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Flanders Make performs high-tech research with and to the ben-
efit of companies. This contributes to product and production
innovation for vehicles, machines and factories.

In this way, we help companies to be competitive in a globalised
market. Here are a few key figures.

In this report, we will elaborate on the results Flanders Make
realised in 2022, in its 3 co-creation centres, Drone Innovation
Interest group EUKA and in its core labs at the five Flemish
universities.



PREFACE OF

THE CHAIRMAN

As we look back on 2022, we can only conclude that we
are at a clear turning point after decades of intensive glo-
balisation. This change in direction was triggered by geo-
political tensions and the collapse of the global economy,
resulting in disrupted supply chains, a problematic energy
supply and historically high prices. Despite these chal-
lenges, our manufacturing companies continued to find
their way to Flanders Make, giving us a strong 16 percent
growth. It is clear to our companies that innovation is cru-
cial to remain competitive and enhance their resilience.

2022 IN RETROSPECT

Once the biggest impact of the corona crisis had subsided, we
recorded a solid recovery in the second half of 2021. A lot of
companies have clearly shown great resilience over the last two
years, partly thanks to the much appreciated government sup-
port. Just when everyone believed the global market situation
would move further in that direction in 2022, suddenly the war
and accompanying crisis in Ukraine broke out. Energy prices
went through the roof and supply chains were once again dis-

rupted, resulting in rapidly escalating prices. An additional neg-

ative impact in Belgium was that high inflation caused a sharp
rise in labour costs, due to the automatic wage indexation we
have here. This caused an additional competitive disadvantage
compared to neighbouring countries. Due to this polycrisis and
an unprecedented cost explosion, our companies were once
again under great pressure and forced to adapt to exceptional
circumstances.

In this difficult market situation, Flanders Make is even more
motivated to support our companies in their innovation pro-
cesses. Companies are already making many efforts to reduce
their energy bills and thus accelerate the transition towards a
more sustainable production. But they are focusing even more
on digitalisation and automation to counter higher labour costs.
And yet there is hope as we see that companies are not scaling
down their medium- and long-term investments in innovation. As
aresult, we at Flanders Make managed to realise a strong growth
of 16 percent in 2022: an achievement that, considering the enor-
mous challenges, our team can be very proud of.

EUROPE AT A TURNING POINT

With the large-scale conflict in Ukraine, Europe is losing its im-
portant 80-years of peace dividend. In addition, geopolitical ten-
sions between the US and China were high in recent years and
30 years of intensive globalisation came to an end. The corona
crisis and the war in Ukraine clearly exposed the vulnerability
of low-cost, just-in-time supply chains. The energy crisis also
showed that Europe has become far too dependent on cheap
energy supplies, both from the Middle East and Russia.

THE AMBITION FOR THE COVENANT
OF THE NEXT FIVE YEARS IS CLEAR:
WE WANT TO ACCELERATE THE DIGI-
TAL TRANSFORMATION OF OUR IN-
DUSTRY AND MAKE IT MORE SUSTAI-
NABLE AND WE WANT TO ACTIVELY
SUPPORT EVEN MORE COMPANIES IN
THEIR INNOVATION EFFORTS.”

— Urbain Vandeurzen, chairman of the Board of Directors

There is a growing realisation that the era of extreme globalisa-
tion with cheap energy and supply chains is over. Europe knows
that it will have to take responsibility for ensuring strategic tech-
nologies such as computer chips and protecting its own security.
Apart from this, also the strategic digital and sustainability transi-
tions remain high on the agenda. Add to this the fact that all cen-
tral banks - including the European Central Bank - accelerated
interest rate increases to keep inflation down, and you can see
that Europe has entered a new market environment.

THE FUTURE OF MANUFACTURING IN FLANDERS IS
UNDER PRESSURE

The challenging market situation requires a joint approach from
governments and companies. In Belgium, quite a few policies are
not adapted to the current challenges, such as the labour market
policy and the health insurance and pension system. The quality
of our education system has also been deteriorating alarmingly
for years. Moreover, Belgium is Europe’s worst pupil in terms of
the 2023 budget deficit. Companies must constantly adapt and
reinvent themselves and this is something our governments ur-
gently need to do as well.

