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Foreword

W
elcome to this very special edition of Projects Magazine, which has 

been tailor-made to celebrate ACHEMA 2022 and showcase some 

of the innovation that is transforming industry. It is thanks to the 

brilliant work of people like those featured on these pages that this 

transformation is possible and we thank all those featured for sharing their vision.

Waiting for you inside the magazine is an overview of some of the most cutting-edge 

research being done in the field of Industry 4.0 today. Aside from these projects, 

all of which are funded by the EU, we have interviews with some of the key figures 

involved in the industrial transformation of Europe, including the EC Commissioner 

for the Internal Market, Thierry Breton, and Àngels Orduña, executive director of 

A.SPIRE, which represents innovative process industries in Europe.

When putting together this publication and talking to the people who made these 

projects possible, it was striking to hear how important the march towards carbon-

zero and sustainability was to them. Although these kinds of targets are embedded 

in the framework of European funding, it is inspiring to know that this generation 

of researchers have taken this attitude to heart. The climate and our planet are all 

of our responsibility, and improving industry in line with these principles will help 

create a better future for everyone.

At the same time, it is important to understand that European industry now exists in 

a more globalised context than ever before, with competition only getting stronger. 

The process industry needs to draw upon Europe’s long history of innovation to 

remain relevant and, with the dawn of agile manufacturing and the technologies that 

make it possible – robotics, artificial intelligence and the Internet of Things, to name 

a few – now is the time to capitalise and be the ones leading, rather than joining, the 

next industrial revolution.

Another thread running through much of this magazine is the role of SMEs in Europe 

and the ways in which they can be supported to make the most of Industry 4.0 

technology. Larger companies with bumper R&D budgets will always lead the way 

in these kinds of things, but SMEs are also a vital part of the industrial ecosystem. 

Recognising that, and providing them with the tools to push forwards and remain 

competitive, will be vital for Europe in the coming years. 
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Nemo’s Garden, a startup focused on sustainable 

underwater cultivation of crops, has deployed 

Siemens’ Xcelerator portfolio of software and 

services to shorten its innovation cycles and move more 

rapidly towards industrialisation and scale.

Nemo’s Garden was founded in 2012 by Sergio Gamberini, 

President of Italian scuba diving equipment manufacturer, 

Ocean Reef Group, and his son, Luca Gamberini. Their 

team of engineers, divers and scientists have been 

working to prove the viability of cultivating herbs, fruit and 

vegetables underwater. Nemo’s Garden’s key innovation, 

a sub-aqua biosphere, is a unique type of underwater 

greenhouse, able to harness the positive environmental 

factors of the ocean – temperature stability, evaporative 

water generation, CO2 absorption, an abundance of 

oxygen, and inherent protection from pests – to create an 

environment ideal for crop cultivation.

The team has not only successfully harvested a variety of 

crops from its prototype biospheres, but also discovered 

that plants grown in this environment are nutritionally 

richer than those grown traditionally. The next big hurdle 

in achieving their goal was to turn this prototype into a 

solution that could be deployed globally; however, they 

didn’t want to wait another 10 years to make that happen.

Harsh winters, short summers and initial seafloor-use 

permit limitations capped Nemo’s Garden to one growth 

cycle a year, which has meant only one innovation cycle 

a year, too. Design changes, lengthy physical testing and 

heavy manual monitoring processes during the growth 

cycle led the Nemo’s Garden team to seek out ways to 

speed up their innovation and scale the operation. After 

an initial consultation, Siemens was invited to join the 

project, leveraging the Xcelerator software and its services 

to help get to industrialisation/commoditisation.

A comprehensive digital twin of the Nemo’s Garden 

biosphere has been built that encompasses not only 

its design evolution, but also enables simulation of the 

growing conditions within it, the impact of the equipment 

on the body of water, as well as the full environment in 

which they are installed. The Nemo’s Garden team are 

no longer limited by weather conditions, seasonality 

and short growing seasons or limitations on diving and 

monitoring. Adaptations to the biospheres can be tested 

in the virtual world, enabling designs to be refined faster.

Underwater 
farming with 
digital twins 

Siemens’ Xcelerator digital twin of Nemo’s Garden sustainable sub aqua biosphere enables  
the team to iterate design and test at a massively accelerated rate

LEAD STORY
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Networking framework NEWS IN BRIEF

A.SPIRE, the European association that 
represents innovative process industries, 
is planting 100 trees in Europe, with 
the Jane Goodall Institute meeting this 
contribution by planting 500 more in 
Burundi, bringing the total to 1,200 since 
the joint tree planting initiative begun. 
The initiative aims to help compensate 
for CO2 emissions and fight climate 
change.

600 trees planted thanks 
to A.SPIRE members

Artificial intelligence has arrived in the 
fresh produce industry and the results 
are astounding: waste associated with 
inaccurate trimming of vegetables is being 
slashed to zero. The Scorpion 3D Neural 
Camera can achieve repeatable precision 
when trimming vegetables. Combining 
3D imaging with AI translates directly 
to bottom-line benefits for farmers, 
processors and packers through higher 
yields and reduced reliance on manual 
labour.

