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Scope:
The purpose of this document is to help users to get through the RTDE setup
process with less practical problems.

When I first time have to set up a RTDE connection to a UR robot I ran into
more practical problems than expected. I started this document to collect and
save all information on how to setup a UR robot with data input from an
external computer.

During the process is also grow into a history of all the complications and
hints on how to solve some of the more practical problems in getting a RTDE
connection up and running. So, it is not just a straight forward blueprint for
setting up RTDE. In between there are some of my mishaps in this journey.

Universal Robots have some information on how to setup RTDE and more help
can be found on different internet fora. But a lot of the more practical problem
are not documented or, at least, I have not been able to find this information.

Tips on programming and using RTDE is not a part of this document.

Help with updates:
If you find this document useful, please help improving it by adding more
information. You can also help by clearing out misunderstandings and errors
that I have made.
When you make changes to the document, please update the version number
and date in the header. You are also welcome to add our name to the
document.

Background:
As part of a project, I wanted to send information from a Raspberry Pi to a UR
robot. It should be easy to send this one-way information by the Real Time
Date Transfer (RTDE).
Universal Robots have published a small Python module that should make it
possible to make a direct connection from a Raspberry Pi to the UR controller.
I couldn't get this program to compile and went for a solution where a
Windows PC should make the connection between the Raspberry Pi and the
UR controller. Data was then sent from the Raspberry Pi to this Connecting PC
by WiFi and UDP. The challenge was now to get the Connection PC to send
data to the UR controller by RTDE.

This description is based on a connecting between a PC running Windows 10
and a UR5 CB31 running PolyScope 3.15.
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Windows PC for connecting to UR-controller with RTDE:
The RTDE connection to the UR controller is made from a PC running Windows
10 Pro. This computer must be set up with Python to run the program that
make the RTDE connection to the UR controller.
IP-address and ports must also be set up to match the UR controller and the
LAN cable must be connected.

In this document I will only describe how to setup the PC, the robot and the
connection between them.

SimpleStudent have made a nice series of videos on how to set up and run
RTDE for the first time. This is a must see when you are ready run the RTDE
connection.

The first three videos give a good understanding of how to get RTDE going.
https://youtube.com/playlist?list=PLnJ9fSRNDN3B1wWEuxQY4thTWyGoT2NOyd
https://www.youtube.com/@simplestudent279

I will only describe how to install the programs and set up the computer.

Python program:
The RTDE program for the Windows computer is a small program that must
run from Python.
If you are not familiar with programming in Python the smartest is to install
and use the same programs as SimpleStudent is using for his nice video
tutorials on how to set up the communication.

First you must install an editor, PyCharm, for Python.

Go to the address below, download and install the program.
“PyCharm Community” is the free version of the program:
https://www.jetbrains.com/pycharm/download/other.html
https://download.jetbrains.com/python/pycharm-community-
2023.1.2.exe?_ga=2.210391829.167791767.1686485657-
512205707.1686485657

E PyCharm Community Edition Setup — *
Choose Install Location
E Choose the folder in which to install PyCharm Community Edition.

Setup will install PyCharm Community Edition in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

| \Program Files'JetBrains \PyCharm Community Edition 2023, 1.2 | Browse...

Space required: 1.6 GB
Space available: 20.8 GB

< Back Cancel
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E& PyCharm Community Edition Setup - )4
X Installation Options
@' Configure your PyCharm Community Edition installation
Create Desktop Shaortout |pdate PATH Variable (restart needed)
PyCharm Community Edition Add "bin" folder to the PATH
Update Context Menu
Add "Open Folder as Project”
Create Assodations
Py
< Back Cancel

PyCharm

Projects
Customize
Plugins

Learn

MNew Project Open

Welcome to PyCharm

Take a quick onboarding tour

Start Tour
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Installing Python:
When you install the PyCharm editor, it will also install Python on your
computer. But that version of Python will be installed under UserApps and it
may be difficult/impossible to update this program.
Windows will block it from running an automatically update!

You can solve this by installing Python in a folder outside UserApps.
Go to Python.org and download a free version of Python.
Link: https://www.python.org/downloads/windows/

Make sure to get a version that fit your computer and it should be version 3.9
or later.

Make a new folder for this program (e.g. C:/Python or C:\Program
Files/Python) and run the installation as Administrator.

& Python 3.11.1 (64-bit) Setup — 'Y

Install Python 3.11.1 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
Ch\Users\Forbech\AppDatat Local\Pragrams'Python\Python311

Includes IDLE, pip and decumentation
Creates shertcuts and file asscciations

— Customize installation
Choose lecation and features

Use admin privileges when installing py.exe
[ Add python.exe to PATH Cancel

pgthfqn

windows

& Python 3.11.1 (64-bit) Setup - X

Advanced Options

O Install Python 3.11 for all users

[¥] Associate files with Python (requires the 'py’ launcher)
Create shortcuts for installed applications

i1 Add Python to environment variables

[ Precompile standard library

[ Download debugging symbols

[ Download debug binaries (requires VS 2017 or later)

Customize install location

| Ch\Program Files\Python | | Browse |

pgthfqn

Back S install Cancel

windows
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% Python 3.11.1 (64-hit] Setup

Setup was successful «
T
Mew to Python? Start with the online tutorial and

documentation. At your terminal, type "py" to launch Python,
or search for Python in your 5tart menu.