Innovation is the solution. Together, we must - more than ever -
commit to a broad and deep innovation strategy. Now, let that be
precisely what Flanders Make’s mission is all about: helping our
companies to remain competitive by boosting their innovative
strength. We want to use sustainability and digitalisation to the
benefit of our manufacturing industry. This is how we strengthen
our ecosystem, which not only includes the mechanical engineer-
ing and automotive sectors, but also the food and pharmaceu-
tical sectors and all companies with similar production systems
and innovation challenges.

TOP TECHNOLOGY MADE IN FLANDERS

As an example of our innovative strength, | would like to highlight
two Flemish high-end technologies. On the one hand, we can be
enormously proud of top technologies developed for genera-
ting green energy, more specifically wind power and solar en-
ergy. Flanders has innovative wind farms in the North Sea and we
need to maximise their efficiency. Such high-tech projects at sea
are an important key to a sustainable future as well as a promis-
ing export opportunity for their developers.

On the other hand, Flanders Make is also hugely involved in in-
novations in the Flemish agricultural sector. Through many years
of collaboration with top companies, we've helped to develop
world-class machines and processes. In a previous annual report,
we already mentioned CNH, an agricultural machinery manu-
facturer that recently won five international innovation awards.
For years now, we have been supporting them with research and
developments related to Industry 4.0, smart sensors and data.
Together, we're developing high-tech agricultural equipment,
such as more efficient baler systems, soil tracking, smart controls
and numerous upgrades for their customer products.

NEW FIVE-YEAR COVENANT WITH THE FLEMISH
GOVERNMENT

Our ambitions are clear: we want to help our industry to re-
main competitive in this extremely difficult market environment
and continue supporting product and process innovations. This
is reflected in an ambitious proposal for a new five-year cove-
nant, with which we want to send a positive signal to the indus-
try and manufacturing companies. With the financial support of
the Flemish government, we aim to strategically strengthen our
manufacturing industry. Through a continued growth path, we
will focus in the coming years on a more competitive, digital and
sustainable manufacturing industry.

URBAIN VANDEURZEN
Chairman of the Board of Directors of Flanders Make

PREFACE OF THE CHAIRMAN

5



PREFACE OF

DIRK TORFS, CEO
FROM 2014 UNTILL 2023

2022 IN RETROSPECT

In 2022, Flanders Make launched quite a few new initiatives once
again. This has strengthened our open innovation ecosystem with
partnerships between companies, governments and knowledge in-
stitutions.

Some strong pillars:

« By programming and conducting industrially rel-
evant strategic research, we created levers and
strengthened the scientific base for achieving glo-
bal critical mass and excellence.

- By capitalising on new knowledge through re-
search, stimulating broad knowledge dissemination
and implementing research results, we accelerated
technological innovations in the Flemish manufac-

turing industry.

+ We created and strengthened an open innovation

environment, searching for synergies that led to
close and structured research partnerships.

Flanders Make further developed its ecosystem in 2022, building
on the momentum of previous years and continuously focussing
on the actual needs of companies. We were able to connect even
more companies and innovation leaders and realise impactful in-
novations. We also engaged more companies (both large compa-
nies and SMEs) in our research operations. Meanwhile, we are
working with numerous innovation actors to reach even more
sectors and support and accelerate the implementation of In-
dustry 4.0 throughout the Flemish economy. We are also bringing
more and more companies into contact with innovative solutions
through living lab projects and multiple collective knowledge dis-
semination projects (COOCK).

We increased our expertise with additional core labs within our
ecosystem: two core labs run by university economics depart-
ments now support product and production cost and lifecycle
analyses, respectively. These labs are important for research into
circularity and sustainability issues. We also added a lab with Al
expertise to bring existing knowledge and complementary ex-
pertise together. The research part of the ecosystem thus grew
to more than 850 researchers.

In line with this increase in research activities, the business part
also continued to grow. The number of members will soon exceed
the 200 mark (60 percent of which are SMEs), while more than
530 corporate partnerships with innovation impact or including
the use of our testing and validation infrastructure have already
been set up. Here as well, the right balance between large com-
panies (55 per cent) and SMEs (45 per cent) is important. We or-
ganised 35 events with more than 3,000 participants from almost
900 organisations, of which 800 were companies. We are also
proud of our partnership with SEW-Eurodrive in Germany and
Leuven, which demonstrates that our research is also relevant at

the European level.