Neural networks for 
vegetable processing

The development of AI-powered robotic 
swimmers marks a substantial leap in the 
progression of microswimming capability. 
Researchers from Santa Clara University, 
the New Jersey Institute of Technology 
and the University of Hong Kong have 
taught microrobots how to swim via 
deep reinforcement learning. Such 
microswimmers provide promise for many 
future biomedical applications, such as 
targeted drug delivery and microsurgery.

Microrobots learn  
to swim with AI

The Industry IoT Consortium (IIC) has 

published an update to its Industrial 

Internet Networking Framework, a guide 

to help IIoT application developers design, 

deploy and operate successful networking 

solutions. The framework guides 

technologies at the Internet Protocol (IP) 

and lower layers and related capabilities 

such as management and security. It 

underpins digital transformation across 

industries.

The Industry IoT Consortium delivers 

transformative business value to industry, 

organisations, and society by accelerating 

the adoption of a trustworthy internet of 

things. The Industry IoT Consortium is a 

programme of the Object Management 

Group.

The update to the IINF includes new 

guidance on deploying satellite 

communications technologies in place 

of terrestrial networks, which can be 

technically and economically unfeasible. 

Today, developers can deploy satellites 

to connect IIoT devices spread over 

vast areas or for connectivity in remote, 

underpopulated land areas, or over the 

seas and oceans.

“The main advantage of satellites over 

terrestrial networks is their wide coverage 

on a regional and continental scale,” said 

David Lou, co-chair of the IIC Networking 

Task Group and chief innovation and 

strategy officer at Huawei. “Even though 

closing the link budget for IIoT devices 

is challenging, satellite technology can 

support IIoT devices as a direct radio 

access network. They can also serve as a 

backhaul technology for wireless or wired 

networks at any altitude.” UK pharmacy delivers 
prescriptions via drones
Boots has successfully completed its 
first test flight using a drone to deliver 
prescription medicine. The flight departed 
from the British Army’s Baker Barracks 
on Thorney Island near Portsmouth 
and arrived at St. Mary’s Hospital on 
the Isle of Wight. The medicines were 
collected by Boots and transported to 
its pharmacies across the island, where 
they will be dispensed to patients with 
prescriptions for them. 

New cobots for 
textile industry 
automation
Kassow Robots is deploying its seven-axis cobot as 

part of a solution to automate the textile industry. 

The robot arm, whose seventh axis provides extra 

flexibility by enabling it to better replicate the 

movement of a real human arm, will be mounted on 

an automated guided vehicle and used to restock 

cabling machines. 

The arm is mounted on a linear axis, making 

it extremely mobile and capable of restocking 

machines at different heights.
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NEWS IN BRIEF

Danfoss Power Solutions has invested 
in an advanced 3D scanner robot for its 
joystick manufacturing lines in Nordborg, 
Denmark. The new device is boosting 
inspection routines by measuring 
component dimensions to micron-level 
precision, providing customers with 
higher product quality. Operators can 
tell immediately if a joystick component 
is within specifications, eliminated 
the need to outsource time-critical 
metrology requirements to a third-party.

3D scanner robot boosts 
inspection routine 

A survey of 1,005 enterprise business 
decision-makers across Europe and 
North America by SS&C Blue Prism has 
highlighted the likely role of intelligent 
automation in the future, with 69% 
planning to implement it to improve 
productivity. Eric Tyree of SS&C Blue 
Prism said: “We’re seeing the tip of the 
iceberg… we’re at the start of a revolution 
in productivity, driven by intelligent 
automation."

Leaders to adopt 
intelligent automation

We’re used to hearing about robots 
helping in the factory, but Professor 
Nigel Franks has built one for an entirely 
different purpose. His team from the 
Bristol School of Biological Sciences 
have built a robotic ant that mimics the 
way rock ants use one-to-one tuition to 
teach each other routes to better nest 
sites. Their aim is to determine what is 
necessary and sufficient in such teaching. 

Robot helps reveal how 
ants pass on knowledge

New IoT security maturity 
model for digital twins

The Industry IoT Consortium (IIC) and 

the Digital Twin Consortium (DTC) 

have announced the IoT Security 

Maturity Model (SMM) Digital Twin Profile. 

It enables those who design and deploy 

digital twins to understand how to better 

evaluate and achieve appropriate security 

maturity for their systems.

Digital twins are a virtual representation 

of real-world processes and entities 

synchronised in frequency and 

fidelity, thus raising unique security 

maturity concerns beyond the general 

considerations. The digital twin profile 

emphasises the need to understand 

the nature of the digital twin system, 

including one or multiple digital twins 

and how they relate to assets and 

organisational boundaries, and the scope 

and function of the frequency and fidelity 

of synchronisation.

"Digital twin technology is becoming 

central to digital transformation, so it is 

important to understand how to achieve 

security maturity when using it," said 

Frederick Hirsch, co-author of the IoT 

Security Maturity Model and co-chair of 

the IIC Trustworthiness Task Group. "This 

profile will enable a better and faster 

understanding of the issues related to 

security maturity for digital twin systems."

