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Look away from the road! e ey matie Tl

The global population is growing and must be provided with food. S p e C IS | | St p O rta | ]CO I
At the same time, resources such as soil, water, and fertilizers are

dwindling. Climate change directly affects the agricultural indus- h | g h _te C h d eve | O p -

try - higher and rightly ambitious sustainability goals demand new or . .
at least significantly adjusted strategies from traditional agriculture. men tS, NN Ovat| ons
Meanwhile, energy prices are rising, and trade barriers are emerging.

The agricultural sector feels the global change. Of all the industries an d tre N d S.
related to mobility, it has the least room for maneuver. While there is
often unfounded and emotional commotion in the car market about
which drive boosts the driver's self-confidence the most, farmers have
to calculate: Higher yields are the goal - with fewer natural and econo-
mic resources.

A pronounced cost awareness, even higher than that of road-bound
commercial vehicles, meets high technical requirements. This is an
opportunity for traditional automotive suppliers to diversify their port-
folio into another industry. Powertrains, electronics, software-defined
vehicles: The know-how for this has long been extensive in traditional
automotive suppliers or is currently growing.

The products awarded with the "Innovation Award Agritechnica" im-
pressively show how much is happening "in the field": especially in smart
and precision farming and the "digital farm." Reliable sensor data is in-
dispensable, as with cars and commercial vehicles, for functions like
autonomous driving - doubly so for agricultural machinery when it is
road-approved. In terms of the data ecosystem, however, automotive
suppliers can learn from agricultural technology, which has been pur-
suing the subject longer and more intensively.

Automotive suppliers may not find the usual high volumes in agricul-
tural technology - but variety, flexibility, and consistency are in demand;
and: Customers think rationally, and sales are predictable.

My colleague Hartmut Hammer reports in this issue's cover story ab-
out where specifically automotive suppliers can get a proverbial foot in
the door of the agricultural sector. Additionally, we introduce innovati-
ons in the field and at the trade fair - and show where traditional auto-
motive suppliers are already riding along with their car or commercial
vehicle technology in agricultural machinery.

Enjoy reading and have fun at Agritechnica 2025!

Neree G2

-

Thomas Giinnel
Editor
. »Automobil Industrie«
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best content
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SYSTEMS & COMPONENTS TROPHY

Engineers find that cool

The winners of the "Systems & Components Trophy - Engineers’
Choice" have been announced. Three companies stood out with
their products from a total of 41 applicants.

Thomas Giinnel

tems & Components Trophy - Engineers’ Choice"

at Agritechnica. The trade fair organizer recognizes
innovative systems and components "with new or signi-
ficantly improved concepts that can contribute substan-
tially to the development and realization of products, or
new or improved processes.”

Igus wins the award for its "ReBeL cobot.” The articu-
lated arm robot performs highly precise and repetitive
tasks: for example, in fruit harvesting, sowing, or indoor
farming. Depending on the application, the robot arm is
equipped with sensors and tools. For certain harvesting
tasks, the robot can be mounted on an autonomous
chassis. In a cost- and license-free software testing en-
vironment, users can test any kinematics - thus knowing
before purchase whether the robot suits their applica-
tion.

Mach receives an award for "RadX." According to the
manufacturer, the radar device is the first of its kind to
bring real phased-array technology to agriculture, cons-
truction, mining, and land management. It also proces-
ses the detected signals internally and makes them avai-
lable in the OEM's system architecture. The system uses
electronically controlled beams and adaptive beam sha-
ping for high-resolution 3D detection in real-time, with
no moving parts required. It can differentiate between
soil, crop residues, and vegetation while mapping the
terrain surface. The sensor is particularly interesting for
depth control of tillage, planting, and seeding machine-
ry and in guiding harvester headers. Mach also considers
it possible to assess work quality behind the device.

ZF Friedrichshafen receives the award for the "ZF
eTD." The modular, highly integrated electric axle sys-
tem combines traction, power take-off, and hydraulics
into a compact design for tractors with up to 100 kilo-
watts of power. Additionally, central transmissions, hy-
drostatic units, clutches, and hydraulic systems can be
partially eliminated - or replaced by a double electric

The German Agricultural Society awards the "Sys-

driveline with energy recovery. The axle system essenti- {3

ally consists of a highly integrated e-drive unit with two

oil-cooled electric machines for drive and auxiliary &
drives. The new basic design concept creates space for g

batteries or hydrogen tanks — which can benefit range
and operating time.

| Award ceremony and background

The award ceremony takes place on November 9 on the
Expert Stage of Systems & Components in Hall 17 from
5to 6 p.m. In September, an expert jury created a short-

list of 16 nominated innovations from a total of 41 appli-
cations. Development engineers of the agricultural ma-
chinery manufacturers exhibiting at the fair selected the
three winners. m

Source: ZF Friedrichshafen

The modular, highly integrated ,eTD" electric axle system by
ZF Friedrichshafen combines traction, power take-off, and
hydraulics into a compact design for tractors with up to 100
kilowatts of power.

Mach's ,RadX" radar device brings real
phased-array technology to agriculture,
processing detected signals internally
and making them available in the OEM's
system architecture.

Source: Klaus Fritsche-von Welck

The ,ReBeL Cobot”
by Igus, equipped
with sensors and
grippers, is suitable
for tasks such as fruit
harvesting, sowing, or
indoor farming.

Automobil Industrie [2025 5
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The ,Young
Farmers Party” at

Agritechnica 2023:

After spending
time at the fair, it's
time to celebrate

properly.
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An Overview

The Hannover Messe is fully booked: with Agritechnica 2025.
The world-leading trade fair for agricultural technology gathers
exhibitors from November 9 to 15. An opportunity for traditional
automotive suppliers looking to diversify their business.

Thomas Giinnel

brings together the key topics of the agricultural

technology sector in its leading theme. Sensors,
drones, Al robotics, software, and new drives are trans-
forming agriculture—a chance for traditional automo-
tive suppliers and outfitters.

Of particular interest to suppliers is the B2B market-
place ,Systems & Components“ - a meeting point for the
international supplier industry for agricultural techno-
logy and the off-highway sector. In three halls, exhibitors
showcase their expertise and products on vehicle electro-
nics, agricultural electronics, drive technology, hydraulics,
engines, cabins and linkages, replacement, and wear
parts.

Engineers, developers, researchers, procurement ma-
nagers, dealers, spare parts managers, OEMs, and associa-
tions gather information about developments and inno-
vations in components for agricultural machinery and
related sectors.

Organized by the German Agricultural Society, DLG, the
stage program ,Expert Stage” with professional lectures,
conversations, and discussions targets developers, engi-
neers, decision-makers, and manufacturers of mobile
machines. The focus is on four topics:
= Environment and Safety“: This topic is about

higher productivity and a reduced ecological foot-

print. The transition to a hydrogen economy and
e-mobility requires circular value creation in the

Touch Smart Efficiency: This year's Agritechnica

6 Automobil Industrie |2025

international off-highway markets. Innovations
come from design, material selection, and new mar-
keting strategies.

= ,Innovative Drive Technologies“: Which drive
concept is suitable for which application and which
off-highway machine? What contributions do alter-
native and optimized traditional (diesel) drives ma-
ke? How will hydrogen combustion engines in agri-
cultural machinery develop? And what can multi-
and dual-fuel engines achieve?

= ,Networking and Automation“: Lidar, cameras,
sensor fusion, assistance functions, Al: What soft-
ware and hardware facilitate the next step towards
the full automation of agricultural machines? How
does this align with functional safety?

= ,Digital Services“: How can operational data be
captured, evaluated, and analyzed - and conclusions
drawn on the performance and profitability of com-
mercial vehicles and mobile work machines? What
do condition monitoring and predictive maintenan-
ce achieve? Additionally, this section addresses
cybersecurity with suppliers.