Also in 2022, Flanders Make was the manufacturing industry’s
mainstay for research and innovation support. Thanks to all this
research, more innovations are easily finding their way to com-
panies. Technologies such as Al and digital twins are increasingly
embedded in our companies’ products and production processes.
After a two-year absence, the 2022 symposium was a much appre-
ciated reunion between many company representatives and
researchers. Flanders Make not only brought inspiring stories
from companies, but made the research results tangible through
(again more) demonstrations of recognisable applications for the
industry. The many positive reactions are a great recognition and
encouragement for all contributing researchers.

A few examples of the many achievements of the past year:
- Development of a prototype for diesel engine-to-electric
motor transformation for e-Trova.

+ Multiple-machine energy management using a DC grid
based on components from ABB, Siemens, etc.

« Predictive maintenance based on Al algorithms and raw
datasets from sensors.

+ Robot programming by way of AR/VR demonstrations.
+ Hybrid Al applied to a foil processing machine.

+ Transforming data and explicit knowledge into actionable
insights into the production process using knowledge
graphs.

FLANDERS MAKE'’S AMBITION

It is our ambition to continue offering full and maximum support
to industrial companies with manufacturing challenges, address-
ing both the needs for and the challenges of end-to-end dig-
italisation. This requires a business transformation based on a
five-pillar digital strategy:

product innovation
production innovation
business model innovation
talent & culture development

N

ecosystem developments

These pillars must be addressed in a balanced way when imple-
menting the strategy in order to ensure long-term results.

The renewed Flanders Make strategy is based on these pillars
and aims to create more and more impact on companies, their
products, production, people and business (models). The scope
has been expanded and new trends have been embedded in
our research strategy. As such, the Flanders Make strategy has
been aligned with the Flemish government’s “Smart Specialisa-
tion” strategy and contributes to its Vision 2050 and Vizier 2030
objectives.

TO MAKE A DIFFERENCE IN
TERMS OF SUSTAINABILITY AND
CIRCULARITY, COMPANIES MUST
LOOK FOR ADAPTED BUSINESS
MODELS AND SOLUTIONS FOR
THE ENTIRE LIFECYCLE OF THEIR
PRODUCTS.”

— Dirk Torfs, CEO

Flanders Make's core competences and capabilities regarding
Industry 4.0/5.0 technologies and research will be essential to
achieve the targeted impact. Activities involving digital twins and
production intelligence (domain knowledge, data & algorithms
throughout the entire lifecycle of products, production and op-
erations) will be given a boost. These technologies will become
dominant and create new insights for realising sustainability and
ecological as well as operational efficiency.

All this should keep our region highly competitive. The strength
lies in an industry that can continue to serve demanding custom-
ers, but also remains a strong innovation leader, along with the
Nordic countries.

NEED FOR AN AMBITIOUS GOVERNMENT

Such a strategic plan also calls for investments in research and
innovation. Therefore, the Flemish government must have the
courage to honour the growth scenario with the necessary re-
sources. This will enable Flanders Make to continue supporting
numerous companies in the manufacturing industry in their var-
jous transitions and to accelerate innovations so that Flanders
will be able to remain a competitive region and maintain its ex-
pert image.

DIRK TORFS
CEO

PREFACE OF THE CEO



2023 AND THE FUTURE

In early 2022, Flanders Make developed a new, ambitious strate-
gic plan for the next five years, titled “Research with impact on
digitalisation, sustainability and competitiveness for products,
production & workable work”. The world is changing, both on a
technological and geopolitical level. This calls for reflection on the
strategy to be followed and adjustments to be made so that new
trends, technologies and challenges have their place in our re-
search to support companies. The digital transformation is not yet
complete: we must help companies to integrate new technolo-
gies, such as digital twins, metaverse, high-performance comput-
ing, Al, quantum computing and so on.

At the same time, an even bigger challenge is coming our way:
the sustainability transition. This transition will be even more pro-
found, as we must move towards a well-considered lifecycle for
products. To do so, we must develop new business models that
fairly distribute collectively created value. When it comes to sus-
tainability, we will collaborate to achieve CO2 neutrality. We also
contribute to making the industry more circular and want to cre-
ate a strong impact on people-related issues. Finally, we continue
to encourage collaborations leading to an ecosystem economy
and stronger business models focusing on the entire value chain.
For us, the transition to a circular economy is part of the sustain-
ability transition. Ultimately, the circular economy must lead to
new raw materials (from recycled fractions) that can be an impor-
tant asset for a region without natural resources.