The profile highlights that maturity for 

the SMM security practices can range 

from considering twins and assets 

separately to pro-active considerations 

of the complete systems. The document 

guides the 18 SMM practices ranging from 

security programme management to data 

protection, remediation, and recovery 

related to this need range.

Organisations can combine the Digital 

Twin Profile with SMM mappings such 

as the industrial manufacturing 62443 

mappings to relate concrete security 

controls requirements with maturity 

comprehensiveness levels for practices. 

They can also combine it with other SMM 

vertical industry profiles to provide digital 

twin guidance that is useful for various 

industries. In conjunction with the general 

guidance in the SMM practitioner's guide, 

these guides can help practitioners 

achieve an appropriate level of security 

maturity for digital twin systems.

A floor as infrastructure
In Ulm, the developers at Bosch Rexroth 

have built a factory of the future based 

on an intelligent floor. With the help of 

sensors, LEDs and other components, the 

floor can responsively adjust markings 

and walkways according to safety, 

logistics and load, while also supplying 

machines and equipment with energy and 

information.

If the company receives an order at night, 

the factory recalculates the production. 

Machines are moved by AMRs, resupplied 

with power from the floor, walkways 

and logistics areas are automatically 

readjusted, and in the morning, when 

the workers start their shift again, every 

employee knows immediately what to do 

next.

AI corrects 3D printing 
mistakes in real time
MIT researchers have developed a machine 
learning system that uses computer 
vision to watch the 3D printing process 
and then correct errors in how it handles 
the material in real time. They used 
simulations to teach a neural network 
how to adjust printing parameters to 
minimise error, and then applied that 
controller to a real 3D printer. Their 
system printed objects more accurately 
than all the other 3D printing controllers 
to which they compared it.
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A new vision for Europe’s 
process industries

In an interview with A.SPIRE’s executive director Àngels Orduña, she outlines the vision for Processes for 
Planet and how it will be key to Europe meeting its 2050 climate goals 

Àngels Orduña, executive 
director of A.SPIRE

A
.SPIRE is the European association that 

represents innovative process industries 

in Europe. The 10 sectors represented 

by the association make up 20 per 

cent of Europe’s total manufacturing sector in 

terms of employment and turnover, and it has 

more than 180 members involved in the process 

manufacturing sector from more than 20 European 

countries. The association brings together the 

cement, ceramics, chemicals, engineering, 

minerals and ores, non-ferrous metals, pulp 

and paper, refining, steel and water sectors, 

representing their interests and helping to drive 

policy and innovation.

As an industry association A.SPIRE also works 

with the EU to help drive the research agenda that 

is aiming to transform the process industry and 

ensure it plays a vital role in meeting Europe’s aim 

to be climate neutral by 2050. As such, its mission 

has been to promote the development of enabling 

technologies and best practices along the 

industrial value chain to ensure process industries 

are as resource-efficient as possible. A vital part 

of this work was a partnership with the European 

Commission called SPIRE, which was established 

in 2014, just two years after A.SPIRE was formed.

“As we represent process industries, our goal is to 

develop the research and innovation agenda that 

provides the technology the process industries 

need as they are key to the EU being able to 

achieve its climate goals,” explains A.SPIRE’s 

executive director Àngels Orduña. “Under Horizon 

2020, it was the 2030 goals and now under 

Horizon Europe it is the 2050 goals, which include 

strategies set out in the European green deal, the 

circular package and other initiatives.”

The SPIRE partnership between the EU and 

A.SPIRE was the first time that eight sectors of the 

process industry (now 10) in Europe had united 

to develop this joint innovation strategy. As well 

as helping to drive the research agenda, it was 

through this collaboration that each sector was 

able to understand the common challenges each 

faces better as well as understand the differences 

between them, too. 

“It’s been a great success,” continues Orduña. 

“Under Horizon 2020, the partnership funded 

more than 100 projects, involving many industrial 

partners. As well as contributing to the call 

agenda under which each of these projects is 

funded, we have also helped promote the work 

each has done, and continues to do, through our 

communications activities, as well as reviewing 

and monitoring the progress each makes towards 

achieving its goals.”

Of course, Orduña is presiding over major 

developments at A.SPIRE with the arrival of 

Horizon Europe, its new research agenda and the 

need to map out the role process industries will 

play in the European Commission’s ambitious 

2050 goals. Key to this development has been 

the new partnership replacing SPIRE – Processes 

for Planet (P4Planet), the new co-programmed 

public-private partnership established between 

A.SPIRE – as the private entity – and the European 

Commission in the context of the Cluster 4 

(Digital, Industry and Space) of Horizon Europe.

The new partnership sets out a whole new vision for 

innovation and the application of new technologies 

and Orduña believes it is the success of the SPIRE 

partnership that has allowed this new strategic 

vision under P4Planet to be much more ambitious.

“As we now move on to the new strategic 

innovation agenda for 2050, we are looking to 

build on our success,” she says. “We never want 
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to repeat a project, but instead build on the 

knowledge each has created and the innovations 

each has developed. Meanwhile, we want to 

continue to enable the ongoing collaboration 

between each of the process sectors in A.SPIRE, 

ensuring the continued sharing of new knowledge 

and understanding gained through testing, 

demonstrating and scaling up new technologies 

developed in the projects.

