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RUGGED EMBEDDED COMPUTER

Rugged Hardware and Embedded Box PCs

Rugged hardware and embedded systems take on various tasks in different areas of application. 
These usually also require the hardware to withstand harsh environments. Embedded systems often 
perform their services in the background and work on specifically defined tasks through coordina-
ted hardware and software components. The opposite would be a universal computer, such as the 
PC, which takes on many different tasks. However, the boundaries between embedded systems and 
universal computers become blurred when it comes to smartphones and tablets. Rugged hardware 
also requires durability in harsh environments. Therefore, this robust industrial-grade hardware is 
compactly built, passively cooled, dust and humidity resistant, individually equipped and usable in 
an extended temperature range. There are also extra embedded systems in a mini form factor with 
space-saving housing for industrial setups. Embedded Box PCs are used in automotive industries, 
traffic engineering, telecommunications, as well as production and manufacturing technology. 

Edge AI Computer

Edge AI computing can solve more complex tasks, redeploy human labour resources elsewhere, 
and increase efficiency and consistency. By moving computing and data processing to the edge, 
traffic can be dramatically reduced, latency can be lowered while decision-making and compu-
ting speed can be accelerated. Through AI technology, edge systems can learn from existing da-
tabases or real-time data to spontaneously adapt to new inputs and respond to processed data 
like a human operator. Depending on where they are used, embedded computers in the AI field 
can be used for text and speech processing, image and sound processing, multidimensional pat-
tern recognition, knowledge representation and semantics, action planning and optimization, as 
well as emotion recognition and intention analysis. Therefore, since there is often a need for more 
graphics power, GPU extensions are available for embedded PCs to make edge computing more 
viable. Embedded PCs with GPU optimize even complex AI models and applications, enabling 
large amounts of data to be processed and analyzed. With multi-instance GPU technology, re-
sources can be used optimally and multiple networks can be run simultaneously on a single GPU. 
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RUGGED EMBEDDED COMPUTER

Requirements for rugged embedded systems

Manufacturers have developed systems in recent years that are suitable for use in such harsh environ-
ments. They have additional IP67 sealing and increased shock and vibration resistance to withstand 
external forces and have been designed with the aim of covering features relevant to heavy-duty opera-
tions. For extreme industrial applications, the use of military computers seems excessive and yet they 
have very similar requirements. However, what prevents integrators from using military computers 
is the cost and the availability of the specifications to the public. But what if there is a computer that 
meets the requirements for extremely sturdy construction to withstand water, dust and corrosion? To 
meet these requirements, extremely rugged  embedded / GPU computers are the obvious choice. This 
applies to a wide range of applications,  wether digitalization or edge computing. It is particularly wor-
thwhile to use such computers where the industrial-grade embedded computer cannot work reliably 
or permanently. For example, in areas such as seaport automation (high humidity and salt  concentra-
tion) and even in medical applications where absolute silence is required for operating the solution. 

When designing purpose-built yet robust hardware, there have always been numerous challen-
ges to overcome. This is because embedded systems have to meet special requirements, such 
as withstanding extreme conditions, such as environmental and climatic factors. These include, 
for example, chemicals, atmospheric conditions or even heat and dust. For this reason, embed-
ded box PCs are super-compact, powerful, energy-efficient and run the software of independently 
operating machines very quickly. 
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Applications and benefits for the industrial working environment

When one speaks of corrosion, one usually thinks of external rusting and decomposition, but at-
mospheric dissolution does not stop at the surface; instead, atmospheric moisture penetrates 
through small openings such as cracks. This means that components inside are not protected 
against corrosion. In this context, copper, lead, galvanic tin and nickel on printed circuit board 
assemblies (PCBA) are very susceptible to corrosion. As a result, embedded PCs used in extreme 
environments tend to fail. In almost all industries, such as pharmaceutical, food, chemical proces-
sing, military, defense and even in the electronics industry itself, it is observed that computers are 
not safe from atmospheric corrosion.

Production

Warehouse

On-Site

In the automotive industry, machines are now used 
where manual labour used to be common. To protect 
people and increase efficiency, robots are responsible 
for the precision work. These robots are controlled by 
a central computer landscape that must work reliably 
under continuous operation and severe temperature 
fluctuations.

Especially in the warehouse and logistics sector, the 
use of robust hardware, such as mobile PCs and tab-
lets, has become indispensable. Despite operating 
conditions ranging from low to high temperatures, the 
aforementioned computers can withstand these influ-
ences. From forklift terminals to warehouse robotics, 
many types of robust PCs are represented here.

On construction sites, work is no longer done only 
with construction plans in paper form, because here 
too, thanks to digitalization, technical innovations 
have long been part of everyday life. Mobile rugged 
tablets are beneficial and powerful solutions. These 
tablets can also be found in construction site vehicles, 
for example.
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What makes embedded PCs special?

Conclusion

Reinforced stainless steel and aluminium 
housing

The use of stainless steel and aluminium to 
reinforce the enclosure is rarely seen in the 
world of industrial embedded computers. 
Eschewing the rugged traditional metal en-
closure and using stainless steel and alumi-
nium to reinforce against environmental or 
chemical influences, can strengthen the de-
sign.

COTS M12-Connectivity

How can you protect the inputs and outputs of 
your hardware from water and dust? One met-
hod is to use military D38999 connectors. Ho-
wever, this involves high costs and a long lead 
time for the cables. Therefore, it makes sense to 
use commercially available COTS M12 connec-
tors. These are also waterproof and the price 
is significantly lower compared to the military 
connectors.

Ruggedized systems embody innovation and thus aim for robustness, durability and reliability. 
This puts them above industrial embedded systems and fanless box PCs when it comes to pro-
tecting hardware components and data. These systems are best-suited for use in extreme en-
vironments due to the reinforced aluminium and stainless steel enclosure unibody monoblock 
construction, IP67, COTS M12 connectors, patented design for true fanless GPU computing and 
patented SuperCAP UPS.
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 ▶ Would you like to learn more about rugged embedded computers? 
 Please feel free to contact us if you have any further questions about the topic. 
 We look forward to your enquiry.

info@bressner.de  +49 8142 47284-70

About BRESSNER Technology

www.bressner.de

As a system integrator, value-added distributor and provider of industrial hardware and software 
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 sectors in which indus-
trial-grade hardware solutions are required. Many years of experience, customer-oriented service 
and solid know-how round off our portfolio. BRESSNER Technology GmbH is a subsidiary of One 
Stop Systems Inc.
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