See what's new in this release, or find more info about using
Python on Windows.

python
for
windows Close

Once installed open the command prompt with "Window”+R and CMD,
go to the folder and run the pyton.exe

At the top of the window, you will see the version number for your Python.

F® C:\Program Files\Python\python.exe

From the command prompt you can also just type: python —-version
BN Command Prompt

rosoft Windows [Version 16.8.19845.2965]
) Microsoft Corporation. All rights reserved.

3.11.1

rsh\Forbech:

Python for PyCharm:

When you are about to run a python program from the PyCharm editor it will
ask you which Python to use.

Make sure to use the one you installed outside UserApps.
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Installing the RTDE program for Python:
Python uses a lot of libraries for running programs. These libraries must be
installed for the Python to use them.

Most important for this project is the RTDE library from Universal Robots.
This program can be downloaded for free from GitHub but the simplest is just
to let Python find and install it by running the PIP program.

But first you must be sure to have the right version of the PIP program.

PIP:
You will need at least version 19.3 of PIP (RTDE will not install with older
versions of PIP).
Check your PIP version from the command prompt: pip —-version

B Command Prompt - O x

oft Windows [V
Microsoft Corpor

\Forbech>pip - n
.1 from C:\Pro s \pip (python 3.11)

ech»

If you need to install a newer version of the PIP program, use the command:
python -m pip install --upgrade pip

For Python to install RTDE it will need two programs called Cmake and Boost.
It can be a nightmare to get these programs installed but here we go:

Cmake:
Download and install Cmake from: https://cmake.org/download/

1 CMake Setup - *

Welcome to the CMake Setup Wizard

The Setup Wizard will install CMake on your computer. Click
MNext to continue or Cancel to exit the Setup Wizard.
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@ | A Download | CMake x| + v = O x
&« (S O B nhttps://cmake.org/download/ B r 5 =
Platform Files ~
Unix/Linux Source (has \n line feeds) cmake-3.26.4.tar.gz
Windows Source (has \r\n line feeds) cmake-3.26.4.zip

Binary distributions:

Platform Files
Windows x64 Installer: cmake-3.26.4-windows-x86_64.msi
Windows x64 ZIP cmake-3.26.4-windows-x86_64.zip
Windows i386 Installer: cmake-3.26.4-windows-i386.msi
W
#7 CMake Setup — %

Installing CMake

Please wait while the Setup Wizard installs CMake.

Status: Creating shortcuts

Boost:
You will also need a program called Boost.
It is a free C++ source library.
Go to: https://www.boost.org

Warning:

This first attempt to install Boost will fail!
Look below for a fix
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2 &% Boost C++ Libraries = + ~ — O e

&« C o O 8 https:

*...one of the most highly regarded and expertly designed C++ library projects in the world.”
O o os — Herb Sutter and Andr exandrescu, C++ Coding Standards

C + + LIBRARIES

v.boost.org w |

‘WEeLcoME To BoosT.orG!

Boost provides free peer-reviewed portable C++ source libraries.
GEL
B0oO

We emphasize libraries that work well with the C++ Standard Library. Boost libraries
are intended to be widely useful, and usable across a broad spectrum of applications.
The Boost license encourages the use of Boost libraries for all users with minimal

restrictions.

We aim to establish "existing practice” and provide reference implementations so that
Boost libraries are suitable for eventual standardization. Beginning with the ten Boost

Libraries included in the Library Technical Report (TR1) and continuing with every EnHaNCED BY Ga n
release of the IS0 standard for C++ since 2011, the C++ Standards Committee has
continued to rely on Boost as a valuable source for additions to the Standard C++ Donate
Library.
o ) I =

BOOST AS AN ORGANIZATION | Wezcon= |
The Boost organization and wider Boost community supports research and education Getting Started
into the best possible uses of C++ and libraries developed for it, particularly, but not Download
exclusively those contained in the Boost Library. Libraries

N . S Mailing Lists
The organization and community support mailing lists and chat rooms to educate about Reporting and Fixing Bugs
best practices and cutting edge techniques for the user of Boost Libraries and C++ in Wiki
general INTRODUCTION
Since 2006 an intimate week long annual conference related to Boost called C++ Now Codpunary

has been held in Aspen, Colorado each May. The conference is an educational
opportunity focused on cutting-edge C++. Boost has been a participant in the annual
Google Summer of Code since 2007, in which students develop their skills by working Docuvmezamion
on Boost Library development.

DEVELOPMENT

Go to "Download” and download the 200 Mb zip file and unzip on your hard
disk (704 Mb unzipped).