“While through SPIRE we were largely focused 

on developing innovative new technologies 

that would help make process industries more 

energy efficient, less resource intensive and 

more sustainable, we now have far-reaching and 

comprehensive targets and we want to foster clear 

business opportunities for European industries in 

a challenging global market, based on technology 

and its implementation.”

As in SPIRE, P4Planet strongly promotes the 

continued cooperation across industrial sectors 

as well as across borders with a clear value 

proposition, which is described as “transforming 

European process industries to make them 

circular and achieve overall climate neutrality at 

EU level by 2050, while enhancing their global 

competitiveness”.

To achieve a value proposition of such ambition, 

industry faces a mammoth task needing to 

transform itself across all sectors and at all levels. 

As part of Horizon Europe, P4Planet is clear about 

the direction of travel needed and it is through 

technology, digitisation, artificial intelligence and 

the internet of things, together with investment, 

implementation strategies and cooperation that it 

clearly lays out its stall.

“At A.SPIRE, we have three very high ambitions,” 

Orduña explains further. “We are looking to 

achieve our 2050 climate goals and reduce 

CO2 emissions, increase the circular economy 

at scale and increase sustainable performance 

through cooperation across industries and across 

borders.”

More broadly, A.SPIRE describes this vision as a 

way to “transform the way industry and society 

works”, and expresses this in its vision statement:

•  Connecting the dots – investing for smart 

integration of process industries across 

Europe. A.SPIRE’s vision is that the future of 

Europe lies in a strongly enhanced cooperation 

across industries – including SMEs – and 

across borders, enabling a real step change 

in competitiveness and sustainability 

performance.

•  Bridging the climate technology gap – 

investing in process industries as enablers 

for a climate neutral economy, developing 

and scaling up the required transformative 

technologies and solutions.

•  Creating Hubs4Circularity – investing in 

process industries, regions and cities to deploy 

industrial-urban symbiosis at scale. Process 

industries will join forces with regions and 

cities to establish “Hubs4Circularity” (H4Cs) 

for energy and resources in Europe that are 

crucial to deploying a real circular economy. 

•  First-of-a-kind (FOAK) plants - The development 

and deployment of very novel plants that 

integrate different innovative technologies 

We now 
have far-

reaching and 
comprehensive 
targets and we 
want to foster 
clear business 
opportunities 
for European 

industries
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which, together, can deliver the drastic 

reduction of CO2 eq. and GHG emissions. With 

an extensive European industrial park, FOAK 

units within existing plants will aim to change 

the way our current factories work.

It is this vision that is now at the heart of 

P4Planet, which aims to transition to a climate 

neutral and circular society through a more 

“holistic, systemic socio-economic approach” 

based on collaboration to deliver the innovation 

needed. As such, the partnership is not only 

focused on enabling the development of 

new technologies, but on the scaling up of 

technologies already developed by increasing 

their technology readiness levels (TRLs).

“The FOAKs are one of the key strategies to move 

beyond TRL7,” explains Orduña. “Meanwhile, The 

H4Cs will have many facets and the one P4Planet 

can focus on is the development of the right 

innovative technologies to deploy.”

As well as these technological developments, 

P4Planet is also looking at promoting sustainable, 

circular business models that close energy and 

feedstock loops. Technology will be part of this 

ambition, but cross-sectoral cooperation and 

better engagement within local ecosystems will be 

equally relevant. A specific aim here will be a push 

towards achieving near-zero landfilling and near-

zero water discharge by 2050.

“We talk about ‘real circularity’ because the 

aim is to reintegrate secondary resources in the 

industrial system only when doing so does not 

create harmful side-effects to the environment,” 

says Orduña. “For example, reintroducing some 

materials could result in higher emissions, so 

the materials that cause that should not be 

reintroduced and changes should be made not to 

use them in future.”

Economic cooperation is also a priority, leveraging 

fully the potential for global leadership of 

Europe’s process industries in accelerating 

innovation and enabling more public and private 

investment. 

In short, being climate neutral and more circular 

on the ground needs to be economically attractive 

and make sound business sense as well as be 

good for the planet. P4Planet believes changes 

made to European process industries will have 

a multiplier effect, leading to reduced emissions 

across many different value chains.

“Building on the success of SPIRE, P4Planet 

provides a huge opportunity for our process 

industries and the companies who work with 

them,” Orduña says. “While process industries 

large and small will benefit from new technologies 

and business models, the SMEs who provide 

the technology, the digital companies, will also 

benefit.

“Process industries are experts in their related 

technologies, but need to collaborate with other 

experts in digital engineering as well as attract 

more digital talent to work in their companies. 

"In SPIRE, we saw the huge potential for growth 

for those SMEs collaborating in projects and 

in implementing and scaling up technology – 

and this will only continue with P4Planet,” she 

concludes.