Our productivity remains stable but should be increasing. At the
same time, wages are derailing compared to our neighbours, in-
creasing the cost of products and lowering our competitiveness.
Good workers are becoming scarcer, requiring more automation
and efficiency efforts. Besides an outflow of older employees, we
also see increased mobility of (younger) workers. Therefore, we
also need systems for capturing and anchoring knowledge. Work-
able work is essential: technological and social scientists must join
hands to provide solutions.

DECENT WORK AND INDUSTRY, INNOVATION 1 RESPONSIBLE

ECONOMIC GROWTH AND INFRASTRUCTURE

1 CLIMATE 1 PARTNERSHIPS
ACTION FOR THE GOALS

CGONSUMPTION
AND PRODUCTION

INNOVATION REMAINS
THE KEY TO FUTURE
SUCCESS AND PROVIDES
AN ANSWER TO THE
MAJOR CHALLENGES
WE FACE.”

DIRK TORFS
CEO Flanders Make

PREFACE OF THE CEO
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OUR FORMULA FOR
THE SUCCESSFUL
TRANSFORMATION
TOWARDS A SMART

INDUSTRY

We've already read in our chairman'’s foreword that the
global social and economic context is eventful, to say the
least. This challenging post-corona period with its large-
scale conflicts, crises, inflation and rising prices is for-
cing companies to show resilience. Numerous Flemish and
federal initiatives help companies to pick up the thread
after two years of corona, such as Flanders Make’s ‘digi-
talisation accelerator programme’. With this programme,
we want to transform our companies - and by extension
the whole economy - in a sustainable way.

A smart industry with its defined future potential is not only sus-
tainable, but also digital and competitive. When every business
transformation rests on these pillars, we will continue to be at
the forefront of a globalised economy. Our CEO, Dirk Torfs, ex-
plains how this vital formula will lead to a smart industry.

SUSTAINABILITY

As a key factor for a smart industry, sustainability fits seamlessly
into the current social and economic climate, especially with the
huge fluctuations that we've seen in the fuel and energy prices
over the past year.

Yet sustainability goes much further, as a smart industry rests on
the following four pillars:
+ A green economy: more focus on energy efficiency and
electrification.

+ A human economy: focusing on workable work, upskilling and
reskilling.

+ An ecosystem economy: more sustainable partnerships
between companies and knowledge institutions to realise more

complex processes.

+ A circular economy: with new standards such as lifespan
extension, remanufacturing and smart maintenance.

@3

9 DATA

Data are the second driver of a successful digital transformation.
Data represent the basic ingredients for digital capabilities such
as cobots, digital work instructions, augmented reality, digital
twins, virtual reality and so on. By combining artificial intelligence
with domain knowledge and human insights, we can better man-
age its impact. Only then will we create the leverage we need for
the integration of man and machine. Data support the organisa-
tional learning process that strengthens both man and machine.
As such, data contribute to workable work and efficient produc-
tion processes, which will both be decisive aspects in the future.

€

9 COMPETITIVENESS

Finally, the competitiveness of manufacturing companies is the
third key factor for rolling out a smart industry. More than ever,
customers are demanding customised products in small volumes.
Companies that manage to control their design and production
costs also remain competitive in the global market. End-to-end
digitalisation is very important here: it allows companies to re-
spond flexibly and automatically to the constantly changing de-
mands of their customers and the corresponding design and pro-
duction adjustments.

CONCLUSION

In conclusion, the differentiating factor for industrial players to
initiate a sustainable transformation process lies in the relation-
ship between man, machine and domain knowledge. Accordingly,
the accelerated implementation of digital solutions with extra at-
tention to sustainability and competitiveness constitutes a vital
three-pronged approach. Only in this way, we will be able to fur-
ther develop our prosperous economy, which is under constant
pressure from international superpowers. The positive dynamic
initiated by Flanders Make is evident: we cooperate intensively
and create social and industrial impact with our research in each
of the domains that are key for leading us to a smart industry.

THE DIFFERENTIATING FACTOR
FOR INDUSTRIAL PLAYERS TO
EMBARK ON A SUSTAINABLE
TRANSFORMATION LIES IN THE
RELATIONSHIP BETWEEN MAN,
MACHINE AND DOMAIN
KNOWLEDGE.

— Dirk Torfs, CEO Flanders Make

TOWARDS A SMART INDUSTRY
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COLLABORATING
TOWARDS DIGITAL
TRANSFORMATION

Together with companies that are part of our ecosystem, we per-
form pre-competitive research into shared challenges. In addi-
tion, companies can also appeal to us for specific research issues.
We can support them with our knowledge and services to deve-
lop a new concept, validate a solution of their own or perform
extensive tests in our high-tech research facilities. We are happy
to show some examples of successful collaborations with

companies.