@ Index of main/release/1.82.0/source X + g - O >

@
[«
]
1l

<« C @ O E] https://boostorg jfrog.io/artifactory/main/release/1.82.0/

Index of main/release/1.82.0/source

Name Last modified Size

W

boost 18-Apr-2023 14:25 98.91 MB
boost 14-Apr-2@823 @2:52 196 bytes
boost 18-Apr-2823 14:23 115.78 MB
boost 14-Apr-2023 @2:52 281 bytes
boost 18-Apr-2823 14:23 135.98 MB
boost 14-Apr-2@823 @2:52 280 bytes
boost 18-Apr-2823 14:24 198.54 MB
boost 14-Apr-2@823 @2:52 197 bytes
boost 1 82 8 rcl.7z @5-Apr-2823 2@:36 08.98 MB
boost 1 82 @ rcl.7z.json B6-Apr-20823 14:82 2080 bytes
boost 1 82 @ rcl.tar.bz2 @5-Apr-2823 28:43 115.69 MB
boost 1 82 @ rcl.tar.bz2.json  @6-Apr-20823 14:82 285 bytes
boost 1 82 @ rcl.tar.gz @5-Apr-2823 28:42 135.98 MB
boost 1 82 8 rcl.tar.gz.json B86-Apr-2823 14:82 284 bytes
boost 1 82 @ rcl.zip @5-Apr-2823 2@:36 198.54 MB
boost 1 82 @ rcl.zip.json B6-Apr-2823 14:82 2081 bytes
boost 1 82 @ rc2.7z 18-Apr-20823 14:25 08.91 MB
boost 1 82 @ rc2.7z.json 18-Apr-20823 14:31 280 bytes
boost 1 82 @ rc2.tar.bz2 18-Apr-2823 14:23 115.78 MB
boost 1 82 @ rc2.tar.bz2.json  18-Apr-2823 14:31 285 bytes
boost 1 82 @ rc2.tar.gz 18-Apr-2823 14:23 135.98 MB
boost 1 82 @ rc2.tar.gz.json 18-Apr-20823 14:31 284 bytes
boost 1 82 @ rc2.zip 10-Apr-2023 14:24 198.54 MB
boost 1 82 @ rc2.zip.json 18-Apr-20823 14:31 281 bytes
Artifactory Online Server
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| Iﬂ + | boost_1 820 — O b4
Home Share Wiew 0
- v A » ThisPC » Documents » boost_1_82_0 v O O Search boost_1_82_0
)
~ Name Date modified Type Size

3+ Quick access

B Desktop boost 13-06-2023 13:36  File folder
doc 13-06-2023 1401  File folder
J_' Downloads libs 13-06-202313:56  File folder
&l Documents more 13-D6-2023 1401 File folder
&= Pictures status 13-06-2023 14:01  File folder
HajeTaastrup tools 13-06-2023 14:01 File folder
) | boost 13-06-2023 13:31  Cascading Style Sheet Document 1KB
B This PC €] boost 13.06-202312:31  PNG File 7KB
- 3D Objects [ boost-buildjam  13-06-20231%:31  JAMFile 1KB
I Desktop [7] boostcpp.jam 13-06-2023 12:31  JAMFile 20KEB
@ Documents bootstrap 13-06-2023 1331 Windows Batch File IKB
boost_1 82 0 |J bootstrap.sh 13-06-202313:31  SHFile 11 KB
PyCharminstal n index 13-06-2023 13:31 Firefox HTML Document TEB
* Downloads m index 13-06-2023 13:31 Firefox HTML Document 6 KB
[ nsTALL 13-06-2023 12:31  File 1KB
d Music [ Jamroat 13-06-202313:31  File 12 KB
&= Pictures [E] ucense 10 13-06-2023 13:31  Text Document 2KB
B videos [ README.md 13-06-2023 1231 MD File 1KB
‘o Local Disk () o) rst 13-06-202313:31  Cascading Style Sheet Document IKB

19 items . - =

You only need to install the BoostBuild.
Follow this description from the “Boost Getting Started on Windows”
documentation.

@ Boost Getting Started on Windows X + b — O >

< O @ (Y filey//C:/Users/Farbech/Documer B ©F i]

5.2 Or, Build Binaries From Source

If you're using an earlier version of Visual C++, or a compiler from another vendaor, you'll need
to use Boost Build to create your own binaries.

5.2.1 Install Boost.Build

Boost Build is a text-based system for developing, testing, and installing software. First,
you'll need to build and install it. To do this:

1. Go to the directory tools\buildh,.

2. Run bootstrap.bat

3. Run b2 install --prefix=PREF/X where PREFIX is the directory where you want
Boost.Build to be installed

4. Add PREFIX\bin to your PATH environment variable.

Open the folder and run the bootstrap.bat
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BN C\Windows'\system32\cmd.exe — O *

Volume in drive C has no label.
Volume Serial Number is

Directo of C:\ \Document

4:44
144

LL
Jamroot
libs
LICENSE_1 @&.txt
more
README . md

OO0 00 0000000000000 0%

ents\boo 8»bootstrap.bat

w0t recog
able program or

File Not Found
Failed to build Boost.Build engine.

sers\Forbec ocuments

There is a bug in the program and it will not install!!!!
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How to fix the Boost problem:
I'm not sure what the problem is with the Boost 1.82.0 but I have earlier used
the Boost 1.81.0. This program also has a bug (!) but I have found a way to
bypass this problem.

