
www.bressner.de/en
Published on 10.11.2022
by BRESSNER Technology GmbH

White Paper

The future of image processing in 
industrial organizations

Machine Vision Hardware

https://www.bressner.de/?utm_source=WP&utm_medium=Autonomes-Fahren&utm_campaign=Home
https://www.bressner.de/en/?utm_source=WP&utm_medium=Machine+Vision&utm_campaign=home
https://www.bressner.de/en/?utm_source=WP&utm_medium=Machine+Vision&utm_campaign=home


2
www.bressner.deCopyright © 2022 | BRESSNER Technology GmbH | All rights reserved

Machine Vision Hardware

What does Machine Vision mean?

Machine Vision has become an indispensable 
technology in numerous industries. But what exactly 
does Machine Vision mean? In the automation of 
industrial manufacturing processes, machine vision 
uses hardware and software technology for image 
capturing and image processing. Cameras capture 
objects in the production line or are used for image 
recognition for automation processes. This allows 
processes to be controlled and quality inspections to be 
carried out in a more targeted manner. Machine vision 
is often supported by technologies such as artificial 
intelligence. The term machine vision thus stands for 
industrial image processing (IBV). For example, an IBV 
system includes cameras for imaging and software for 
recognition. This function requires high computing 
power so that the images can be processed. Often, 
even the power of plug-in graphics cards is needed 
to apply deep-learning computer vision software to 
improve accuracy. The results from machine vision are 
passed on as control signals to downstream systems. 
These systems must be able to withstand the demands 
of the environment and withstand high temperatures, 
for example.

„By combining data acquisition and processing in 
a single device, the technology is gaining traction, 

especially in spatially constrained application fields.“

Martin Stiborski, Managing Director BRESSNER Technology GmbH, Source: go-ing.net

Advantages of industrial image processing

Complex industrial processes can be carried out quickly and reliably

Costs are reduced, productivity and quality are improved

Systems work more precisely and faster than the human eye

Systems are applicable where it would be too dangerous for humans
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For image acquisition and processing, Machine 
Vision uses a combination of software and hardware. 
The components can be for example:

• Lighting technology
• Software for image analysis
• Cameras with image sensor technology
• Computers for image processing
• Interfaces for further production systems

Via Machine Vision images and videos of objects 
are taken, 3D images are created or thermal images 
are generated. For further processing of the image 
material, the data is transferred to a computer via 
the interfaces. The image material is processed 
and analyzed here. The results of the analysis are 
then used to make subsequent decisions. For real-
time image processing, the computer requires 
corresponding power and transmission capacity.

Machine Vision - Functionality and AI

Deep learning enables modern machine vision 
systems with artificial intelligence and neural 
networks to correctly classify objects based on given 
data. These neural networks consist of algorithms 
that are similar to the way the human brain works. 
They are used, for example, to classify images or 
recognize patterns. This first requires training so that 
the systems are able to correctly classify learned 
patterns and features. Furthermore, the system 
is able to learn these features on its own and to 
combine what it has learned with new information on 
its own. As a result, the machine is capable of making 
decisions and predictions, as well as questioning 
them. Deep Learning is a subarea of Machine 
Learning. The difference, however, is that in machine 
learning, humans intervene in the analysis and 
decision-making process, whereas in deep learning 
they merely provide the data. 
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A large number of industrial applications already 
incorporate machine vision systems, which are used 
in a wide range of industrial sectors. One important 
area of application is the control and monitoring of 
industrial manufacturing processes using machine 
vision systems. For example, they support quality 
control, process control and assembly control. They 
perform tasks in various areas such as:

• Checking surfaces
• Inspecting packaging
• Detecting defects
• Inspection of weld seams
• Automatic volume measurement
• Recognition of characters and fonts
• Recognition of barcodes and surfaces
• Object recognition in logistics and warehouse 

processes

During the covid pandemic, demand for medical masks 
was particularly high. In this case, automated inspection 
systems were used that automatically scanned defects 
such as cracks and stains and used machine learning 
and machine vision to speed up the inspection process. 
This guaranteed the quality of the mask production 
process and increased production output. 

Applications tailored to specific industries

Machine Vision Hardware

 PCIe-PoE550X

PUMA VCO-6131E-4M

POC-400

Hardware solutions in the field of industrial image processing also include embedded controllers, edge AI 
computing systems and PCIe adapter cards, which can be installed in intelligent applications thanks to their 
compact design. Machine vision systems can either be composed of various components or be used as an 
integrated system in which all components are installed.

Source: Neousys - Machine Vision and Automation
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As a provider and system integrator for industrial 
hardware and system solutions, BRESSNER Technology 
GmbH has been offering high-quality products, 
components and accessories for over 25 years. With 
our range of services, we serve all industries in which 
industrially usable hardware solutions are required. 
Many years of experience, customer-oriented service 
and well-founded know-how round off our portfolio. 
BRESSNER Technology GmbH is a subsidiary of One 
Stop Systems Inc.

 ▶ Would you like to learn more about machine vision 
hardware? Please contact us if you have any further 
questions about this topic. 
We will be happy to advise you on the specified 
solutions. We are looking forward to your inquiry.

Machine vision refers to the ability of a computer to 
perceive its environment. Machine vision is used in 
a wide range of industries and industrial processes. 
Machine vision systems are used to recognize objects 
and patterns and thus support quality control, for 
example. By monitoring manufacturing processes via 
machine vision, they are more efficient and less prone 
to errors, for example in mask production. With the use 
of machine vision systems, there are thus numerous 
advantages for the industrial manufacturing process. 
Via artificial intelligence as well as the deep learning 
process,  a system can learn the processing steps and 
features independently. 
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