Building on 
the success 
of SPIRE, 
P4Planet 
provides 
a huge 

opportunity 
for our process 
industries and 
the companies 

who work 
with them
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A
rtificial intelligence and big data have 

both taken the world by storm over the 

last decade. These radical concepts 

have transformed many industries and 

scientific disciplines, harnessing technologies 

such as robotics and smart sensors to drive 

innovation and efficiency in unimaginable ways. 

Today, it is hard for any individual to truly grasp 

the full extent of these transformations. 

But with the plethora of new avenues that AI 

and big data have opened comes a question: are 

there a multitude of opportunities being missed 

in sectors across the board merely because they 

have simply been overlooked? Are there certain 

industries using big data or AI in ways that others 

have not picked up on, though they might be 

perfectly suited to them and could transform them 

in terms of efficiency and productivity?

Sensing an opportunity to create an eruption 

in cross pollination of big data and artificial 

intelligence across industries, the AI-CUBE project 

has sought to map out the multiple current 

uses of these technologies across each of the 

ten European process industries covered by the 

European SPIRE programme. 

Mapping AI and big data use  
in the process industry
Beginning with an extensive literature review of 

each SPIRE industry from 277 scientific papers, 

the project first set out to provide rigorous 

definitions of the types of AI and big data 

technologies being used in the process industry, 

Is the AI-CUBE project the spark needed to set off a chain 
reaction in the uptake of AI and big data technologies in 
the process industry? By comprehensively mapping out the 
current uses of these technologies across Europe, the project 
aims to  accelerate their uptake simply by shining a light 
on the opportunities that already lie within our grasp. In his 
interview, project coordinator Ron Weerdmeester looks to a 
transformative future based on AI and big data

Project insight
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and from this produce an overarching taxonomy 

that categorised and sub-categorised each of 

these technologies, such as data visualisation, 

machine learning, vision recognition and more.

The project built upon this initial platform of 

knowledge by engaging with stakeholders and 

experts through workshops and surveys to gain 

insights into the gaps, barriers and opportunities 

for these technologies to be integrated. Games 

were played in workshops that gathered insights 

into what both technology providers and 

industrial enterprises expected to provide and 

receive respectively in terms of AI and big data 

technologies.

Finally, the project extrapolates on these 

findings to imagine new business models and 

opportunities for using AI and big data in these 

industries, and explicitly show where solutions 

being used in one industry could be easily 

transferred to another.

The pièce de resistance of AI-CUBE, the 

culmination of its work, is a tri-axial visualisation 

of all these findings, an information-rich cube 

that shows the status of AI and big data use and 

penetration in the SPIRE sectors. The intuitive 

visual instantly provides fascinating potential to 

provide insights into how AI and big data have 

been taken up across the process industries, with 

the three separate axis representing the different 

SPIRE sectors, the AI and big data technologies, 

and finally the different processes that the 

technologies can be applied to. 

These processes range from more obvious 

industrial activities, like the heating of the 

crucible in steelmaking, to more tangential 

activities, such as marketing and product design. 

Different as they may seem, they can both be 

leveraged by AI and big data.

Encouraging AI  
and big data adoption
AI-CUBE doesn’t just provide an assessment of the 

technologies themselves, however. The project 

has used its results to develop an innovative and 

pragmatic maturity model, which assesses the 

level that a company in the process industry has 

reached in adopting artificial intelligence and big 

data.
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Five categories of analysis  are covered in the AI-

CUBE maturity model:

•  Strategy: the strategic alignment towards 

the application of AI and big data 

•   Organisation: the  way the business 

processes are optimised to use AI and 

big data 

•  People: the role and approach of each 

employee towards the use of AI and big 

data in the company

•  Technology: the availability of AI and big 

data technologies within the different 

company processes

•  Data: the way that data is captured and 

handled within the company

Each category is assessed through a series of 

questions, and given a rating from between Level 

1, meaning little to no adoption, and Level 4, 

meaning full adoption and optimisation of the 

practice. The maturity model was developed to 

provide the project with a preliminary idea of 

how companies are implementing AI and big data 

technologies, with further studies planned that 

will allow them to provide recommendations to 

companies and the European Union in how further 

adoption can be encouraged.  

However, the model can also be used by individual 

companies within the process industries to 

provide them with a holistic overview of their 

own state-of-play in terms of AI and big data 

integration, and benchmark themselves against 

others. The model was based on a literature 

analysis, with other models used for evaluating 

the maturity of digitalisation used as inspiration. 

It also takes into consideration the capability of 

companies to address the ethical, social, and legal 

issues that arise due to the use of AI and big data.

Opportunities across sectors
Project coordinator Ron Weerdmeester believes 

the insights provided by AI-CUBE can bring about 

relevant changes across process industry value 

chains. “AI-CUBE shows for instance that the steel 

and chemical industries have been adopting AI 

and big data to improve energy efficiency. Even a 

saving of 2.5 per cent in terms of energy, which 

doesn’t sound like much, can be huge in terms of 

cost, especially in larger businesses, which steel 

tends to have more of.” 

“However, industries like ceramics, which are far 

more driven by SMEs, have not generally adopted 

these same measures. The fact that ceramics is 

driven by smaller companies probably goes some 

way to explaining why they have not yet started 

using these technologies, but that does not mean 

they are not transferrable.”