You will find the install files for Boost 1.18.0 here:
https://www.boost.org/users/history/version_1_81_0.html

Unzip the files to your hard disk, e.g., C:\boost_1_81_0

Bootstrap.bat will go to C:\boost_1_81_0\tools\build\src\engine and look for
b2.exe and then delete this file. But there is no b2.exe here and the program
stop with an error.

This bug can be fixed by creating a b2.exe file and put it in the
C:\boost_1_82_0\tools\build\src\engine directory.

This fake b2.exe file will be found and deleted by the bat program and then it
will build the real b2.exe program.

Stupid error but this fix solves the problem.
Now we can run the b2 program to install Boost.

Boost path update in Windows:
Now we must add the path for the new boost directory to the windows
environmental variables. Follow this description:

To add a path to the PATH environment variable

1. On the Start menu, right-click Computer.
2. On the context menu, click Properties.
3. In the System dialog box, click Advanced system settings.

4. On the Advanced tab of the System Properties dialog box, click Environment

Variables.

5. In the System Variables box of the Environment Variables dialog box, scroll to
Path and select it.

6. Click the lower of the two Edit buttons in the dialog box.

7. In the Edit System Variable dialog box, scroll to the end of the string in the

Variable value box and add a semicolon ().
8. Add the new path after the semicolon.

9. Click OK in three successive dialog boxes, and then close the System dialog box.
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= o X
About
Your PC is monitored and protected. Thizipage hasia feWinew settings
Some settings from Control Panel
See details in Windows Security have moved here, and you can copy

your PC info so it's easier to share.

Device specifications

e Related settings
Device name DESKTOP-9E22IV1

Processor Intel(R) Core(TM) i5-4570T CPU @ 2.90GHz 2.90 GHz Bithockersettmgs
Installed RAM 8,00 GB (7,89 GB usable) Device Manager
Device ID EEF46387-FABA-45C6-B32A-152249485038

Product ID 00325-80000-00000-AA0EM Remote desktop
System type 64-bit operating system, x64-based processor

System protection
Pen and touch  No pen or touch input is available for this display

Advanced system settings

Rename this PC (advanced)

Help from the web

Windows specifications ?
Finding out how many cores my

processor has

Edition Windows 10 Home

VG P Checking multiple Languages support
Installed on 24-03-2023

OS build 19045.2965 @ Gethelp

Experience Windows Feature Experience Pack 1000.19041.1000.0

& Give feedback

Change product key or upgrade your edition of Windows
Read the Microsoft Services Agreement that applies to our services

Read the Microsoft Software License Terms

System Properties X

Computer Name  Hardware Advanced  System Protection  Remote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects, processor scheduling, memony usage, and virtual memony

|User Profiles
Desktop settings related to your sign4n

Startup and Recovery
System startup, system failure, and debugging information

| Environment Variables... |

OK || Cancel || my
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Environment Variables

User variables for Forbech

Variable

OneDrive

Path

PyCharm Community Edition
TEMP

T™MP

Value

Ch\Users\Forbech\OneDrive

Ch\Program Files\Python\5cripts'; C:\Program Files\Python'; C:\User...
CM\Program Files\JetBrains\PyCharm Community Edition 2023.1.2\b...
ChUsers\Forbech\AppData\Local\Ternp
Ch\Users\Forbech\AppData\Local\Temp

PROCESSOR_ARCHITECTURE
PROCESSOR_IDENTIFIER

Mew... Edit... Delete
Systemn variables
Variable Value &
Qs Windows_NT
Path CAWindows\system32, C:\Windows; C\Windows\System32\Wbem;...
PATHEXT .COM: EXE:.BAT: CMD:.VES: . VBE: J:.JSE: WSF: WSH:.MSC

AMDB4
Intel&d Family & Model 80 Stepping 3, Genuinelntel

C\boost_1_82_0\boost\bin

C\Program Files\CMakeibin

PROCESSOR_LEVEL ]

PROCESSOR REVISION 3c03 h
oK Cancel

Edit environment variable

ZeSysternRootthsystem32 Mew

eSysternRoots

YeSystemBPoot?e\ Systern 32 Whemn Edit

2SYSTEMROOTEE System3 2\ Wind owsPowerShellw .04

BSYSTEMROOTH Systemn 324 OpenS5HY Browse...

Delete

Move Up

Move Down

Edit text...
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Installing RTDE:
Now you are finally ready to install RTDE.