Tips for Young Engineers and ,Engineers'
Choice”

Young engineers should note Young Professionals Day
on November 14: an exclusive offer on the Expert Stage



with perspectives and tips for career planning and net-
working opportunities.

Additionally, the DLG is again awarding the ,Systems &
Components Trophy - Engineers’ Choice” - the interna-
tional prize for components and systems. Development
engineers from the agricultural technology select systems
and components that can significantly contribute to the
development and implementation of new products and
procedures. The winners have been announced and will
be honored on November 9 on the Expert Stage of Systems
& Components. Three companies stood out with their
products, with 16 nominees in total.

| Automation, Al, and Robotics

For the first time this year, the ,Digital Farm Center”
takes place, focusing on automation, Al, and robotics.
Moderated live demos showcase the data exchange
between tractors and implements and practical
examples of smart farming. The platform connects
farmers, contractors, consultants, manufacturers,
startups, technology providers, representatives from
science and research, development engineers, and
investors.

| Seven fair days - seven topics

Also new is the concept ,7 Days - 7 Topics*. It addresses
different specialist visitor groups: from agriculture and
agricultural machinery trade to research and develop-
ment. For this purpose, there are appropriate themes,
formats, and contacts for each day of the fair. It kicks off
on Sunday, November 9, with the Innovation and Press
Day, followed by two Agribusiness Days for dealers, con-
tractors, and large agricultural businesses.

On Wednesday, the ,International Farmers Day“ focuses
oninternational exchange - with France, Canada, and the
Czech Republicas partner countries. Thursday, November
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13, is the ,Digital Farm Day“: Visitors can get information
about technologies from digital farming, automation, ro-
botics, and artificial intelligence.

Friday continues with Young Professionals Day and in-
vites you to the Young Farmers Party in the evening. It
ends on Saturday, November 15, with Celebrate Farming:
then traditionally at 6 p.m. the tractors roll out of the halls,
concluding the fair with a horn concert.

| International Specialist Program

During the fair, several lecture events take place. They
cover new agricultural practices and technical innovati-
ons. The focusis on countries including Australia, Cana-
da, the Czech Republic, China, France, Kazakhstan, and
Thailand. On November 9, emerging countries are ad-
dressed with the case studies China and Thailand. Agri-
cultural machinery companies and industry experts
participate. Large-scale agriculture speakers present on
November 10, focusing on modern agricultural manage-
ment practices, including the use of big data. Regenera-
tive agriculture is on the agenda on November 11, focu-
sing on soil health and targeting farms.

On International Farmers Day, November 12, farmers,
companies, and organizations from Canada, the Czech
Republic, and France can learn about new products in
agricultural technology and network with experts and
peers. Also on November 12, international trade agree-
ments and their impact on agriculture are discussed. Far-
mers, entrepreneurs, and industry representatives are
invited. The ,Agricultural Economics” event on the same
day focuses on benchmarking and production costs for
farmers.

An Al tool will translate each presentation in real-time
and display it on a screen next to the stage. Alternatively,
attendees can follow the translated text on their smart-
phones using a QR code. All in keeping with the exhibi-
tion's slogan: ,Touch Smart Efficiency”. m

Agricultural ma-
chinery can be an
opportunity for
traditional auto-
motive suppliers
to diversify.

Automobil Industrie | 2025
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NEW BUSINESS

Auto tech meets agriculture

Agricultural machinery remains a market with strong pro-
spects, but one that is highly challenging at present. Technolo-
gical shifts offer numerous opportunities to expand businesses
or enter this market with effective solutions.

Hartmut Hammer

After mechanisation,
the digitalisation of
agriculture is now
underway.



While the agricultural machinery market recorded

strong, almost uninterrupted growth worldwide
from 2021 to 2023, figures have been markedly weaker
since 2024 - not least because pandemic catch-up effects
led meanwhile to high inventory levels.

German agricultural machinery companies are also
struggling in this difficult environment, having previ-
ously benefited from roughly a decade of growth. Sales
of German agricultural machinery and tractor manufac-
turers fell from 15.4 to 11.1 billion euros from 2023 to
2024 (down 28 per cent). In the first half of 2025, this
decline narrowed to around 10 per cent. Tractors and
harvesting technology were particularly hard hit.

The boom after the COVID-19 shock of 2020 is over.

,The market will remain difficult in 2025 and 202°
Fendt CEO Christoph Groblinghoff said about a year agos

indicate that industry sentiment is gradually bright-
ening.

| Scope for technology transfer

Globally, the agricultural sector is caught between the
hunger of a growing world population and stress factors
such as dwindling resources (land, water, fertilisers), in-
creasing regulation and the sustainability debate, rising
energy prices and trade barriers. “The task is to generate
higher yields with fewer resources. That can only be
achieved with innovative and resource-efficient techno-
logies, which offer the industry attractive growth oppor-
tunities,” explains Peter Fintl, Vice President Technology
& Innovation at Capgemini Engineering (page 12). He
sees particular points of entry for traditional automotive
suppliers in the powertrain sector. “Existing know-how
can be transferred very well - from the base engine and
exhaust aftertreatment through to thermal manage-
ment.”

Since the entry into force of Stage V for non-road ve-
hicles, internal combustion engine development has
focused less on NO, and particulates and more on ena-
bling drop-in fuels. Many manufacturers have now ap-
proved their engines for RME (rapeseed methyl ester)
and HVO (hydrotreated vegetable oil). Another alter-
native is ethanol-capable combustion concepts, which
have been widespread in Brazil for years. In parallel, ma-
ny individual measures are being implemented to in-
crease powertrain efficiency - for example alternative
operating maps, or raising engine drag torque on down-
hill runs to minimise use of the service brakes. For the
latter, tractor manufacturers deploy, for example, thrott-
le flapsin the air path, variable-geometry turbochargers,
decompression valves and retarder-like hydraulic solu-
tions.

| CVT on therise

Battery-electric driving has now arrived for lower-power
tractors and other vehicles with shorter duty cycles.
However, high battery costs and still-limited re-
al-world experience mean that - despite foreseea-
bly lower variable costs - total cost of ownership
(TCO) does not yet show a cost advantage over com-
bustion powertrains. Those able to “refuel” their
electric machines with energy from their own PV
systems will, however, run green and cheaply. It is no
surprise that Agritechnica will showcase a number of
additional battery-electric agricultural machines and
e-axles - with outputs up to around 250 kW, voltage le-
vels from 48 to 800 volts, and a preference for LEP over
NMC cell chemistry.

In transmissions, continuously variable gearing is
spreading into more and more tractor classes —for
example Fendt’s VarioDrive concept, hydrosta-
tic-mechanical power-split solutions at CNH, or

ZF's CVTs at JCB. Current innovations in hydraulic
systems include electronically controlled load-sen-
sing systems and new coupling concepts for supplying
hydraulic oil to implements.

| Learning from the road

. There are also good entry opportunities for suppliers in

electronics - from the on-board electrical system and

Automobil Industrie |2025 9
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Predictive powertrain management is set to make Claas's continuously variable trac-
tor transmissions even more capable and efficient, with optimal driveability.

data transmission through to the software-defined ve-
hicle. Here, the innovation pressure on the sector is par-
ticularly high. Competent suppliers are in demand espe-
cially for autonomous driving, precision farming and
digitalising farm operations.

Same Deutz Fahr, for example, has developed a func-
tion package that includes features familiar from cars
and trucks: lane-keeping assist, turn assist, adaptive
cruise control with collision warning, traffic sign recog-
nition, and object/person detection. The functions are
designed specifically for tractors and take account, for
instance, of front and rear implements, secondary roads
without white lane markings, and close-following ope-
rationin the field. Trailers, too, are increasingly assisted
- for example with automatic trailer braking when pus-
hing on the tractor, and by automatically locking passive
steering axles. Even teleoperated driving with large trac-
tors - via joystick, camera-based surround monitoring
and cellular connectivity - is already technically possib-
le over long distances.