However, even in industries where AI and big data 

are already prevalent, they are generally being 

applied in relatively traditional ways. “Model 

predictive process optimisation, for example, 

which has already been done for decades, is 

being greatly enhanced by AI and big data,” says 

Weerdmeester. “But our research also shows 

that AI and big data provide opportunities to do 

completely new things. They can bring about new 

business models, such as AIaaS (AI as a Service), 

where an AI provider takes the process data of 

a company and feeds back new optimisation 

strategies. 

“AI-enabled predictive maintenance represents 

another rich vein of opportunity, where companies 

leasing out equipment use smart sensors to 

anticipate when maintenance is needed and can 

implement it in a cost-effective manner which 

limits downtime. All in all, we are only in the early 

stages of realising what the opportunities of AI 

and big data are, and we think that AI-CUBE will 

help to accelerate this process.”

The future of AI-CUBE
With the project nearing its end, AI-CUBE 

researchers are now drawing up a set of 

guidelines that can guide businesses within 

each SPIRE sector towards better AI and big 

data opportunity assessment and integration. At 

ACHEMA 2022, representatives from the project 

will be looking to network with industry figures to 

provide more information about how their work 

can help their businesses. 

AI-CUBE will also be running a workshop at 

ACHEMA 2022 in which participants will play a 

business model game that will explore different 

AI and big data enabled business models with 

potential benefits for process industry. “We want 

people to find out what we have done and use 

that information to come up with new ideas that 

might change the way their own industry does 

business,” says Weerdmeester.

All in all, we 
are only in the 

early stages 
of realising 
what the 

opportunities 
of AI and big 
data are, and 
we think that 

AI-CUBE 
will help to 

accelerate this 
process



Project insight

www.insightm.co.uk 13

PROJECT INFORMATION

MAIN CONTACT

Name
Ron Weerdmeester

Email
ron.weerdmeester@
pnoconsultants.com

Web address
www.ai-cube.eu

Project Title
AI CUBE – Artificial intelligence and 
big data CSA for process industry 
users, business development and 
exploitation

Project Objective 
AI-CUBE is studying the status 
quo of AI & BD and harnessing 
their potential in the European 
process industry. The project 
will result in guidelines for the 
10 SPIRE industrial sector with 
specific recommendations to 
guide researchers, managers, 
and operators in leveraging these 
technologies.

Project Duration and Timing: 
30 months (including a 6-month 
extension due to Covid disruption)
September 2020 to March 2023 

Project Funding: 
Costs: €597,806
EC Funding: €597,806

Project Partners: 
Ciaotech/PNO Group
Zaragoza Logistics Center
Fraunhofer Institute for Material Flow 
and Logistics
IRIS Technology Soloutions
CNR-IEIIT

The AI-CUBE
The multi-dimensional AI and BD map plots out available 
good practices and assesses the current state-of-play 
and level of penetration of AI and BD within the different 
organisational processes across SPIRE sectors.
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C
an heavy industry be more sustainable? 

This is the question at the heart of most 

projects in this publication and one that 

visitors to the Bamboo project website 

see before anything else. The site then goes on to 

showcase just how the project is working to ensure 

it can be. Bamboo’s aim is, therefore, a simple one 

– to enable energy intensive industries to adapt 

their current production patterns to use more 

fluctuating renewable energy supplies and make 

better use of the waste streams they produce.

The project is working towards this objective by 

addressing these energy and resource efficiency 

challenges through new technologies. This work 

focuses on developing novel solutions that provide 

better information about integrating variable and 

non-programmable energy sources, and allow 

industry to improve its flexibility in terms of the 

supply of electricity it uses and to decrease its 

consumption and dependence on fossil fuels.

The technologies being developed by Bamboo 

focus on three main innovation pillars: waste heat 

recovery, electrical flexibility and waste stream 

valorisation, enabling industrial companies to make 

better use of waste resources that are currently 

often lost. Utilising waste products like heat and 

gases, as well as being able to be more flexible 

in terms of renewable energy use, will ultimately 

increase industrial competitiveness.

“When we are talking about energy intensive 

industry traditionally, we refer to industries whose 

main aim is to produce as much as possible using 

whatever energy is needed to make this happen,” 

explains Bamboo’s Jorge Arroyo. “This has changed 

in recent years, with the European Commission 

The Bamboo project is developing new technologies to optimise energy use and resource efficiency in four 
intensive industries - steel, minerals, petrochemicals and paper and pulp - where they will be adapted, tested 
and validated. Coordinator Jorge Arroyo explains how the project is focusing the three main innovation pillars of 
waste heat, energy flexibility and waste stream valorisation to demonstrate what Bamboo can deliver industry

Optimising waste and 
being flexible with energy

funding the kind of projects that make processes 

more energy efficient.

“We know that in the process industries there 

are a lot of waste streams, often producing gases 

that can be used but often are not,” he continues. 

“Many companies just don’t know how to use these 

gases, while those that do use them could perhaps 

use them more efficiently.

“That’s why our focus is on the technologies that 

use off-gas and waste streams produced by process 

industries more efficiently, making them more 

energy and resource efficient.”