The latest RTDE can be found here: https://pypi.org/project/ur-rtde/
From the command prompt use the command: pip install ur-rtde

If everything goes as planned you will get a confirmation the RTDE program is
installed and can be used from your Python program.

When I first installed RTDE on an old laptop I got this conformation:

EX Forbech 4TECH Aps — a 5

--proxy <proxy> Specify a proxy in the form scheme://[user:passwd@]proxy.server:port.

--retries <retries> Maximum number of retries each connection should attempt (default 5 times).

--timeout <sec> Set the socket timeout (default 15 seconds)

--exists-action <action> Default action when a path already exists: (s)witch, (i)gnore, (w)ipe, (b)ackup,
(a)bort.

--trusted-host <hostname> Mark this host or host:port pair as trusted, even though it does not have valid or any
HTTPS.

--cert <path> Path to PEM-encoded CA certificate bundle. If provided, overrides the default. See °SSL
Certificate Verification®' in pip documentation for more information.

--client-cert <path> Path to SSL client certificate, a single file containing the private key and the
certificate in PEM format.

--cache-dir <dir> Store the cache data in <dir>.

--no-cache-dir Disable the cache.

--disable-pip-version-check
Don't periodically check PyPI to determine whether a new version of pip is available for
download. Implied with --no-index.

--no-color Suppress colored output.

--no-python-version-warning
Silence deprecation warnings for upcoming unsupported Pythons.

--use-feature <feature> Enable new functionality, that may be backward incompatible.

--use-deprecated <feature> Enable deprecated functiopality, that will be removed in the future.

C:\users\forbe>pip install --user ur_rtde
Collecting ur_rtde
Downloading ur_rtde-1.5.5-cp310-cp310-win_amd64.whl (2.4 MB)

Installing collected packages: ur_rtde
Successfully installed ur_rtde-1.5.5

C:\users\forbe>

This old laptop was unstable and I decided to setup a new Connection PC for
my project. I went through all these steps but when I finally tried to install
RTDE, it failed!

After spending a lot of time trying to solve the problem I gave up and made a
desperate attempt to get the new PC running with setup from the old laptop.

I made a copy of the laptop hard disk to the PC hard disk. This is normally not
possible but to my big surprise the PC booted into Windows. After a lot of
updates and restarts I had the Windows installation from the laptop running
on the PC.

And RTDE was even running on the new hardware!!!

Later I realized that RTDE will only run on Windows Pro, not the Home edition!
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Windows network settings:
We are now ready to check the settings for the network adapter on the
Connection PC. We have to find the IP address for the adapter where the net
cable is attached.

“JTECH

Open Windows Settings and click on the Network & Internet.

« Settings

#

Forbech
Local Account
Sign In
Windows Update Web browsing
@ Last checked: 8 hours @ Restore
age recommended
| |:'-ind a setting £
System |E'-E Devices
Display, sound, notifications, Bluetooth, printers, mouse

power

Phone @

Link your Android, iPhone 'Wi-Fi, airplane mode, VEM

Personalization B Apps

Network & Internet /

= [m] X

Go to "Ethernet” and open “Change adapter options”

4TECH Robotics ApS -

Bllowsgade 36 -

Ethernet

Ethernet
Not connected

Related settings

Change adapter options
Change advanced sharing options
Network and Sharing Centre

Windows Firewall

@ Gethelp
& Give feedback

DK-8000 Aarhus C -

Denmark -

TIf. +45 40382117 - www.4TECH.dk
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Here you will see all the network connections on the computer. WiFi,
Bluetooth and different network adapters. The adapter for your LAN cable will
be named “Ethernet” and maybe a number. You can check if it the right
adapter by plugging or unplugging the LAN cable.

Click on the Ethernet to see status of the adapter and continuer by clicking on
“Details”.

You will now get a lot of information on this adapter. Look for the “IPv4
Address” for the adapter.

It is this IP address you will need to set up the connection on the UR
controller.

11.1
™ E' <« All Control Panel ltems > Network Connections v () Search Network Connections Q0
Organize v Disable this network device Diagnose this connection Rename this connection  » e v [ o
— Bluetooth-netveerksforbindelse 3 e Ethernet 2 | ' VMware Network Adapter VMnet1
L\,. Not connected L\!' Netvaerket er ikke identificeret t\‘, Enabled
X B Bluetooth Device (Personal Area ... G~ Intel{R) Ethernet Connect:aK 7 VMware Virtual Ethemet Adapter ..
- - i
L. VMware Network Adapter VMnet8 L. Ell 'Fn 4 B 1
— Enabled — SelfieNet-3G
@ VMware Virtual Ethernet Adapter ... Jﬂﬂ TP-Link Wireless Nano USB Adapter
Network Connection Details X
General
Network Connection Detais:
Connection Property Value
IPv4 Connectivity: No network access Connectionspecific DN...
IPv6 Connectivity: No network access Description Intel(R) Ethemet Connection 1217-LM
Media State: Enabled Physical Address S0-1B-0E-2A-1F-4F
Duration: 00.11,55 DHCP Enabled No -
Speed: 100.0 Mops IPv4 Address 192.168.56.5
|Pv4 Subnet Mask 255.255.255.0
Detais... ‘ IPv4 Default Gateway
2 IPv4 DNS Server
IPv4 WINS Server
Activity NetBIOS over Tepip En...  Yes
= Linkdocal IPv6 Address  fe80::186¢:66db:Hc5:4e77%4
S L - (E— IPvE Defauk Gateway
B |Pv6 DNS Servers fec0:0:04f-:1%1
" P fec0:0:04::2%1
] Bytes: 2.004 | 1.550 fecD:0:05H-3%1 -
=
GProperﬁes Ohsable Diagnose
Close
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If you are more hardcore you can also just open the Windows commando line
and use “ipconfig” to get the information.