In principle, the requirements for automated driving
functions in field operation are somewhat lower, TUV
Nord notes. But as soon as the agricultural machine is
also approved for road use, the extensive testing and dri-
ving requirements for automated driving functions in
cars and trucks must additionally be met.

| The farm is going digital

New electronics architectures and various sensor and
camera systems are the basis for electrified drives and
driver assistance systems. Sensibly, these are also used

10 AutomobilIndustrie |2025

Fully autonomous
agricultural machi-
nes are possible - but
are they already
market-ready?

Source: Claas

for the further digitalisation of agriculture. Crop produc-
tion, for example, requires sophisticated process control
and monitoring, and early fault detection likewise relies
on extensive sensors and actuators.

New players in agricultural machinery should also
understand the sector’s specific challenges. For example,
suitably highly qualified personnel are often lacking for
the complex operation of machines and other digital
systems. Ergo, operating concepts must be as simple as
possible, yet still offer very granular machine settings to
accommodate all operating parameters and environ-
mental conditions.

Compared with the passenger car and commercial
vehicle segments, agricultural machinery is already well
advanced in embedding all working and monitoring
functions in vehicles - together with, for example, geo-
data and operating data - into comprehensive manage-
ment systems. The sector is already deploying artificial
intelligence (Al) on a broad scale: for instance in compo-
nent monitoring via vibration analysis; in evaluating
camera images; in management tasks such as mainte-
nance and repair planning; or in efficiency-oriented ana-
lysis of vehicle operation. A current flagship example is
Claas's cloud-based grain processing analysis for maize
silage, which eliminates the need for complex external
laboratory analysis. Using an Al-powered camera in the
discharge spout to look at the structure of the chopped
crop inreal-timelets the Claas forage harvester's cracker
gap, driving speed, and engine power be changed. The
data can also be transferred to the cloud-based farm ma-
nagement system and used there for further services.

Between manual practice and the cyber
world

That said, “there’s no getting away from people,” argues
(Claas’s Arne Bohl. Practitioners in the field also regular-
ly warn against over-engineering in digitalisation, for
example in arable processes and machines. Another
relevantrisk is cyberattacks, as agricultural machinery’s
digital systems have traditionally been designed for va-
rious brand-oriented ecosystems and therefore equip-
ped with manufacturer-independent interfaces. Such
extensive digital networks offer ample attack surface for
hackers and data theft.

According to TUV Nord, UN Regulation No. 155 (uni-
form provisions concerning the approval of vehicles
regarding cybersecurity) is not currently mandatory for
agricultural machinery. However, the new Machinery
Regulation (EU) 2023/1230 sets out cybersecurity requi-
rements that also apply to agricultural machines. In ad-
dition, the agricultural machinery sector is currently
developing the industry standard ISO 24882 as a future
state of the art for cybersecurity in agricultural machi-
nes, TUV Nord says. For functional safety, two sector-spe-
cific standards have been in place for several years: ISO
26262 and ISO 25119. m

+The task is to generate higher yields with

fewer resources.”

Peter Fintl, Capgemini Engineering




POWERTRAIN

Sustainable productivity
takes centre stage

Tobias Ehrhard, Managing Director of the VDMA Agricultural Machinery Asso-
ciation (VDMA Landtechnik), shares his views on the powertrains of the future.

Interview by Simon Hammer

Mr Ehrhard, which transformation processes will
change the powertrains of agricultural machinery?
Tobias Ehrhard: For high-power tractors and harvesting
machines in arable applications, the internal combus-
tion engine will remain indispensable for the foreseea-
ble future. Sustainable liquid fuels are the best option
for effectively reducing CO, emissions. Climate-friendly
alternatives to fossil diesel therefore top the industry
agenda. The key is to create effective incentives that ma-
ke synthetic or biogenic fuels—such as hydrotreated
vegetable oil (HVO)—attractive for arable farming.

To achieve broad adoption of climate-friendly fuels
over the long term, the new energy carriers must, of
course, be widely available. A decentralised approachis
particularly promising here, as many farms with
on-farm fuelling stations require little to no additional

infrastructure.

And where could electromobility come into
play?
For farmyard-based applications—such as
stacking and transporting bales of feed
with a telehandler or a small tractor—ve-
hicle concepts with electric drives are also
suitable. A corresponding portfolio in the
lower power classes is now emerging. Given

ABOUT THE PERSON

Dr. Tobias Ehrhard

is Managing Director of VDMA Land-
technik within the German Mechani-
cal Engineering Industry Association
(VDMA). VDMA Landtechnik
represents a network of
180 leading compa-
nies in the Euro-
pean agricultural
machinery sector.

Source: Sarah Kastner

the existing high-voltage electrical infrastructure, elec-
trification is particularly compelling in livestock opera-
tions.

Inwhich direction is the sector’s innovation activity
heading in general?

For our industry, the focus is on sustainable productivity
in agriculture. At Agritechnica, technologies that com-
bine field capacity, efficiency and sustainability will take
centre stage.

This includes new developments and further refine-
ments in mechanics and hydraulics, underscoring the
enduring innovative strength of traditional mechanical
engineering. Closely linked to this are solutions in digi-
talisation, automation and autonomy, all aimed at sus-
tainably increasing process efficiency and intelligence.
High-precision arable farming methods simultaneously
conserve resources. Thatisawin both economically and
ecologically—for the user as well.

How is collaboration in agricultural machinery or-
ganised between equipment manufacturers and
suppliers?

Cooperation between agricultural machinery manufac-
turers and the supplier industry is often built on
long-standing relationships. Component suppliersarea
key factor in delivering high-quality, innovative machi-
nes and system solutions. Close, trust-based collabora-
tion is essential, not least because the shared challenges
are becoming more demanding—think of emissions
legislation or questions of cybersecurity.

What technical capabilities and soft skills does a
typical passenger car supplier need to successfully
gain a foothold in agricultural machinery?
Blanket advice is always difficult. Structurally, agricultu-
ral machinery traditionally features a high diversity of
variants and technologies, coupled with comparatively
lower volumes. At the same time, the sector places great
value on down-to-earth pragmatism. This combination
enables challenges to be tackled quickly and effectively.
A distinctive characteristic of the sector is its excep-
tionally strong focus on manufacturer-independent
technical interfaces and processes. Whether tractor and
implement, or cross-system connectivity—for example
during harvest—the aim is always to think beyond the
ecosystem of one’s own product or segment. m

Automobil Industrie |2025 11
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The agritech industry is
more connected

Where does agricultural machinery stand today? Peter Fintl, Vice
President Technology & Innovation at Capgemini Engineering,
puts the framework conditions and technical trends for tractors,
harvesters and more into context.

Interview by Hartmut Hammer

Mr. Fintl, what conflicting pressures is the agricul-
tural machinery industry facing at present?

Peter Fintl: The agricultural sector is caught between the
hunger of a growing global population and, on the other
hand, stress factors such as dwindling resources (land,
water, fertilisers), increasing regulation and the sustai-
nability debate, rising energy prices and trade barriers.
The taskis to generate higher yields with fewer resources.
That can only be achieved with innovative, resource-ef-
ficient technologies, which offer the industry attractive
growth opportunities.

Where can the agricultural machinery industry con-
tinue to grow in future?

The core markets for large agricultural machinery will
remain North and South America and, to alesser extent,
Eastern Europe, due to high modernisation potential.
Growth markets will continue to be India and Southeast
Asia, while in Western Europe the market will move si-
deways at a high level. The main technical fields of the
future are precision farming and digital farm manage-
ment.

In which areas will traditional passenger car and
truck suppliers have the best entry opportunities?
Clearly in the powertrain. Existing know-how can be
transferred very well there, from the base engine to ex-
haust aftertreatment. Thermal management is almost
even more important here across all powertrain variants
than in road vehicles because many agricultural machi-
nes often run at rated load.