Trucks from diesel to electric in 48 hours

The transport sector is among the biggest air polluters: 20
percent of all greenhouse gas emissions are attributed to it. A
transition to zero-emission vehicles is therefore elementary for
reducing overall CO2 and NOx emissions. Yet this transition
is proceeding very slowly, due to the high cost of new electric
trucks and the limited capacity among manufacturers. Belgian
company e-Trova comes with an alternative option: repowering
from a diesel to an electric powertrain within a very short time
(48 hours) for a wide range of existing trucks. Not only is repow-
ering significantly cheaper than buying a new electric truck, the
operating costs (TCO or Total Cost of Ownership) are lower than
for a diesel truck. What's more, it extends the lifespan of an ex-
isting truck and reuses basic components such as chassis, axles
and cabin.

For afirst prototype, we rebuilt a Volvo FH together. We removed
the thermal engine under the cabin and installed a ‘cradle’, which
accommodates various components such as batteries, chargers,
inverters, the cooling system and the steering pump. This cradle
must make the solution as flexible as possible in view of its appli-

cation in trucks of other makes, such as DAF or Scania. This is ob-
viously a challenge as each make uses its own specific software
and hardware. In a next step, we will work together with e-Trova
to develop additional prototypes for other manufacturers. In the
longer term, e-Trova is planning a site in Flanders where they
want to convert 4,000 trucks per year.

THANKS TO THEIR EXPERTISE AND
RESULTS-DRIVEN APPROACH, THE
FLANDERS MAKE TEAM IN LOMMEL
DEVELOPED THE TECHNOLOGY FOR
D2E REPOWERING WITHIN BUDGET AND
IN A VERY SHORT TIME. AS PROMISED,
THE TRUCK DROVE BEFORE THE END OF
2022, PARTLY DUE TO TEAMWORK WITH
OTHER COMPANIES.”

— Jan Bracke, CTO e-Trova

COMPANY TESTIMONIALS
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FORD LOMMEL PROVING GROUND

&

State-of-the-art infrastructure
for testing cars

The Ford Lommel Proving Ground (LPG) is located, not coinci-
dentally, next to our site in Lommel. Here, Ford Europe has been
testing all cars developed by them since 1965 on more than one
hundred kilometres of test tracks and extensive test infrastruc-
ture. Over the years, these tracks have been renewed regularly
and opened up to other manufacturers: an opportunity eagerly
used by Toyota, Tenneco and Punch Powertrain, among others.
Flanders Make has been working with Ford LPG for many years
to jointly offer an interesting service to vehicle manufacturers.
Our test stands and climate chambers, complemented by all test
facilities offered by Ford, make Lommel a top location for vehi-

cle development and testing.

In the future, this service will be expanded even further. For in-
stance, in addition to vehicle testing, Ford LPG will also offer
vehicle development services.

Together with E-trucks Europe, the City of Lommel and POM
Limburg, we are also planning a campus focusing on green and
smart mobility, where companies can test their innovative tech-
nologies for electric and hydrogen-powered cars. This will allow
us to continue offering an interesting range of services to manu-
facturers and attract new business activities to Lommel and Lim-
burg. Every year, Ford LPG also opens its test tracks to cyclists
for one day in May or June: definitely worth a visit!

=

SCANDINAVIAN TOBACCO GROUP

- W

Flexible cobot helps
to pack cigar boxes

Scandinavian Tobacco Group (STG) is a global player when it
comes to cigars and pipe tobacco. From their sites in Westerlo
and Lummen, they produce cigars that are distributed world-
wide under several brand names. Together, these Flemish sites
produce and package up to ten million cigars a day, divided
among eight thousand different products. Local health warnings
and unique track-and-trace codes for each product add to the
complexity of the process. So for STG, flexible production and
automation are essential to compete on a global level. There-
fore, it shouldn’t surprise anyone to find AGVs, or Automated
Guided Vehicles, in their factory halls. These carry products in
and out, alongside all kinds of production lines that STG built in
a modular manner to be able to switch quickly within their wide
range of products.

It is from this perspective that they turned to Flanders Make to
help tackle a specific problem. Packing products into boxes is a
difficult task due to the different sizes and materials of cigar box-
es. Some of these tasks are very repetitive and could therefore
be automated, allowing operators to perform other tasks with
better ergonomics.