Waste heat
In terms of waste heat recovery, Bamboo is 

developing technologies that will capture the heat 

within liquid streams produced in the steel-making 

process. Using high-temperature heat pumps at the 

Arcelor Mittal steel plant in Spain, it is  

enabling low and medium grade waste heat 

produced in the process to be upgraded to higher 

temperatures, which can then be used to optimise 

the process.

“They have big furnaces producing a lot of waste 

heat streams that can be recovered,” explains 

Arroyo. “What we realised is that many companies 

have not characterised these streams. They know 

that they are producing hot gases and that this 

energy can be used, but they don’t have the 

technologies in place to be able to use it. So, we 

have upgraded one of these streams, which we 

are now working on to enable the use of steam 

produced by the boilers to supplement the use of 

natural gas in the process.”
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Bamboo’s second use case for waste heat 

recovery is in the petrochemical sector, working 

with Tüpras in Türkiye, using organic rankine 

cycles (ORC) to produce electricity. This process 

uses organic, high molecular mass fluid with a 

boiling point that occurs at a lower temperature 

than water to steam, allowing for heat recovery 

at lower temperatures, which can be converted to 

electricity.

“This is not a new technology, but the novelty we 

are introducing is that we will use a real stream,” 

adds Arroyo. “This means we use technology to 

mitigate oscillating flows from the process to work 

at optimal levels. 

“This has always been a challenge in the 

petrochemical industry where variable 

temperatures in the waste streams have been a 

problem for technology providers looking to make 

use of the wasted heat,” he continues. “Another 

challenge for Bamboo is to adapt the existing 

ORC technology to be able to operate in a harsh 

environment subjected to restrictive regulations. 

We hope to demonstrate this technology at Tüpras 

and then to be able to scale up to an industrial 

scale.”

Electrical flexibility
The second innovation pillar for Bamboo is 

electrical flexibility, and here the project is 

working to provide industries with a greater 

flexibility of energy use, involving the integration 

of renewable electricity sources and storage 

solutions. This strategy also includes the potential 

to provide electricity to the grid and so will lower 

overall energy costs for industry, too. Electrical 

flexibility also involves a demand response 

approach – adapting processes that use electricity 

to be able to use it when it is cheaper, so when 

availability is high and prices are low – in the case 

of renewables, when the wind is blowing and the 

sun is shining. 

To demonstrate these technologies, Bamboo is 

working with paper and pulp company UPM in 

Germany where a virtual, seasonal battery is 

being developed that will store energy when there 

is high photovoltaic production of electricity in 

the summer, to be used when electricity prices are 

high in the winter. Connected to the grid, this will 

also help provide grid stability.

Key challenges the project faces here include the 

fact that paper mills often generate energy on-

site in combined heat and power plants, relying 

mostly on fossil fuels to cover the high demand for 

electricity and heat. Meanwhile, many companies 

are on fixed electricity contracts and are in 

production 24/7 and so it is difficult to be flexible 

in their use.  

“At UPM, we are trying to demonstrate how the 

whole plant can be used as a virtual battery and 

optimise the way that electricity is consumed,” 

explains Arroyo. “They are trying to adapt their 

production process to times when there is high 

photovoltaic production of electricity using an 

optimisation tool aligned with forecasted/ 

actual renewable power generation and grid 

demand.”

Waste stream valorisation
Waste stream valorisation is the final innovation 

pillar on which Bamboo is focusing its efforts. The 

project is exploring the calorific values of various 

waste streams that, when valorised, can be used 

as fuel in the plant itself or sold to other plants, 

so becoming a revenue stream. The valorisation 

will largely consist of replacing fossil fuels with 

off-gases produced as waste using improved 

combustion monitoring systems and the use 

of low NOx emissions burners combined with 

biomass.

At UPM,  
we are 

trying to 
demonstrate 

how the 
whole plant 
can be used 
as a virtual 
battery and 
optimise the 

way that 
electricity is 
consumed
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This technology is being demonstrated at the steel plant at Arcelor Mittal in Spain 

and at Grecian Magnesite mineral plant in Greece. Processes at the Arcelor plant 

produce gases, some of which are already being used to replace natural gas. For 

example, the blast furnace gas produced has a low calorific value so is difficult 

to re-use or for it to replace natural gas. By monitoring the combustion in the 

furnaces, they already control the high temperatures needed using the blast 

furnace gas mixed with natural gas, but Bamboo is working to enable more of the 

blast furnace gas to be used and so reduce the amount of natural gas needed.

“Bamboo is developing a flame monitoring system that will help the plants have 

better control of the flames,” explains Arroyo. “This way they will be able to 

control the mix of gases better, and so maintain the high temperatures needed in 

the process and control the quality of the steel being produced.”

For Grecian Magnesite, the objective is to increase the use of biomass fuel in 

their processes, while still maintaining the very high temperatures needed to 

produce caustic calcined and dead burnt magnesia. Currently, coke is used which 

produces a large amount of CO2 (MgCO3 thermal decomposition) along with NOx 

and CO2 emissions. Being able to replace the coke with high-quality biomass will 

help reduce these emissions and allow for flexible consumption based on market 

prices. 