There will also need to be many innovations in elec-
tronics—from the on-board electrical system and data

ABOUT THE PERSON

Peter Fintl

is Vice President Technology & Innovation at
Capgemini Engineering.

Source: Capgemini




transmission through to the software-defined vehicle.
Competent suppliers are in demand especially for topics
such as autonomous driving, precision farming and the
digitalisation of the farm. Even if the requirements differ
in detail, object detection on the road must recognise
children at play; in the field, it is more important to dis-
tinguish crops from weeds.

What different framework conditions do traditional
passenger car and truck suppliers need to prepare
for in agricultural machinery?

Cost sensitivity is even greater in agricultural machinery.
Added to this are the very high availability and reliabili-
ty of working machines—under sometimes extreme
environmental conditions. These also require pronoun-
ced ease of operation and high cab comfort. In agricul-
ture, the purchaser is typically also the owner and ope-
rator of the machine.

And in what ways do agricultural machinery manu-
facturers such as AGCO or John Deere operate diffe-
rently from Mercedes-Benz or Volkswagen?
Compared with passenger cars and even trucks, tractor
and harvester manufacturing is a low-volume business,
albeit with far more versatile products. Agricultural ma-
chinery OEMs work with much more flexible technology
platforms and E/E architectures to achieve economies
of scale. The large-series mindset of product life cycles
and model generations is less prevalent here.

Agricultural machinery OEMs place great value on
their data ecosystem, which encompasses not only the
various machines and their digitalised operation, but
also data management including satellite-based functi-
ons, back-office functions and cloud solutions. On this
front, the agricultural machinery industry is already
thinking in a much more connected way.

Autonomous driving: will it be easier to realise in

agriculture than on the road?

In the field, many of the disturbances and risk factors of
road traffic (for example, other road users crossing your
path or high speeds) are absent. You are working in a

closed environment. That is why autonomous driving is

easier to implement there—whether for a single tractor,
for convoy operation during harvesting or for swarm-in-
telligent mobile robots. There is also a clearly defined

business case behind autonomous driving in agricultu-
re:lesslabour input and lower wage costs. Not least, agri-
cultural machines offer sufficient installation space for
the sensor suite, which is very similar to that in cars and

trucks.

Will swarm intelligence catch on in the field?
Starting from electrified, smaller working machines, it
depends on advances in electric drives in terms of ener-
gy storage and operating efficiency. It also requires a
certain degree of robotic intelligence and environment
perception. The core question is: can a machine hoe
weeds or pick fruit as well and as cheaply as a human?
Only then will its use be worthwhile.

What are the key differences between passenger-car
and truck powertrains and those for agriculture?

Passenger car and truck powertrains are tailored to a
much narrower application field than those for agricul-
tural machines. A tractor must run for hoursin the field

Source: Aldo Ferrero

AT

Availability and
reliability are basics
for agricultural ma-
chinery, as seen here
in the harvest opera-
tion.

at maximum load and be just as efficient in part-load
operation, for example with alog splitter, or with varying
load profiles on the road. The additional working func-
tions together with auxiliary drives make the overall
powertrain of the agricultural machine considerably
more complex.

What trends do you see in powertrain technology?
Core aspects are always the costs and the availability of
the working machines. For that, the diesel engine is a
very well-suited power unit because it covers a great ma-
ny requirements. However, alongside the decarbonisa-
tion debate it is also subject to tightening emissions le-
gislation, which leads to higher initial, operating and
service costs and thus plays somewhat into the hands of
the battery-electric powertrain. Hybrid drives and
drop-in fuels for diesel are complementary options. On-
ly if we pull out all the stops will agricultural powertrains
become more environmentally friendly while remaining
cost-competitive.

How realistic are alternative fuels as a substitute for
fossil diesel?

HVO will become an attractive fuel for agriculture—
available, well-priced and straightforward to handle. For
some other e-fuels, I struggle to imagine that they will
be available in sufficient quantities at attractive prices.
For all bio- or e-fuels, much will depend on the frame-
work conditions and incentives defined by policy-ma-
kers.

Where will battery-electric drives prevail in the me-
dium to long term?

As batteries have already become significantly cheaper
and will soon become much more capable, [ see oppor-
tunities for electric drives in many applications for trac-
tors and other self-propelled machines. Electric machi-
nes are robust and low-maintenance. However, not eve-
ry duty cycle yet suits the electric drive, such as continu-
ous heavy field work at harvest time. But for smaller jobs

around the farm, in vineyards or in municipal applicati-
ons, [ already see opportunities today. m
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ECO-FRIENDLY DRIVES

What we do for green farming

Agriculture secures our food supply daily and is directly affected by the
impacts of global warming. Itis in all of our interests to limit carbon
emissions in this sector as much as possible. Deutz AG contributes to
this effort with its products and expertise.

Bert van Hasselt, CEO of the New Tech business unit at Deutz AG

‘green farming’ and, in the future, will replace inter-

nal combustion engines that run on fossil fuels. It is
not yet clear which drive technology will prevail in the
market in the long term. Hydrogen in fuel cells and inter-
nal combustion engines provides propulsion with very
low pollutant emissions, but the technology currently
remains too inefficient, complex, and sensitive for tough
everyday use. "ReFuels” are at least carbon neutral, but
they are set to remain scarce for years to come.

We at Deutz AG believe that, in the medium term,
electric mobility promises the best balance between
environmental compatibility, suitability for everyday
use, cost-efficiency, and technical maturity. Electric
drives are low-noise and have zero emissions at the
point of use, making them suitable for use in livestock
facilities and residential areas.

E co-friendly drive systems are a building block of

| A complete ecosystem

The Deutz New Tech business unit has a comprehen-
sive portfolio of products and extensive expertise in

14 AutomobilIndug

battery-powered electric drives for agricultural vehic-
les. The company has evolved into a full-service provi-
der through the development of its own technological
expertise, augmented by acquisitions such as Futavis
for battery management systems and UMS for the
complete integration of electric-drives.

This ecosystem ranges from electric traction motors
through batteries, power electronics, and software to
charging solutions. Deutz is progressively digitalizing
the drivetrain and enhancing it with additional custo-
mer-centric software functions.

Thanks to its more than 160-year history of building
internal combustion engines, the company has a we-
alth of experience in designing and integrating drives
and is very familiar with the requirements of specific
vehicles. In addition, its comprehensive service net-

Telescopic handlers
are pioneering appli-
cations for electric
drives. Pictured here:
a Magni telescopic
handler with Deutz
battery.



Source: Deutz AG

work - comprising more than 1,000 service outlets
worldwide - is being steadily prepared for the switch to
EVs. Experienced specialists with extensive training in
high-voltage technology service the electric drives and
perform any repairs that may be necessary.

| Development in Energy Storage

For batteries, which are the centerpiece of electric
drives, Deutz New Tech offers NMC (nickel mangane-
se cobalt) and LFP (lithium iron phosphate) batteries,
the two most promising types of battery chemistry at
present. Thanks to LFP technology’s increasing energy
density, higher resistance to thermal runaway, lower
cost, and longer cycle life, it appears to be catching up
with NMC technology, which has been the preferred
choice to date.

The company uses both types of battery chemistry to
make batteries of various sizes and operating voltages
up to 1,000 volts, offering customers a modular battery
toolbox that can be tailored to customers’ specific pow-
er needs and individual dimension requirements.

Semi-solid and solid-state electrolytes and new ano-
de and cathode materials will cause further leaps in
technology and significant advances in energy density.
This will further increase the competitiveness of elect-
ric drives compared to diesel engines and facilitate
deeper market penetration - also in respect of vehicles
that require a lot of power when in continuous use.

Should the amount of energy stored in a battery be
insufficient to keep a combine harvester, shredder, or
other piece of machinery going, however, Deutz also
offers swappable battery systems that facilitate the swift
replacement of batteries and rapid provision of electri-
cal energy. The company already supplies such swap-
pable batteries for large excavators on a commercial
scale.

| Afuture full of energy

Deutz "Power Tree" is a mobile rapid charging system
for farms, depots, or construction sites and comple-
ments Deutz” batteries. It comprises a battery storage
system complete with full charging infrastructure for
400- or 800-volt batteries with DC power of up to 150
kWw.

