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Solutions for autonomous agriculture

Why is digital agriculture needed?

Agriculture has changed a lot in view of the working 
conditions. No longer do farm animals and people have 
to do the hard work, but special equipment that helps 
farmers cultivate more land and be productive in less 
time. Because of the changes, extra trained farmers are 
now needed who know how to use the modern heavy 
machinery and can handle it safely. While they perform 
their work with increased productivity, the machines 
collect relevant data in real time on hundreds of hectares of 
land. But why does digitization also play such an important 
role in agriculture? Agriculture and agribusiness is one of 
the most important production and trade industries, as 
it is primarily concerned with the nutritional supply of 
people and animals. Thus, smart software and hardware 
solutions become important helpers when it comes to 
efficient and resource-saving operational processes. Like 
all industries, digitalization is also changing agriculture 
sector enormously. In view of the current megatrends, it 
is becoming increasingly important to raise productivity 
in agriculture, enhance sustainability, reform farmers‘ 
working hours and expand animal welfare. For some 
years now, agriculture has already been dominated by 
information technology and electronics.

Digital applications have been in use for several years, 
for example in fertilization and animal husbandry. 
Automated processes have arrived in this sector 
and farmers are in close exchange with agricultural 
technology manufacturers and IT service providers. 
Acceptance of technological progress is high and more 
and more agricultural industries are incorporating 
information technology and digital solutions into 
their activities. With the connection of machine and 
weather data, structured soil cultivation, fertilization, 
crop protection and harvesting are made possible. 
For very individual farms, it becomes possible to 
develop customized solutions and improve production 
processes. In addition to many economic and 
environmental benefits, the quality of life of farmers 
and employees in the agricultural sector is also 
improved. The cost of products and services can be 
reduced by saving inputs and having better quality 
control. Via digital logistics and the large turnover of 
goods, the environmental impact will be less and well-
functioning processes can be ensured even in times of 
crisis. 
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Advantages of artificial intelligence in the agricultural sector

Artificial intelligence is a multi-talent and also offers great potential for the agricultural industry of the future. Many 
parameters and needs must be taken into account in the production of food. The main challenges are to cope with 
the effects of climate change and to make production more sustainable. Automated machines are not the only ones 
in use when it comes to accomplishing tasks in agriculture. AI is also being used in modern agriculture, for example 
to equip entire barns with cleaning and feeding robots.

Geodata is very important for calculating the occurence 
of extreme weather conditions. These show up in 
hurricanes, dry periods, heavy rain or even hail. With 
the help of AI, agri-meteorological parameters can 
make these predictions extremely accurate. These 
indicators are relevant to characterize specific regions 
and estimate crop yields. The application must then 
be trained on the data obtained to identify the most 
optimal weather indicators. The resulting model 
can generate spatio-temporal forecasts of weather 
conditions.

Geodata and AI

Artificial intelligence
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Hardware solutions for digital agriculture

Autonomous agricultural technology requires special 
hardware that supports innovative applications. Rugged 
industrial computers hold numerous advantages relevant 
to these type of use cases. Embedded computers for 
autonomous agricultural machinery must be water- and 
dust-proof (IP67) as well as designed for particularly 
unstable environmental conditions. Furthermore, the 
systems used must be able to withstand temperature 
fluctuations, vibrations and shocks. In addition, the 
hardware should have a compact form factor so that it can 
also be used in confined spaces. 

Challenges in digital agriculture

Agriculture in Germany consists of large and small farms run by full-time or part-time farmers. One of the main 
challenges facing modern agriculture is the spread of digital technology. This requires, for example, the expansion 
of broadband mobile communications. Better data flow between network nodes and edge computing systems is 
also needed, in order for products to be further developed based on the obtained data, which ultimately improves 
customization for the user. In order to minimize failures in the daily work of farmers, the reliability of the technology 
must be increased. In addition, relevant research on digital agriculture must continue to be conducted. Data 
protection and legal conditions must always be taken into account when processing the collected data..
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Efficiency and safety

Use cases in autonomous agriculture

Today, there are already a number of fully autonomous machines in use. One of the main advantages is that they 
save time and resources. For example, there are tractors for sustainable cultivation that use AI-controlled cameras 
to combat weeds without injuring crops. Due  to the shortage of skilled workers in this field, there are approaches to 
design the tractor fleet in such a way that an experienced farmer can even control several tractors at the same time. 
To achieve the necessary autonomy, it is important to equip the tractors with technology that can be adapted to the 
type of farm in question. Cameras and sensors offer the 
possibility of a 360-degree view of the environment cast.
Drones equipped with infrared and color cameras can, 
for example, track deer fawns while harvesting.
Also, programmable drones are used to place 
parasitic wasp eggs in corn fields to control pests 
biologically. This means the obsolence of insec-
ticides, can be dispensed with. Meanwhile, it is 
also possible for machines to fully and digitally 
record various work processes via machine-to-
machine (M2M) communication. Depending on 
the status, the machine then sends the collected 
data to the LTE network via signals. This data 
thus in turn reaches other networked devices 
that have been included in the communication 
architecture. This way, entire value chains can 
also be optimized.

The need for agricultural knowledge and skills 
to operate machinery is crucial and also very 
relevant today when it comes to increasing 
productivity. Safety also becomes all the more 
important in regards to the heavy work within 
agriculture. There is a risk of injury, especially 
when using machinery or agricultural vehic-
les. New technologies are improving machine 
and vehicle safety through digitized moni-
toring of vehicle-specific functions. Drones 
with remote spraying options and intelligent 
precision sprayers can significantly increase 
efficiency through targeted use of chemicals. 

Quelle Neousys, Autonomous Agriculture Tractors
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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 solutions for 
autonomous farming? 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.

Conclusion
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About BRESSNER Technology

The progressive use of new technologies will change the 
requirements for jobs in the agricultural industry. New 
operating structures present agricultural companies with 
numerous challenges that can be balanced out by digital 
approaches. How agriculture will develop in the future also 
depends on food demand. However, farmers are fundamen-
tally faced with the dilemma of ensuring low-cost food on 
the one hand and taking biological, social and sustainable 
factors into account on the other. With the use of modern 
technologies, it will also be possible in the agricultural sec-
tor to meet the needs of this industry and to produce effi-
ciently and in a way that conserves resources.
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