BN crd.exeipconfig

Wireless LAN adapter LAN-forbindelse* 14:

Media State . . . . . . . . . . . : Media disconnected
Connection-specific DNS Suffix :

Wireless LAN adapter LAN-forbindelse* 15:

Media State . . . . . . . . . . . ! Media disconnected
Connection-specific DNS Suffix :

Ethernet adapter VMware Network Adapter VMnetil:

Connection-specific DNS Suffix
Link-local IPve Address

IPv4 Address.

Subnet Mask

Default Gateway

Ethernet adapter VMware Network Adapter VMnet8:

Connection-specific DNS Suffix
Link-local IPv6 Address

IPv4 Address.

Subnet Mask

Default Gateway

Ethernet adapter Ethernet 2:

Connection-specific DNS Suffix
al IPve Address

IPv4 Address.

Subnet Mask

Default Gateway

eless LAN adapter Wi-Fi 4:

Connection-specific DNS Suffix
Link-local IPve Address

IPv4 Address.

Subnet Mask

Default Gateway

Ethernet adapter Bluetooth-netvarksforbindelse 3:

Media State . . . . . . . . . . . ! Media disconnected
Connection-specific DNS Suffix :
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Allowing a program through Windows firewall:
Windows firewall may give some problems when the RTDE program try to
send data to the UR controller.
You can allow python through the firewall with these steps:

Satings

= WP Allowed spps - B X
B Domain network
3 . o Windows De... » Allowsd apps 3 r
@ Home Windows Security R T Werd Kl apy
Windows Security is your home to view Allow apps to communicate through Windows Defender Firewal
and health of your device. LT o add, change, or remove allowed apps and ports, click Change sett
Update & Security Open Windows Security the r allowiing an app to communicate’ G Change settings
Allowsed spps and festures:
& Wil 1 Protection areas 99 Private network (active) Privats | Public
) " Firewall ff. = =
Ll By el ( Vius & threat potection o 5
! Tum on 2 =
¥ Windows Security 2 @ Al =
£ Account protection . es HTTP
T Backup T e :
() Firewall & network pratection public netw P B
2 Troubleshoot B 3 Public network (active) . - 2
Firew . B =
D Py App & browser control W m v
actions neede Tumon Details.
@ Activation Device security
L= S =
A Find my device X
@ Device performance & health jcenss]
— _
v

For a start it is probably easier just to turn off the Firewall. When you got
RTDE running you can try to turn the Firewall back on again.
There are two ways to turn off Firewall:

_ Hindews Securisy - - *

Settings =
G Home Ethernet " Firewall & network protection
Find a setting yel ‘ EI erikk Who and what can access your networks.
No Internet
Network & Internet
i 1 Microsoft Defender Firewall is using settings that may make you
device unsafe.
& Status .
Related settings Restore settings
& WiFi 2 Change adapter option|
Change advanced shari
£ Ethernet “/ “
Network and Sharing ¢ Bk Domain network
= v
7 BEHD Firewall is off

Windows Firewall

@ o ~ 3 e

3= Airplane mode %@ Gethelp

) Mobile hotspot ) ‘

‘ ’ 88 Private network (active)
@ Proxy Firewall is off

Turn on

Settings

[l

@ botse Windows Security ) Firewall & network protection

Windows Security is your home to vieW  Who and what can access your networks.
and health of your device.

nd

Update & Security

Open Windows Security
o Microsoft Defender Firewall is using settings that may make your|
o wi U device unsafe.
o iVindows Update 1 Protection areas
Restore settings

%
il Delivery Optitizon Vi &threat protection
® Windows Security

£ Account protection 2
_ No act o B Domain network

Backup

() Firewall & network protection oW 15 O

£ Troubleshoot Act j
Tum on
& Recovery App 8.‘ browser control
© Activation g Device secuity
No a eede %8 Private network (active)

A Find my device Firewall is Off. <

@ Device performance & health

R t { alth of q

B For developers Turn on
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Setting up the UR controller:
To prepare for a RTDE connection both the UR controller and the computer to

connect to it need to

be setup.