Therapid charging system, which ishoused ina10- or
20-foot container, has a storage capacity of up to 256
kWh (up to 1 MWh in the future) and can be operated
off-grid almost like a power bank or can be connected
to the grid. The Power Tree enables having a DC rapid
charging station set up on site with minimal effort. Ma-
chinery can be recharged in under 30 minutes.

If a farm generates its own electrical energy using
photovoltaics, that energy can be stored in the Power
Tree and used in the farm’s own vehicles at an unbeata-
bly low cost. Over the course of several projects, the
company has successfully demonstrated which types
of vehicles can be equipped with this technology.

For example, we fitted a high-performance battery in
atelescopic handler manufactured by an Italian manu-
facturer. The telescopic handler is largely used in an
agricultural setting and can therefore be routinely char-
ged with the Power Tree. We have already agreed further
trials for batteries and/or electric drives in telescopic
handlers with other manufacturers.

Smaller tractors also have the potential to be electri-
fied. In fact, Deutz has already installed batteries in a
southern European manufacturer’s vineyard tractors.
Because they also serve as multifunctional equipment
carriers for municipal purposes, small tractors are a
promising area of application. But drive systems with
a capacity of more than 100 kW are now also being tes-
ted in larger tractors for use on construction sites or in
agriculture.

In around five to ten years, it will likely be possible to
put electric drives into almost all agricultural vehicles,
at least from a technical perspective. Whether the ser-
vice life of the battery storage systems will then be suf-
ficient for use in day-to-day operations remains to be
seen. We are working hard on increasing storage capa-
city by using innovative cell and battery technology.

A further challenge going forward will be replacing
hydraulic drives with electric solutions. This is because
combining electric traction drives with, for example,
hydraulic fluid cycles - such as for vehicle attachments

- or mechanically driven water pumps is not necessari-
ly practicable. In this context, electric high-voltage
drives and actuators offer interesting potential for effi-
ciency gains - provided they are similarly powerful.

| Keeping sight of the entire drivetrain

With its modular drive systems, battery systems, and
charging systems, Deutz offers solutions for electrify-
ing a wide range of agricultural machinery. The com-
pany keeps the entire drivetrain in mind and is able to
fulfill individual requirements in terms of power out-
put, installation space, and infrastructure.

Together with our partners and subsidiaries, we con-
tinually trial innovative solutions and - once their po-
tential has been confirmed in practice - methodically
develop them into products for volume production. m

The modular Deutz

battery portfolio

comprises LFP and

NMC batteries.
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Voss Automotive

develops and manu-

factures line systems,

connectors and E-MOBILITY
valves for thermal

management sys-

Rethinking thermal

management

Thermal management is a crucial interface between vehicle
engineering, energy storage and sustainable operation in
agriculture. The requirements go beyond conventional vehic-
le technology and call for holistic solutions.

Michael Ommer, Product Manager Thermal Management, Voss Automotive GmbH

lenges, especially in thermal management: whet-
her pass car or agricultural machine, the demands
on temperature control for the battery, power electronics
and cabin differ markedly by duty cycle. Cars, constrai-
ned by package, rely on compact, efficient systems focu-

The mobility transition brings new technical chal-

16 AutomobilIndustrie |2025

sed on comfort and range, whereas heavy agricultural

machines must operate reliably under extreme conditi-

ons.

As a system supplier, Voss Automotive develops and
manufactures tailored technical solutions matched to
each application - such as line systems, connectors and

Source: Voss




Source: Voss

valves for differing requirements. Voss thus supports the
sector not only in optimising existing systems, but also
as a partner in the electrification and transformation of
modern agricultural machinery.

The electrification of agriculture is slowly gathering
pace. While battery-electric drives are long-established
in the automotive sector, the transformation of agricul-
tural machines is still at an early stage. This is due,
among other things, to the sector's specific demands:
long operating hours, dust, vibration, extreme tempera-
tures and low vehicle speeds at full load. With the right
thermal management solution as a key technology, the
future of agricultural engineering can be reshaped.

| Battery cooling under extreme conditions

Electrically driven agricultural machines must operate
reliably under extreme conditions. Stable battery tem-
perature control is vital for performance, safety and ser-
vicelife. As there is noram air for passive cooling, active
systems such as pumps, fans and heat exchangers are
indispensable. Added to this arelong full-load operating
periods, for example during harvest, which cause conti-
nuous heat build-up.

These demands make thermal management a key
technology for a successful transition. Immersion co-
oling is particularly well suited: high-performance bat-
teries are directly bathed by an electrically non-conduc-
tive fluid, enabling uniform temperature distribution -
ideal for continuous operation in the field.

At the same time, this technology places specific de-
mands on material selection: components must not on-
ly be electrically conductive, but also meet the highest
standards for resistance to ion leaching. In practice, such
systems ensure thermal stability even under high conti-
nuous loads and are therefore a central building block
for the deployability of electrified agricultural machine-
ry. A key part of these immersion-cooling systems are
space-optimised connector systems.

They are rated for continuous temperatures from -40
°Cto +85 °C and enable safe, intuitive assembly - both at
initial installation and during maintenance. Their high
mechanical robustness and media compatibility make

Modular valve
systems mix or
separate coolant
flows as required.

them equally suitable for cars, commercial vehicles and
agricultural machinery.

Valve technology as a key to efficient
cooling circuits

In modern vehicles - whether cars, on-highway or
off-highway - different cooling circuits must be precise-
ly controlled and matched to changing operating condi-
tions. Electrically actuated valves play a central role in
regulating coolant flow and temperature.

Modular valve systems make it possible to mix or se-
parate multiple flows on demand - for example between
the battery, power electronics and cabin climate control.
What matters is not only hydraulic performance, but al-
so integration into the vehicle architecture.

Another technical aspect is media flexibility: depen-
ding on the working fluid (e.g. water-glycol, oil, refrige-
rant), the valves must meet specific material require-
ments. This is particularly relevant for multifunctional
heating and cooling systems - for example, pre-heating
batteries in winter or air-conditioning the cab during
long summer shifts.

Thermal management as the link between
vehicle and energy system

Alongside the electrification of agricultural and off-high-
way vehicles, energy storage solutions are increasingly
coming into focus - such as stationary battery energy
storage systems (BESS).

On farms, these storage systems can take on various
tasks. They can store surplus photovoltaic power for
on-farm use, or act as buffer storage for fast charging
working machines without expanding the existing in-
frastructure.

A forward-looking approach for such storage systems
is the use of second-life batteries: after the use in auto-
motive applications, battery modules can be reused in
BESS containers, which in turn have specific temperatu-
re-control requirements - for example regarding charge
rates, safety and component longevity.

By deploying tailored thermal management systems,
the interface between vehicle and stationary storage be-
comes an integral element of efficient technology trans-
fer.

| Sustainability as a transformation trend

Second-life batteries embody sustainability like few ot-
her products: instead of disposing of batteries, their life
cycle is extended and used productively. The same ap-
plies to integrated line systems, which are designed for
durability and can span multiple battery life cycles.

Beyond system architecture, the recyclability of mate-
rials is crucial. Design-for-recycling components, me-
dia-compatible line systems and detachable connec-
tions help conserve resources and improve the CO, foot-
print. Combined with efficient system design, ecological
and economic goals can be better reconciled. m
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AGRICULTURE

Alternative drives for agricultural
machinery in practice

What alternative drives exist for agricultural machinery and how prac-
tical are they? This was discussed by agricultural engineering experts at
the beginning of July, who also sent a clear demand to the government.

Thomas Giinnel

ded that alternative drives for agricultural vehicles

are often already suitable for everyday use, follo-
wing the ,Practical Day on Alternative Drive Energies for
Agricultural Machinery”.