AUTOMATION AND INNOVATION ARE
KEY TO OUR SUCCESS AND GIVE US
THE OPPORTUNITY TO GROW.”

— Xavier Van Mierloo, Senior Group Engineering Manager STG

Together, we developed a cobot that can largely take over the
repetitive work and also has a flexible gripper. The latter enables
the cobot to simultaneously pick up different sizes and quanti-
ties of boxes and put them in the outer cardboard box. A hu-
man operator can then take charge of the further finishing of
the product. The result of this joint project: STG can now handle
their wide variety of products in a flexible and efficient manner.

BEKINTEX

Data-driven operational flows:

BY DIGITALISING INFORMATION
FLOWS, COMPANIES ALMOST STOP
USING PAPER AND TEAM LEADERS
IMMEDIATELY HAVE THE RIGHT DATA.

towards workable jobs in agile companies

Bekintex, part of Bekaert, manufactures high-tech textiles based
on metal fibres. These are used, amongst other things, in elec-
trically conductive and heat-resistant textiles. Together with
the competence centre Workitects and Flanders Make, they
searched for a way to increase their productivity and customer
orientation. They also wanted to reduce their lead and delivery
times by organising and digitalising work smarter, and by increas-

ing employee engagement.

In 2018, Bekintex chose to innovate its work organisation and
form multidisciplinary teams. For a specific team, the production
process, information flows and jobs were reviewed in detail to
make sure that the right team KPIs and team roles would be im-
plemented. The next step was digitalising the information flows.
As a result, almost no paper is still being used on the shop floor
and the team leader has immediate access to the right informa-
tion. The team now works more result-oriented and autonomous-
ly, which is clearly paying off. Productivity increased by 23 per-
cent and also the quality improved significantly.

COMPANY TESTIMONIALS
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Profile design (for production)

through CAD feature extraction

A first-time-right product design can save companies a lot of
money, not only in the extra working hours for subsequent itera-
tions, but also in the often expensive production of prototypes.
To support CAD designers in their tasks, Flanders Make has de-
veloped software that rapidly assesses the machining character-
istics of a design. This allows designers to automatically detect
any production constraints during the design phase.

This, in turn, leads to fewer design cycles, ensures that designs
are right the first time and makes technical production know-
ledge accessible to designers.

Reyn aers
Alminio™

A MUCH SHORTER DESIGN CYCLE
THANKS TO THE AUTOMATIC
ASSESSMENT OF MACHINING
CHARACTERISTICS DURING

THE DESIGN PHASE.

Our software:
1. Automatically detects the areas to be monitored.
2. Checks restrictions.

3. Visualises the result for the designer.

This assessment takes only seconds and reduces dependence on
expert human assessors. At aluminium manufacturer Reynaers
Aluminium, we applied this technology to evaluate their alumin-
ium profiles. This saves time in the design cycle and prevents

errors.

BIKEBAT

Automated assembly of bicycle batteries

The electric bike has become hugely popular in recent years and
is now for many a worthy alternative to the car for short or me-
dium-range trips. Yet, the lifespan of that electric bike is often
curtailed by battery wear, and all too often new batteries are no
longer available after a number of years. Consumers with a worn
or defective battery can now send it to Bikebat, which will equip
it with new cells as well as a new battery management system.
This can breathe new life into an electric bike and can be up to
50 percent cheaper than buying a new battery, if one is even still
available.

Given the ever-increasing demand, Bikebat is therefore definitely
interested in streamlining the overhaul process and making it
more efficient. Together, we worked out a feasibility study, where
the focus came to be on the step where battery cells are placed
in a grid to assemble a larger battery. A cobot lifts the grid and
brings it to the machine where the batteries are sorted, then uses

an auxiliary tool to press them into the cavities of the grid. The
cobot can perform this task at high speed, and the employees
who used to perform this repetitive task can then continue
finishing the manufactured packs with, for instance, a spot
welder. This process considerably increases productivity for the
same number of employees.

THANKS TO FLANDERS MAKE,

WE WERE ABLE TO PARTICIPATE IN
THIS RESEARCH AND COMPLETED
THIS FEASIBILITY STUDY WITH A
SUITABLE PARTNER!”