TECH

Here follow first a description on how to set up the UR controller and then how
to setup the computer to make the connection.

Go to the opening screen for the UR controller start by checking the status of
your robot. Next you must do some settings from this start screen and later
you must start programming the robot to some more settings to the

installation.

PolyScope Robot User Interface e

UNIVERSAL
ROBOTS 3— ...

2
1 \ﬂ Setup Robot

‘ Shutdown Robot

Please select

‘ Run Program ‘

The “About” button will give you information on the IP address for the robot.

PolyScope Robot User Interface 7

Version | Legal

IR About -+ x
lect
e

Hostname:

|P address:

Universal Robeots Software: URSoftware 3.15.4.106291 (Aug 16 2021)
Safety Precessor A: URSafetyA (471)

Safety Processor B: URSafetyB (211)

ursim /

162.168.114.128 (Not connected to network!)

S/N:

Copyright @ 2009-2021 - Universal Robots A/S

2018359998

UNIVERSAL ROBOTS

www , universal-robots.com

Covered by U.S. Patent No. 8,779,715

Close

=

am

[=]
U
[=]
=

o

ot

rd
=]
-8
=]
=3
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From the “Setup Robot” button you must set the network and check the
URcaps.

Setup Robot @

Initialize Robot ‘

Calibrate Screen ‘ 2
URCaps /

‘ Language

Network

Set Password

URSoftware 3.15.4.106291 (Aug 16 2021)

Time

Update

‘ Back ‘

Network:
To use RTDE the UR controller must be setup with a fixed IP address.

Setup Robot ©

Initialize Robot

‘ Network

Select your network method

@ DHcp

0 Static Address /

Calibrate Screen

O Disabled network

‘ URCaps ‘
3¢ Not connected to network!

‘ M ‘ Network detailed settings:

IP address: 192.158.114.128

Language

Subnet mask: 255.255.255.0

Default gateway: 152.168.114.2
‘ Set Password ‘

Preferred DNS server: 152.168.114.2
‘ Time ‘ Alternative DNS server: 0.0.00
‘ Update ‘ Apply
‘ Back ‘

The IP address on the UR controller and the Windows PC must belong to the
same IP subnet. That is the numbers in the first tree groups must be the
same but the last group must be close, but not the same.

Example: If your PCis 192.168.1.1 the UR controller could be 192.168.1.2
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If you cannot change the IP address on the Windows computer you must
change the IP address on the UR controller.

Subnet mask must be set to 255.255.255.0
Default gateway and DNS information will probably be applied automatically
by the controller.

Go back and click the “"About” button again to check the new IP address.

UR Cap: External Control:
The UR controller will need a UR cap for external communication.
From the startup screen you can choose "Setup Robot” and “URCaps” to check
if this UR Cap is installed.

Setup Robot @
Initialize Robot URcapS
Active URCaps
Calibrate Screen @ External Control \
URCaps
Network
URCap Information
Language
Set Password
Time
Update
.

If "External Control” is not on the list of active Caps it must be installed.
If the CAP is missing PolyScope will also later show an error massage.

This CAP is free and can be downloaded here:
https://github.com/UniversalRobots/Universal_Robots_ExternalControl_URCap
/releases

I'm not sure if this UR cap is necessary for robots in the e-Series.

More information here:
https://github.com/UniversalRobots/Universal_Robots_ROS_Driver/blob/mast
er/ur_robot_driver/doc/install_urcap_e_series.md
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Q File 13:05:15 CCcCcC O
Program | Installation | Move | /O | Log |

N | L ] L]

Mounting Missing URCap
I/0 Setup This installation contains a URCap which is missing in the setup of the robot.
(é, Safety Installation node type: External Control

) URCap name: External Contraol
Variables

URCap Developer: FZl Research Center for Information Technology
MODBUS
To resolve the issue, choose one of the following actions:

Features

Smooth Transition # install: You can use this functionality, but need to install the URCap from
the Setup screen.

Conveyor Tracking
# Remove: The warning disappears and the installation no longer keeps
EtherNet/IP the information of this URCap including contributed entities (e.g. TCPs).

PROFINET # /gnore: You keep the URCap information, but are unable to run
programs that rely on this URCap.

External Control

RG2 Configuration

Default Program

Load/Save —_
(] i D

Remove from Installation

Installation:
From the start screen press “Program Robot”

You don’t need to start a new program or open a program. You only have to
go to “Installation”. Here you have to do some settings.

Q File 22:20:05 CCCC O
[ Program | Installation | Move | /0 | Log |

New Program

Load From File

Load Program

Use Template

Pick and Place

Empty Program
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Disable Profinet:

Under the “Installation” in Polyscope you must disable "PROFINET"”
The Profi network will block the RTDE communication.