The Lower Saxony Chamber of Agriculture conclu-

At the ,Practical Day on Alternati-
ve Drive Energies for Agricultural
Machinery,” companies showca-
sed their vehicles.

18 Automobil Industrie |2025

In early July, agricultural engineering experts and em-
ployees from manufacturers and distribution compa-
nies met to showcase electrically operated wheel and
telehandlers, feed pushers and barn cleaning robots, an
electric feed mixer, an electrically operated rider machi-

Source: Wolfgang Ehrecke



ne for barn cleaning and feed delivery, a seed drone, e-
tractors, and tractors with combustion engines powered
by rapeseed oil and hydrogenated vegetable oil, HVO.

E-models sometimes cheaper in
maintenance

,Especially for work in the barn and on the farm premises,
as well as for tractors up to about 100 horsepower, elec-
tric drives are increasingly considered an interesting
alternative to diesel engines,” explained Harm Driicker,
who heads the agricultural engineering, energy, building,
and emissions protection department at the Chamber of
Agriculture. Farms producing solar power could use it to
charge their e-vehicles and e-machinery. ,For agricultu-
ral machinery with higher performance, electric drives
are currently not feasible - the corresponding batteries
would be too heavy, and therequired charging times too
long,“ Driicker said. There is already a viable selection of
e-models, especially for yard loaders, added Martin Vau-
pel, an expert in tractor and transport technology at the
Chamber of Agriculture.

+Although electrically operated vehicles are generally
significantly more expensive than comparable combus-
tion models, we found in our yard loader test in 2023 that
some electric models - assuming government subsidies
and reasonably priced electricity from own photovoltaic
systems — may surpass their combustion counterparts
in economic efficiency.”

| Energy mix of electricity and liquid fuels

According to the Chamber of Agriculture, experts see
very good chances of replacing combustion engines with
electric drives in machines with lower power - this was
made clear in the lectures during the Echem Practical
Day. ,Small and medium-sized agricultural machines
will be battery-powered,” said Ludger Frerichs, head of
the Institute for Mobile Machines and Commercial Ve-
hicles at the Technical University of Braunschweig. Fre-
richs foresees an overall energy mix of battery-electric
and combustion engine-driven systems: ,Every farm is
different, and each must find its economically suitable
energy mix.”

| ,,Fossil diesel has no future”

In addition to electricity, liquid alternatives to fossil die-
sel fuel will be highly sought after to achieve German
and EU climate protection goals - the speakers also ag-
reed on this, according to a statement. ,Given today's
technical possibilities, liquid renewable fuels will have
the greatest importance in the near future for agricultu-
re,” said Hartmut Matthes, CEO of the Federal Associa-
tion of Contractors. ,This is especially true for higher
performance classes of agricultural machinery, while
farm vehicles and lower performance classes can be ef-
fectively used with battery-electric drives.”

Fossil diesel fuel has no future - quickly and with im-
pactful CO, reduction, the focus should be on plant-ba-
sed fuels, especially HVO and biodiesel, emphasized TU
lecturer Frerichs.

,Planning certainty is the basic prerequisite for the
agricultural engineering industry,” said Johannes Hipp,
an agricultural engineering expert at the mechanical
engineering association VDMA. Already today, the ma-

~However, this requires political will to
finally take clear and decisive action

regarding alternative fuels.”

Johannes Hipp, Technical Speaker at VDMA

jority of machines are, for example, HVO-ready, meaning
operators can easily switch from fossil to renewable fu-
els. Effective incentives for the use of bio-based and re-
newable energy carriers are the first step to initiating the
transition in manufacturers and users, Hipp continued.

,However, the political will is needed to finally take
clear and decisive action on alternative fuels.” Agricul-
ture itself could support the transition through appro-
priate cultivation planning, added Frerichs: ,We only
need a small percentage of agricultural land to replace
fossil diesel in agriculture.”

| Important decisions on farms

Hartmut Matthes sees important criteria for implemen-
ting this energy transition in tanks and storage: ,This
begins with the possibilities for acquiring agricultural
machinery and energy carriers - available models and
suitable charging infrastructure must be considered,”
Matthes explained. ,Furthermore, the impact of new
technologies on production processes, such as compati-
bility with existing equipment, must be assessed.”

Additionally, the effects on labor economy, such as
refueling and charging processes and handling of ener-
gy carriers, should be considered. "Finally, the economic
efficiency of alternative drive energies should be evalua-
ted: This includes aspects such as investment costs and
investment security, potential subsidies, impacts on
competitiveness, and the ecological footprint of agricul-
tural products.”

| Demand on the Federal Government

,The Practical Day shows that there are already available

machines and a range of alternative drive technologies.
There will be no return to vehicles operated solely with
fossil fuels,” said Agriculture Minister Miriam Staudte
during the event. ,When fully electric machines are
charged directly via photovoltaics on the barn roof, it
pays off twice: for the climate and the farm's wallet. Thus,
the new federal government must implement appropria-
te funding instruments to promote momentum, inno-
vation, and willingness to invest,” argued Staudte.

The event was organized by the Lower Saxony Cham-
ber of Agriculture, together with the Lower Saxony Mi-
nistry of Food, Agriculture, and Consumer Protection in
Echem, Lineburg District. m
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CONTROLS

From the road into the field

The requirements for control units in agricultural machinery differ from
those in the automotive industry. This influences the choice of materials
and design. However, suppliers can still leverage synergy effects.

Jiirgen Jungert, Director Commercial Vehicles, Preh Group

gricultural environments come with extreme
Aconditions: dirt, dust, moisture, vibration, and

significant temperature fluctuations. The need
for robust agricultural machinery stands in stark con-
trast to the refined aesthetics and tactile precision often
found in automotive control units. High-gloss surfaces
and compact, sensitive actuation are desirable in certain
automotive applications, whereas agricultural controls
must be durable, offer tactile clarity, and provide clearly
defined actuation paths to ensure reliable performance
under demanding conditions.

Is it therefore contradictory for a supplier to develop
automotive control elements and HMI systems for com-
mercial vehicles? Or can these areas learn from and be-
nefit each other?

Development of automotive
control elements and HMI
systems for commercial
vehicles may include com-
pound effects.

20 Automobil Industrie | 2025

| Platform Strategy

At first glance, the concept may seem contradictory gi-
ven the highly specific customer requirements across
sectors. A development team cannot easily address au-
tomotive surface finishes with finely tuned torque set-
tings while simultaneously meeting the extreme robust-
ness requirements of agricultural machinery. Despite
these differences, there are clear points of convergence.

Haptic feedback and visual design remain critical fac-
tors for delivering a brand-consistent user experience -
whether in passenger cars or commercial vehicles. Tech-
nologies that have been successfully implemented and
validated in the automotive sector are selectively adap-
ted to meet the operational demands of commercial
vehicles. Concepts tailored specifically for the agricultu-
ral sector cannot simply be transferred from other areas;
they require substantial in-house development.

| Control Consoles in Agricultural Vehicles

Modern agricultural machinery encompasses a wide
range of functions, and a modern control architecture
must integrate these capabilities ergonomically and
intuitively. In close collaboration with agricultural
machinery manufacturers, Preh has developed
multifunctional console systems based on a
modular and flexible platform concept.

reh / Kl-generiert




A core element is the multifunction lever, featuring a
button layout that minimizes frequent repositioning
during operation. Proportional valves for hydraulic con-
trol remain an important part of the design to ensure
reliable and user-friendly handling.

In certain configurations, rotary knobs allow for mul-
ti-axis input for rotation, press, and tilt functions, ena-
bling precise and efficient navigation. The underlying
technology for these rotary controls is derived from au-
tomotive applications, allowing for partial technological
transfer where appropriate.

Ultimately, these console systems serve as the inter-
face between operator and machine. They consolidate
control and monitoring functions into a cohesive, ergo-
nomically optimized platform, facilitating intuitive and
precise machine operation under diverse conditions.