— Thijs De Ridder, CEO Bikebat

COMPANY TESTIMONIALS
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Cobot and vision system facilitate installation of slot insulation in
stator for electric motor

For more than a century, Elnor Motors has been developing and
building electric motors, always tailored to the specific needs
and requirements of machine builders in terms of performance,
machine integration and certification. Thanks to this approach,
their motors can be found in a very wide range of appliances and
machines, such as pumps, coffee grinders, bread-slicers, petrol
pumps and mixers. The stator is the part of the electric motor
that remains static and uses its copper windings to generate a
magnetic field that causes the rotor to rotate. Elnor has already
automated some steps of the production process, but placing
the stator in the machine that applies slot insulation is still a re-
petitive and strenuous task. This task is currently still being car-
ried out by operators, mainly because it involves an immediate
visual inspection of the inserted insulation as well as verification

that all preceding steps have been completed correctly.

Together with Elnor, Flanders Make worked out a feasibility study
to examine whether this step could also be automated. A cobot
was used as a safe tool to move the - at times heavy - stators. A
2D vision system can take over the visual inspection and checks

immediately whether the stator is placed into the machine in the
correct direction. The feasibility study showed that automation
of this task makes sense and has positive effects on both produc-
tion efficiency and operator ergonomics.

THANKS TO THE EXCELLENT
COLLABORATION WITH FLANDERS
MAKE, WE WERE ABLE TO TEST
THE APPLICABILITY OF THIS
TECHNOLOGY IN OUR PROCESS
QUICKLY AND EFFICIENTLY.”

— Tom Paesmans, Managing Director Elnor

Open standards also connect non-smart machines

Connecting different industrial machines, services and software
is an important cornerstone in any Industry 4.0 strategy. Data
collection and sharing offers a lot of opportunities for automa-
tion, monitoring and planning, amongst other things. Yet few
companies succeed in connecting their entire machine fleet, be-
cause older machines often lack connectivity capabilities or be-
cause manufacturers hesitate making it possible to connect with
equipment from other manufacturers. In the end, often the most
important machines are connected to a wider network, leaving
the rest of the machinery lagging behind. This also proved to be
the case at Pedeo, a high-pressure foundry of zinc and aluminium
alloy products.

Together, we started looking for an open way to link existing
hardware to their Manufacturing Execution System (MES). In the
end, we selected Unipi as base platform. This is a relatively inex-
pensive device that offers a lot of options for connecting to all
kinds of digital and analogue signals. Subsequently, open source
software can translate those signals into the OPC-UA format,

which in turn is an open standard for industrial communication.

At Pedeo, we connected a robotic cell to the MES system as a
proof of concept and, in theory, almost any drill, press or small
automation system can thus be connected as part of a broader
digitalisation strategy. For this, we also worked out a manual to
facilitate such integrations. This manual is also available to other
companies that would like to work out similar integrations.

THE REAL VALUE LIES NOT IN
CONNECTING THE ROBOTIC CELL
BUT IN DEVELOPING A GENERIC
CONNECTION SYSTEM, WITH THE
ROBOTIC CELL ACTING AS A ‘PILOT’
OR ‘DEMONSTRATOR".”

— Steven Sansen, Process Engineer Pedeo

COMPANY TESTIMONIALS
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Up to a more accurate stock
planning with the Garvis tool

GARVIS
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Traditionally, stock planning is partly based on the gut feeling of
planners. Based on figures from previous years, they check what
stock was needed then and, adding some guesswork, predict
what will be needed this year. Accordingly, unexpected events
(such as wars, pandemics or a promotion offered by the com-
petition) will inevitably lead to surpluses or shortages, resulting
in huge costs. Garvis, a spin-off from University of Antwerp, has
developed an innovative tool that uses artificial intelligence to
work out a much more accurate forecast. Almost every company
has historical data from, say, an order system or invoicing soft-
ware. Garvis' tool analyses this kind of data in detail and uses
algorithms to determine the impact of relevant external events
on the stocks in question. These algorithms learn very quickly
and show their added value almost immediately by generating
more precise predictions for the near future.
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Digital twin

THROUGH CLEVER ALGORITHMS,
THIS TOOL LINKS EXTERNAL EVENTS
TO STOCK FIGURES. THIS GIVES

PLANNERS A BETTER VIEW OF WHAT
THEY NEED TO PROCURE IN THE
FUTURE.