Q File 15:28:39 CCCC O
Program | Installation rMove /0 | Log

TCP Configuration
@ PROFINET 10 Device: Disabled

Mounting
I/0 Setup
(Ig Safety
Variables

MODBUS

Features ‘ Enable ‘ ‘ Disable ‘

. 10 Device name:
Smooth Transition

Conveyor Tracking Program action upon loss of PROFINET input connection:
Robot 10 module Registers module 1 Registers module 2

EtherNet/IP

ROFINET

External Control

The LED indicates the status of the connection to a PROFINET 10 Controller:
Default Program
# Gray indicates that PROFINET functicnality is disabled

# Yellow indicates that no controller is connected to the robot

Load/Save # Green indicates that the robot is connected to a controller

Disable Ethernet:
Under "Installation” and “"EtherNet/IP” you must also disable the ethernet/IP

adapter. This may seem odd when you try to setup an external connection
with a LAN cable to this adapter.

& File 00:03:03 CCCC O
Program | Installation rMove 110 | Log

TCP Configuration

& EtherNet/IP Adapter: Disabled

I/0 Setup 1

Q Safety 3

Variables /
MODBUS

Mounting

Features 2 ‘ Enable ‘ ‘ Disable ‘
Smooth Tragkition X X

Program action upeon loss of Etheriet/IP Scanner connection:
Conveyo acking | | |

r
therNet/IP

PROFINET
The LED indicates the status of the connection to an EtherMet/IP Scanner:
External Control @ Gray indicates that this functionality is disabled
& Yellow indicates that no scanner is connected to the robot
Default Program @ Green indicates that the robot is connected te an EtherNet/IP scanner
Load/Save

It’s a little different for eSeries but this link shows how:
https://github.com/UniversalRobots/Universal_Robots_ROS_Driver/issues/204
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External Control:
To use RTDE the External Control must be setup under “Installation”.

The “Host IP” is the IP address for the remote host.
That is the IP address for the net card on the Windows PC.
The “Custom port” must be 30004 for RTDE

Q File 01:54:05 CCCC o
Program | Installation | Move | /O | Log |

TCP Configurati

External Control

Mounting
1/O Setup 3
@ Safety 1
Variables
Host IP: Custom port:

MODBUS [192.168.56 1 | [3o004 |
Features 4
Smooth Transition
Conveyor Tracking Host name

2 [192.168.56.1 |

EtherNet/IP
PROFINET/ 5

xternal Control

Default Program

Load/Save

Ping the connection:
To check the cable connection before you start the RTDE program you can
ping the UR controller from the Windows PC.
Open the commando prompt and ping the IP address for the UR controller.
If the network connection is running you will get something like this:

ol exe ping B -

¢ ot data:;
L

from
r from 1¢
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IP reset:
After a restart of the UR controller there is a good chance that the IP
addressers have been reset to old values. This is an issue with Linux.
But now you know how to set them again.

LAN cable:
RTDE is based on direct LAN cable connection between a computer and the UR
controller.

Normally you connect two computers in a network via a router, but it is also
possible to connect two computers directly. To do this direct connection you
have to use a cross over cable. In this cable the data lines are “crossed over”
to feed the output from the first computer into the input on the second
computer.

In a network with a router the LAN cables are straight through patch cables.
The router will be handling the connection of the send and receive lines.

For the RTDE connection to the UR controller, you must use a patch cable.

This is the same cable as you would use to connect a computer to a router.
The UR controller must have a build in router or must have been set up to

handle the switch over of the incoming and outgoing data.

Data registers:
When you send data to the UR controller these data must be sent to registers
where the PolyScope program can get access to them.
The different data registers will accept one type of data. The register you plan
to use must fit with the data you want to send.
Check out here:
https://www.universal-robots.com/articles/ur/interface-communication/real-
time-data-exchange-rtde-guide/

The naming of some of the data registers are a little odd.

In the data transfer program on the Windows computer the ini file set the
registers to receive the data.

The input registers for data with double precision are named “double”, e.g.
“Input_doubble_1".

When you want to use the date in PolyScope you must assign the data from
the register to a variable. But these registers are nhow named “single”

The date you just send via RTDE to “Input_doubble_1” must now be loaded
from “Input_single_1"

This is a bug in the PolyScope program. The incoming data must be 32 bit
(double precision) but in the UR controller tread these date as 16 bit data
(single precision). On bit level the 32 bit data is truncated to 16 bit and saved
as single precision data.

More info at the UR forum:
https://forum.universal-robots.com/t/rtde-precision-lost-from-double-to-float-
precision/7623/13
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Ready to go:
You should now be ready to go.

I will strongly recommend you to take a look at the videos from
SimpleStudent. They will guide you through the setup of RTDE.

The first three videos give a good understanding of how to get RTDE going.
https://youtube.com/playlist?list=PLnJ9fSRNDN3B1wWEuxQY4thTWyGoT2NOyd
https://www.youtube.com/@simplestudent279

More links:
https://pypi.org/project/ur-rtde/
https://github.com/UniversalRobots/RTDE_Python_Client_Library

https://www.universal-robots.com/articles/ur/interface-communication/real-
time-data-exchange-rtde-guide/
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