional
exposure level added to scan process increase the scanning time significantly.

For more details about scanning process parameters, see eviXscan 3D Suite User Guide.

/// 20
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5.4. Macro-command mode — scanning automation

This view is intended to execute scanning automation macro-command provided by eviXscan
3D Suite software. Every time when user clicks on [Command] URCap downloads a set of
available macro-commands. It is possible to choose one command from dropdown list and test
it by pressing [Test] button (B).

For more details about using macro-commands, see eviXscan 3D Suite User Guide.

Program | Installation Move o ew. Open. Save
Q _ Graphics Variables
1 v Robot Program .
2 = eviXscan: Single Scan eviXscan 3D scanner
Z - :::::zz:: ;S;?z;ns O Scanning @ Command Test
::mg:: 0 Command name:

[Merge scans -]

-

S XKBBTEZ

O Power off Simulation .

/// 21
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6. Technical support

In case of problems, please contact our technical support:

Phone: +48 33 499 59 32

e-mail: support@evatronix.com

evatronix
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