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Autonomous driving

What does autonomous driving mean?

Autonomous driving is defined as the independent, target-oriented driving of a motorized vehicle 
in traffic without the intervention of a controlling person. The vehicle can perceive its surroundings 
through various sensors and determine different vehicle positions and traffic users from this data. 
Complex algorithms enable the vehicle to react and interact with its environment. Many reasons 
speak in favour of autonomous driving nowadays. These are, for example:

• Increase in general road safety
• More efficient traffic flow
• More resource-efficient driving
• Less restrictions on mobility in old age

Numerous technologies with one goal

Many systems, such as video cameras and radar sensors, are necessary in order for vehicle-control-
led autonomy to take over activities which were previously handled by humans. Highly trained AI 
is needed to make decisions in road traffic, which can decide independently in critical situations. 
In order to link data flows in a meaningful way and to be able to design them efficiently, different 
technologies must be combined with each other and integrated into the vehicle. The infrastructure 
should also be developed in a way which enables autonomous driving to exist in a traffic system in 
the first place. Fully autonomous cars do not yet exist, as other factors such as the infrastructure, 
data protection issues and the management of data volumes must be discussed and optimized. 
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Autonomous driving

Levels of automation
It is often assumed that autonomous driving only refers to the independent movement and inter-
action of the vehicle. However, six categories are defined under the term that represent the levels 
of automation in automotive technology. The different levels of automation are not a mere ad-
vancement of automation technology, but rather the different degrees of applicability of vehicle 
autonomy. In buses, cleaning vehicles, inspection vehicles, etc., there is a certain degree of auto-
mation technology for different needs. In addition to the technology, the environment in which it 
is used also plays an essential role. 
 
 

One of the most common autonomous technologies we see on todays roads is Level 2 - semi-auto-
nomous driving. It is currently available from almost all car manufacturers. The Level 2 semi-auto-
nomous driving system provides lane assistance and adaptive cruise control from 0 to 200 km/h. 
When the system is active, the automobile follows the next vehicle ahead autonomously. In additi-
on to driving assistance, Level 2 also features cockpit technologies and services such as driver sta-
tus monitoring. Level 3 highly automated driving can drive the car semi-automatically from point 
A to B with minimal driver intervention. But similar to Level 2, the driver must be alert and ready to 
take control of the vehicle at any time. The Level 3 autodrive system is commonly used by electric 
vehicles in order to mobilize people. But Level 3 vehicles are also used in industrial environments, 
such as car factories, to transport heavy or oversized components. Level 4 is fully automated dri-
ving, where the driver completely relinquishes control of the vehicle and rides along as a pass-
enger. The vehicle is completely autonomous on certain routes while the passenger can commit 
to other activities in the meantime. At the end of the journey, the driver can take over the wheel 
again , e.g. for parking. Level 5 describes fully autonomous driving, where the car‘s technology 
handles any traffic situations without any intervention by the driver. This means that even journe-
ys without occupants are possible and critical situations are solved by the vehicle itself. Up to level 
4, there are already such vehicles, which still differ from level 5 due to a possible human inter-
vention during the journey. However, fully autonomous driving does not yet exist on public roads. 

Source: Neousys Technonlogy, GPU-aided Platform in Autonomous Vehicle Applications

https://www.bressner.de/en/?utm_source=WP&utm_medium=autonomous-driving&utm_campaign=Home
https://neousys-web-bucket.s3-us-west-1.amazonaws.com/article/202010-gpu-computing-for-autonomous-vehicle.pdf


4
www.bressner.deCopyright © 2022 | BRESSNER Technology GmbH | All rights reserved

Autonomous driving

Mobility of the future

Number of patents filed worldwide in the field of autonomous driving from 2009 
to 2019*
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The chart shows a huge growth trend in global pa-
tent applications in the field of autonomous driving 
in the years shown. Most of the applications referring 
to segments of assistance systems for drive control. 
Robert Bosch GmbH, Ford, BMW, Daimler, and GM 
led the way in filings in 2019. In regards to new tech-
nologies and a change in demand in the automotive 
market, software and communication technology 
companies are responding with new solutions such 
as software concepts and sensors. 
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Fields of application

Autonomous driving offers major advantages not only for private use. The future of public trans-
port will also combine numerous application technologies around autonomous driving. This will 
result in increased comfort, improved safety and more eco-friendly mobility. Modern buses, for 
example, can use 2D/3D perception sensors and maps to navigate through traffic and reach each 
stop with an accurate time stamp. Electric motors complete the vehicle, causing no emissions 
while driving. This requires the use of a reliable and powerful GPU-based computer which moni-
tors all subsystems of the autonomous mass transit vehicle. 

Short-distance logistics also benefits from autonomous driving technologies. Delivering goods 
from the supplier‘s warehouse to the retail store causes additional costs, which companies want 
to keep as low as possible. Therefore, the method that lends itself to increasing efficiency and re-
ducing costs is the use of autonomous vehicles. By enabling the autonomy of the trucks, the factor 
of human fatigue is excluded and the truck is ready for use around the clock.

Every night, large cities are cleaned up again and cleared of people‘s daily use. The larger the 
cities become, the more surface area needs to be covered. Automated vehicles are used here, as 
well, taking over this kind of work at night by combining various technologies without human 
intervention. Central monitoring is used to determine where the vehicle is currently located befo-
re it then automatically returns to a position to recharge or dispose of waste.
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Conclusion

The mobility of the future poses major challenges for many companies. This current shift towards 
autonomous driving holds many opportunities for more efficient, sustainable and safer cities and 
transportation. Vehicles will interact with pedestrians and occupants via a specific composition of 
different technologies to represent a functioning connection in the road traffic of a smart city. Cur-
rently, several Western manufacturers are working on fully mastering Level 3 autonomous driving, 
whereas other companies in the Asian region are already operating Level 4 cabs. In addition to 
the numerous benefits, there are also challenges that currently exist in regards to the technology. 
One technical difficulty is ensuring that the vehicle reacts correctly in all situations. The car must 
function properly and assess situations correctly, not only in good weather conditions, but also in 
any other weather. In terms of the engines that will power the vehicles, the trend is moving heavily 
towards electromobility. In terms of engines, the trend is moving strongly toward electromobility 
It is a challenge as well, to continue optimizing these drives in order to achieve a range comparable 
with fossil-fueled engines. Only when the vehicle guidance system performs its task during ope-
ration better than humans themselves can, its use will be considered safe. Otherwise, there is no 
acceptance on users side, as the application could lead to additional risk. The infrastructure would 
also have to be improved or even renewed for many instances in order for communication and the 
flow of data between cars and people to take place smoothly. Furthermore, there are ethical issues 
that need to be clarified before machines can replace human actions.
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 ▶ Would you like to know more about autonomous driving? 
 Feel free to contact us with any further questions you may have on the subject. 
 We will be happy to advise you on the specified solutions. 
 
 We are looking forward to your inquiry.

info@bressner.de  +49 8142 47284-70
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