Synergy benefits in Development and Ma-
nufacturing

Upon closer examination, synergy benefits between in-
dustries are not contradictory. However, experience
shows that the development and manufacturing of HMI
controls for passenger cars and agricultural machinery
within a single organizational framework do not auto-
maticallylead to synergies. Individual components like
multifunction switches or rotary controls can be adapted

with manageable effort from a technological perspective.
Nonetheless, increasing functional demands in agricul-
tural machinery cockpits require distinct design approa-
ches and development processes that differ significant-
ly from those in the automotive sector.

Here, console systems have proven their effectiveness.
Although they can integrate certain automotive-derived
technologies, they are predominantly proprietary solu-
tions tailored to the specific requirements of agricultural
machinery. Preh’s platform strategy enables modularity
and scalability.

Collaboration with OEMs allows for products that
meet real-world needs - both on the road and in the
field. m

~Functional demands in the cockpits of
agricultural machinery require unique

design approaches and development
processes.”

Jirgen Jungert, Director Commercial Vehicles
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AGRICULTURAL TECHNOLOGY

Al and Robotics in Agriculture

The practical
project ,Al Real
Laboratory Agri-
culture” focuses
on artificial intelli-

gence and robotics
in agriculture.

How can artificial intelligence and robotics help in agriculture?
This is being researched by several partners in practice in the

"Al Real Laboratory Agriculture”.

Thomas Giinnel

botics offer enormous potential to make agricultu-

re more sustainable, describes Professor Tim Ro-
mer from the University of Osnabriick. Romer leads the
new project ,Al Real Laboratory Agriculture, RLA.

In this project, research companies and institutes
from the regions of Osnabriick and Braunschweig aim
to integrate these technologies into agriculture ,to
achieve a balance between productivity and environ-
mental protection,” says Romer. How exactly? By mini-
mizing the use of water, fertilizers, and pesticides, the-
reby preserving the soil.

Technologies such as artificial intelligence and ro-

22 Automobil Industrie | 2025

The project is being established, among other places,
on an agricultural experimentation farm, the ,FieldLab
Agriculture”. The farm will be expanded into a research

Source: Wolfgang Ehrecke

location over the coming months. Additionally, the pro-

ject partners intend to implement application-specific

projects. In one project, for instance, they aim to inves-
tigate how data from smart cultivation equipment, dro-

nes, satellites, and robots can be used to determine plant
diversity in fields.

Furthermore, they seek to answer fundamental ques-
tions: about the acceptance of new technologies, willing-

ness to invest, economic viability, legal situation, and the



interests of individuals or investors involved in agribus-
inesses.

| Project Location Lower Saxony

According to the University of Osnabriick, Lower Saxony
isone of the most significant agricultural regions in Ger-
many in terms of agricultural area and economic output
of the ,AgriFood" sector. This is one reason why the pro-
jectislocated here. The region between Oldenburg and
Miinster, with Osnabriick at its center, has developed
into one of the most productive agricultural economic
areas worldwide, particularly in livestock.

A strong SME sector is closely linked with the Univer-
sity and the University of Applied Sciences Osnabriick.
Inthe Braunschweig region, crop farming predominates, Smart mowing
with many research institutions specialized in agricul- robots are a way to
ture. the Agrotech Valley Forum e.V.,, the Technical University farm land more
of Braunschweig, the Johann Heinrich von Thiinen Ins- efficiently.
titute, the Leibniz Institute for Agricultural Engineering
and Bioeconomy e.V,, and the Network Crop Production
The project brings together representatives from science, =~ Lower Saxony e.V. The project partners have access to
business, society, and politics—in both research and  fundamental research on Al, Data Science, and Robotics
practical implementation. The project participants in-  in Osnabriick and Braunschweig, with applications in
clude the University of Osnabriick as the consortium  the agricultural and food industry. The Volkswagen
leader, the German Research Center for Artificial Intel- Foundation funds the project with 18.9 million euros
ligence, the University of Applied Sciences Osnabriick, over five years. m
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INNOVATION AWARD AGRITECHNICA 2025

These are the best innovations
at Agritechnica 2025

The winners of the "Innovation Award Agritechnica" have been announ-
ced. The outstanding innovations range from smart farming to flywheel
energy storage, drive management, and driver assistance systems.

Thomas Giinnel

Agritechnica 2025.

24 Automobil Industrie | 2025

' t Agritechnica, manufacturers and suppliers
of agricultural machinery technology show-
gricultural

case their innovations. From 250 applications,
the German Agricultural Society, the organizer of the
fair, has awarded two gold and 22 silver medal win-
ners.

| Gold medals at Agritechnica 2025

Miiller Landmaschinen GmbH & Aebi & Co. AG Ma-
schinenfabrik receive a gold medal for the "Line Trac-
tion" product. The "Line Traction System" in the Aebi
Terratrac replaces traditional differentials. Here, all
four drive wheels of the vehicle rotate at the same
speed. In cornering, the system adjusts the speed using
proportional valves in the hydrostatic circuits. This
reduces the stress on the turf and increases safety du-
ring maneuvers in sloping terrain, as there is less risk
of slippage.

Claas receives a gold medal for a 70-ton square baler.
In the press, a frame-integrated main gearbox allows
direct power flow, while two flywheels, each storing
around 200 kilograms of energy, support the stability of
the press process. The system includes an intelligent
assistance system that continuously detects and adjusts
torques based on material characteristics. The adaptive
control also ensures optimal driving speed depending
on the current loads.

| Silver medals at Agritechnica 2025

Same Deutz-Fahr Deutschland is awarded a silver
medal for "Deutz-Fahr TAGS." The driver assistance
system integrates well-known automotive technolo-
gies such as lane-keeping assists and collision war-
nings for tractors. It takes into account specific condi-
tions of agricultural vehicles, such as the use of front
and rear attachments and driving on roads without
lane markings.

Another medal for Claas is for an adaptive drivetrain
management system. The system optimizes the perfor-
mance of tractors. It uses efficiency maps for the engine
and transmission and learning algorithms. It remem-
bers load requirements in the field and adjusts engine
speeds to minimize consumption and optimize tractor

] operation. Additionally, the system offers features like

"Auto Load Anticipation" to prevent performance losses.



Grimme receives a silver medal for the "Go-Clean
Concept" — a hydraulically openable housing that all-
ows easy access to machine components. This signifi-
cantly reduces the cleaning time of tillers and prevents
the spreading of soil pests between areas of use.

Lemken isawarded for "iQblue Fan Automation.” The
system automatically adjusts the fan speed of seed drills
to match the current airflow required for the seeds. It
monitors the intake air volume in real-time, ensuring
efficient operation, reducing potential sources of error,
and guaranteeing optimal material flow.

Rauch receives an award for "VarioSmart." The system
enables precise adjustment of the rotational speed on
the spreading discs of fertilizers. The right spreading
disc can be targetedly regulated. This maximizes the dis-
tribution accuracy of the fertilizer at field edges and mi-
nimizes scattering losses.

The Amazonen-Werke are recognized for their "ZA-
TS 01 AutoSpread.” The fertilizer spreader uses radar and
Al technology to autonomously control the direction
and range of the throw. Spreading discs become redun-
dant, the system can continuously adapt to changing
fertilizer qualities and conditions.

Borger receives an award for "Bioselect RC250." The
separator uses a "Multi Disc vario," enabling the adjust-
ment of pressure, speed, and direction during the sepa-
ration process. This flexibility leads to more efficient
throughput performance, reduced energy consumption,
and wear.

Einbock and Claas E-Systems applied with "Smart-
Hill." The system uses a stereo camera to analyze the
terrain and align the hoeing elements precisely. This
allows reliable weed control even in hilly terrain. The
system compensates for the slope and prevents drift.

