
Condition Monitoring Demo with Windows 
Embedded 8 Standard
Preemptively reduce unscheduled production downtimes with Windows  
Embedded 8 Standard (WE8 Standard) and TwinCAT 3
An intelligent early warning system predicts the probability of an unexpected machine failure, 
resulting in reduced downtimes of the machine. In the industrial automation industry, this is known 
as a part of “Condition Monitoring”.
This WE8 Standard technology demo from Beckhoff Automation GmbH measures different physical 
values of a drive and a bearing: Motor speed, vibration, temperature, current and voltage of the drive.
Queries are correlating this data for pattern detection (conditions for monitoring) on the fly, alerts 
are forwarded to the operator – on the PLC level or optionally in the cloud.
The application requires a powerful industrial PC, a scalable, high-performance operating system 
platform (Windows Embedded 8 Standard) with real-time capabilities (TwinCAT 3), and a fast field-
bus system (EtherCAT) to collect/deploy sensor/actor data in μs range.
Functionality of the demo:
The vibrations produced by the motor can be increased or reduced by pushing or pulling the 
mot or, thereby disturbing its axial alignment. This results in a different angle of the bearing to the 
rotating axis, which increases the vibration. The measured vibration values and voltage / current are 
displayed as raw data. The current machine condition is displayed as “traffic light” with the colors 
green (fine), yellow (maintenance required) and red (machine failure likely soon).

Visual Studio
In Microsoft Visual Studio, you’ll find the agile processes, sophisticated management tools, and 
robust testing infrastructure that are essential for creating fast results and delighted customers in 
industrial automation projects.

Windows Embedded 8 Standard
Delivers the latest power, familiarity, and reliability of the Windows 8 operating system in a  
componentized form for developers to create sophisticated industrial automation devices.

TwinCAT 3
Turns almost any compatible PC into a real-time controller with a multi-PLC system, NC axis control, 
programming environment and operating station. TwinCAT extends WE8 Standard with real time 
capabilities, using all cores of the PC CPU .
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Technical Background
The automation part is build with Beckhoff Embedded Hardware: Multitouch screen, Embedded PC, 
digital output module to drive the DC motor, voltage and current measurement modules and a  
vibration measurement module. EtherCAT provides a superfast fieldbus connection between the  
automation components.
On the software side, the application is build with TwinCAT 3 running on Windows Embedded 8 
Standard. TwinCAT 3 provides Windows Embedded 8 Standard with the real-time capabilities  
required by industrial automation applications.
TwinCAT 3 provides a condition monitoring library, which easily enables the calculation of an enve-
lope for the vibration signal. Additionally, for a finer analysis of the vibrations, the power spectrum is 
also computed using 1024 channel FFT (Fast Fourier Transition) – a function provided by TwinCAT, too.
The output of the digital output module is varied over a period via PWM (Pulse Width Modulation),  
making the motor spin on a predefined rotation speed.
For monitoring purpose, 3 limits for the power spectrum can be set, displayed as green, yellow 
and red dots.
The operational data (like voltage, current and effective value of vibration) can be recorded 
using the TwinCAT 3 Database Server (based on Microsoft SQL Server). Each database record 
consists of measurement values including related time stamps.
With TwinCAT 3 from Beckhoff, all parts of this demo – real time kernel, connectivity, condition  
monitoring and the UI – are running on just one CPU (using all of its cores) and Windows 
Embedded 8 Standard operating system.

Related product information:

www.windowsembedded.com  
www.microsoft.com/visualstudio

www.beckhoff.com/TwinCAT3 
www.beckhoff.com/EtherCAT

Beckhoff Automation GmbH 
Eiserstraße 5 · 33415 Verl/Germany 
Phone: + 49 (0) 52 46 / 9 63 - 0  
Fax: + 49 (0) 52 46 / 9 63 - 1 98 
e-mail: info@beckhoff.com 
web: www.beckhoff.com

Contact:

About Beckhoff
Beckhoff implements open automation systems based on PC Control technology. The product 
range covers Industrial Motherboards, Industrial PCs, I/O and Fieldbus Components, Drive  
Technology and automation software. Products that can be used as separate components or  
integrated into a complete and seamless control system are available for all industries. The 
Beckhoff “New Automation Technology” philosophy represents universal and open control and 
automation solutions that are used worldwide in a wide variety of different applications, ranging 
from CNC-controlled machine tools to intelligent building automation.
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