Garvis has also developed additional integrations for the tool.
This allows planners to use their experience to fine-tune certain
recommendations, which will in turn optimise predictions even
further. This cooperation between humans and Al results in up
to 30 percent fewer prediction errors, which has a huge finan-
cial impact. Flanders Make also helped to optimise the tool by
developing software tests that further improve the robustness
of the Garvis tool. By specifically looking for exceptional situa-
tions in those tests, we succeeded in making the software more
user-friendly. A year and a half after the launch, some 50 compa-
nies worldwide are already using Garvis software, including ma-
jor players such as Douwe Egberts, Q8 and Johnson & Johnson.

WE PREDICT.MATERIAL BREAKAGE
UP.TO TWO WEEKS IN ADVANCE BY
MONITORING AND ANALYSING GEAR
VIBRATIONS.

We predict material breakage up to two weeks
in advance by monitoring and analysing gear vibrations

BOSCH

Machines that are down for maintenance operations cause
downtime and high costs. However, maintenance can be done in
different ways, from corrective to proactive and even predictive.
Corrective maintenance is the least efficient: here, action only
kicks in when breakdowns or errors occur. This leads to disrup-
ted production schedules and may even cause damage to pro-
duction systems. Many companies therefore plan most of their
maintenance works proactively, scheduling maintenance at fixed
intervals or after a certain period of use, while trying to predict
the lifetime of components. Yet this type of maintenance is not
flawless either and will in many cases be carried out too early or
too late, rarely just in time.

The industry therefore needs more efficient methods. Through
predictive maintenance, we at Flanders Make want to try to pre-
dict defects even better. This involves collecting extensive infor-
mation about a machine (component), for instance by measuring

vibrations, noise levels and temperatures or by analysing video
images. By continuously monitoring machine operations, we can
predict more and more accurately when certain parts must be
replaced. This way, a company only needs to stop production for
maintenance when it has become inevitable.

Bosch in Tienen manufactures wiper blades and wiper arms.
For its wiper blade production line, the company wanted to op-
timise uptime by switching to predictive maintenance. Toothed
belts are the critical component here. Flanders Make conducted
a feasibility study to select sensors and develop the necessary
algorithms to monitor the vibrations - and consequently the con-
dition - of the toothed belts. The finally adopted accelerometer
approach was validated on a number of production lines, with
consistently good results. For instance, Bosch was able to detect
the failure of toothed belts two weeks in advance.

TECHNOLOGY UPTAKES
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GROWERS PUSH LEAVES INTO
THE DEVICE WHILE THEY ARE
SPRAYING AND IMMEDIATELY SEE
HOW EFFICIENT THEIR SPRAYING
METHOD IS.

Automatic analysis of crop spraying

AAMS

Plant protection products are important: they keep pests away
and contribute to healthy, unblemished fruits and plants. Yet
spraying artificial agents is an expensive practice as well as a sen-
sitive issue among consumers. For this reason, all parties prefer
to limit the use of plant protection products as much as possible.
Fruit and vegetable growers are therefore constantly looking for
a more effective spraying method. Traditionally, growers test the
quality of the spray with a cumbersome and inaccurate analy-
sis, based on water-sensitive paper suspended between crops.
AAMS is a Maldegem-based company specialising in test equip-
ment for agricultural machinery and parts for mainly spraying
machines. Flanders Make helped them in developing a mobile
device that immediately analyses the quality of the spray in the
orchard or field (as opposed to in an external lab). This allows
growers to make quick adjustments, even while spraying.

Thanks to an adapter, water-sensitive paper is even unnecessary
and growers can simply insert leaves from the plants into the
measuring system and analyse them. Besides, this system makes
measurements much more comprehensive than traditional meth-
ods. It offers better insights into average coverage, droplet ho-
mogeneity and untreated surfaces, amongst other things. A next
step is 3D analysis of the plants and fruits, which will make moni-
toring even more efficient and accurate.

OUR CONVERSION TOOL MAKES
DIGITAL WORK INSTRUCTIONS
INTERCHANGEABLE ACROSS
PLATFORMS AND DEVICES,
MAXIMISING RETURN ON
INVESTMENT.

Drawing up work instructions more fluently

OPEN ATELIER

Open Atelier is an on-the-job training company that focuses on
joinery, assembly, metal works, textiles and packaging. As such, it
supports disadvantaged target groups who cannot immediately
find work in a regular company as well as the local economy by
performing services for other companies. Clear instructions are
essential for Open Atelier workers, especially for more complex
assembly jobs or metal works. Such instructions help them to
quickly master a new task. Drawing up these instructions - in-
cluding the necessary visuals - is a job that cannot be underesti-
mated and must be repeated for every new process.

To make drawing up work instructions e