Horsch receives a medal for its "Proactive BoomCon-
trol." The system uses 3D radar sensors to create detailed
terrain models and optimize the control of plant protec-
tion sprayers. The anticipatory adjustment prevents
faulty spraying processes and optimizes target area
treatment.

Geringhoff is awarded for "Yield EyeQ." The system
uses high-resolution cameras to capture harvest losses.
It analyzes real-time data and allows dynamic optimiza-
tion of machine settings.

Schumacher receives an award for the "EasyCut3
QuickFit Cutting System." It allows a tool-free design of
the mower blades for easy replacement.

Claas has won a gold
medal with its square
baler.

New Holland is awarded for "Corn Header Automa-
tion." The system reduces corn harvest losses through
sensor adjustments. The sensor data dynamically cont-
rol the picking rollers based on harvest conditions.

Arnold Next G receives a silver medal for "Duxalpha.”
The 3D track guidance system takes terrain heights and
profiles into account during track planning. This allows
more precise processing and more efficient use of agri-
cultural resources through position-accurate adjust-
ments.

The "Intuitu Smart Pressure Assistant” from Nokian
optimizes tractor tire pressure to avoid soil compaction
and improve traction. The new assistant uses tire sen-
sors to determine the load during driving within minu-
tes. It considers variables such as driving speed, vehicle
configuration, and ground conditions, achieving accu-
racy of +/- five percent in 80 percent of cases, and provi-
des tire pressure recommendations for road and field.

| Condition monitoring and image analysis

Another medal for Claas goes to the "Jaguar 1000." The
forage harvester is designed for high throughput per-
formances of up to 500 tons per hour. It is roadworthy
with an overall width of 3.30 m. The drum configura-
tions of the V-Flex chopping drum are flexibly adjusta-
ble by exchanging ring segments and knives. A variab-
le drive via quick couplers and a hydraulic drive with
speed adjustment power the systems. The "Cemos
Auto Header"regulates speeds automatically. Another
assistance system monitors the knife condition and
automatically reports the need for grinding. As header
width increases, angle, load, and gyro sensors optimize
the crop flow through hydraulic damping. This mini-
mizes transfer losses and extends component life.
Krone receives an award for "OptiSet.” Users can re-
motely set the spreading angle of all tedders of a rotary
tedder centrally and synchronously at the touch of a
button, steplessly between 13 and 19 degrees. The system
also functions autonomously in automatic operation.
The Amazonen-Werke and Sky Agriculture receive
an award for a similar product: "EasyMatch" fertilizer
recognition using Al and "Fertieye-Smartphone Image
Analysis." Easy Match uses Al and image analysis to crea-
teadigital fingerprint of fertilizer granules from a photo.
With over 250 characteristics, the system compares this
fingerprint with a fertilizer database - and provides pre-
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cise settings for Amazone spreaders, even for unknown
fertilizer products.

Ferti Eye combines simple sample preparation with
optimized image analysis to individually analyze partic-
les. It calibrates their color and geometry and calculates
the ballistic flight properties—for a precise prediction of
spreading range and quality.

Claas, Fendt, and New Holland receive a silver medal
for products that determine the so-called Corn Silage
Processing Score, CSPS, in real-time. This was previous-
ly only possible in the laboratory. CSPS stands for the
degree of corn compression. "Cemos Auto Chopping,”

"ForageQualityCam," and "ForageCam" use cameras in
the harvester tower to analyze the structure of the chop-
ped material using Al and determine the corn breakage.

The Al first distinguishes between corn and plant re-
sidues and then measures the corn components. These
are divided into fractions > 4.75 mm and < 4.75 mm and
captured as percentages. The driver receives the CSPS
data immediately on a display and can use it to adjust
the cracker gap according to the harvest conditions.

| Agritechnica Innovation Award Gold

The German Agricultural Society awards companies
for innovative products at Agritechnica this year. Com-
panies receive the "Innovation Award Agritechnica"in

gold for a product with a new concept. The function
must have changed significantly - leading to a new
procedure or a substantial improvement of an existing
process. Key factors include practical importance, be-
nefits for operational and work management, impro-
vement of the environmental and energy situation,
and the impact on work facilitation and safety.

| Agritechnica Innovation Award Silver

The Innovation Award Agritechnica in silver is awar-
ded to innovations where a known product has been
developed to such an extent that a substantial impro-
vement in function and procedure is expected—wit-
hout meeting all the requirements for a gold medal.
The criteria for awarding include the economic signi-
ficance for practice, advantages in work performance
and quality, better functional reliability, and positive
impacts on the environmental and energy situation. De-
tailed information on the awarded products is available
on the Innovation Award Agritechnica 2025 website. m
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SOCIAL MEDIA
The Agri-Influencer Award 2025

e Agricultural  influencers
take their followers digitally
to the fields, barn, or tractor
cabin every day. The "DLG
Agrilnfluencer Award 2025"
honors individuals who aut-
hentically, expertly, and with
wide reach bring agricultu-
ral topics into the digital
space. This year's winners
will receive their awards du-
ring the Young Farmers Par-
ty on November 14. On the
same evening, the DLG will
announce the rankings. The-
se are the finalists.
Amongthe "DLG Best Agri
Influencer In Germany" is
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Nina Kleine. Nina lives with
her partner on his farm and

Source: Nina Kleine

shows her followers turkey
farming, crop production,
and life in the countryside.
Topics such as fattening, po-
tato harvesting, and other
year-round activities are co-
vered interestingly. "There's always a wink involved, and the account feels calm
and approachable, like watching over the garden fence and chatting with the
neighbors," describes the German Agricultural Society. Nina Kleine is from
Minster in Westphalia and currently has around 40,900 followers. as @hof_
zur_haskenau.

Patrick Danuser and his family live in the Rhine Valley, where they keep suckler
cows, raise poultry for meat, and are involved in arable and vegetable farming.
On Instagram, he speaks in Swiss German with German subtitles and good
hooks, addressing his audience very authentically and humorously. Besides
providing interesting insights into agriculture, he also covers topics like potato
theft. Patrick is from Bad Ragaz, Switzerland, and currently has around 45,200
followers as @danuser_hof.

Philipp Pelzer manages a farm with his family, focusing on bull fattening, crop
production, and energy generation. He has also been engaged in digital public
relations for agriculture for years, including for the former Funk-format "Hun-
dred Hectar Hometown." With humor, he incorporates memes and social media
trends, adapting them to the green sector, and explains his work understandably
for outsiders. Philipp is from Rahden in North Rhine-Westphalia and currently
has around 55,400 followers as @philipps_farmlife.

In the "DLG Best Agri Influencer International,” Franco Speranza is included.
Franco is a young farmer working with his family in crop farming. On social
media, he showcases this work, sometimes embellished with motorsport events.
His content comes across as approachable and light-hearted through friendly
interactions with followers. Franco is from Bell Ville, Argentina, and currently
has around 228,000 followers as @franco_speranza.

Noah Young and his wife founded their own farm, demonstrating gardening,
animal husbandry, regenerative farming, and modern family life in the country-
side, while also addressing industry issues. His account successfully bridges the
gap between producers and consumers with engaging, witty, and, above all,
creative storytelling. Noah is from Kenesaw, Nebraska, USA, and currently has
around 744,000 followers as @TheShilohFarm.

Tom Carlisle and his family run a farm in Northern England with sheep, fodder
production, and agritourism. On Instagram, he has developed his own humor-
ously warm-hearted approach to showing his daily agricultural life and work.
Forexample, he writes and performs songs on current topics or turns the herding
of lambs into a humorous competition as a sports commentator. Tom is from
Cracoe, UK, and currently has around 32,400 followers as @DalesFarmer. (thg)

With Nina ,there’s always a wink involved, and the
account feels calm and approachable, like wat-
ching over the garden fence and chatting with the
neighbors.”
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possible inaccuracies. No part of this publication can be
reproduced in any form or, with the help of electronic
systems, processed, copied or distributed, without ex-
press written permission.
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