“By valorising waste streams like this, as well as capturing the waste heat 

produced and utilising this heat within the processes, and adopting electrical 

flexibility, we hope to be able to help increase efficiencies, reduce harmful 

emissions and lower overall production costs at all the plants we are working 

with,” concluded Arroyo. 

“In turn, we hope that by demonstrating how these new technologies can deliver, 

we are also clearly showing that they are transferrable and replicable in other 

process industries where heat is produced, waste streams created and electricity 

used.”

Project Title
BAMBOO  – Boosting new 
Approaches for flexibility Management 
By Optimizing process Off-gas and 
waste use

Project Objective
To develop new technologies for 
energy and resource efficiency 
challenges in four intensive industries. 
These technologies will be adapted, 
tested and validated under real 
production conditions and focus on 
three main innovation pillars: waste 
heat recovery, electrical flexibility and 
waste streams valorisation

Project Duration and Timing
54 months
September 2018 – February 2023

Project Funding
Costs: €15.9 million
EC Funding: €10.4 million

Project Partners
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The UPM paper and pulp factory in Germany, 
where   a seasonal battery is being developed 

that will provide stored solar energy
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T
he ancient art of watchmaking is 

synonymous with high-end artisan 

craftsmanship, only performed by masters 

of both dexterity and design. But as any 

master of such a craft will tell you, to make the 

finest objects, one must first acquire the finest 

tools.

Ideal-tek is a leading manufacturer and supplier 

of precision hand tools such as tweezers, cutters 

and instruments. Based in Switzerland, the tools 

they make are used not only by watchmakers, 

but also jewellers, engineers, medical devices 

manufacturers, the electronics industry and life 

science laboratories. Now, Ideal-tek is among 

a growing number of SMEs that are seeking to 

galvanise their tradition of human craftsmanship 

by turning to the emerging field of collaborative 

robotics.

Large industrial enterprises are no strangers to 

robotics and automation, but these technologies 

have yet to make significant inroads into SMEs. 

Unlike larger businesses, SMEs are characterised by 

high product variability, small batch production, and 

labour-intensive tasks that are reliant on the skills 

and experience of workers, all of which represent 

challenges for introducing automation.

To meet these challenges, the BRILLIANT 

project is developing a smart, orchestrated, and 

reconfigurable collaborative work cell based 

around a Universal Robots robotic arm that will 

help reduce the adoption barriers of collaborative 

robotics solutions for SMEs. “We want to combine 

the flexibility and dexterity of humans with the 

repeatability of collaborative robots, or cobots, to 

instigate a new era of artisanal manufacturing 4.0”, 

says Elias Montini of the University of  

Applied Sciences and Arts of Southern Switzerland 

(SUPSI), who is one of the lead engineers in the 

project.

Over the past year, SUPSI and Italian software 

developers Holonix have been working with 

Ideal-tek to integrate a cobot solution that carries 

out the final stages involved in producing a pair 

of tweezers. Watching the work cell in action is 

impressive, the robot arm deftly moving between 

The BRILLIANT project has developed a collaborative robotic work cell that combines the flexibility and 
dexterity of the human with the repeatability of robots to make specialist tools used in high-end  
artisinal crafts like watchmaking and jewellery as well as in the manufacture of precision medical 
instruments.  Elias Montini of SUPSI, which is coordinating the project,  explains more about this work

Cobots at the cutting edge 
of precision instruments

We want to 
combine the 

flexibility 
and 

dexterity 
of humans 
with the 

repeatability 
of 

collaborative 
robots, or 

cobots
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different workstations to weld the two blades of 

the tweezers together and then smoothing down 

the weld point and cleaning the product up to its 

final finish.

When introducing such solutions into a small 

company, it is important to think about scalability, 

reconfigurability and the different possible 

applications that the work cell might be used for. 

“A situation we have often seen in the past when 

cobots are deployed is that after a few months, 

the annual production needs of the task it is being 

used for are met, after which the cobot is left to 

idle for the rest of the year,” says Montini.  

“That is why it is essential to incorporate flexibility 

and reconfigurability from the beginning, so that 

the work cell can be used productively all year 

round.”

BRILLIANT is developing a procedural method that 

will support companies throughout the process of 

introducing automation, from the selection of the 

application to the design and deployment of the 

solution, as well as introducing software solutions 

that improve the flexibility of the collaborative 

work cell. 

In the case of Ideal-tek, the BRILLIANT project 

has aimed to develop a completely parameterised 

part programme, minimising the number of fixed 

waypoints in order to make the setup efficient and 

effective in the production of different types of 

tweezers, without modifying the code. It has also 

created a graphical interface that can support the 

worker in defining the parameters of the process 

and in monitoring the status of the collaborative 

work cell.

One of the concepts being promoted by SUPSI in 

the project was starting work on the solution in 

the laboratory setting, then moving to simulations, 

and finally finishing with deployment at the 

company. This was a huge success and meant that 

the finalised solution was set up and ready to 

produce tweezers in just two days – much to the 

surprise of those working at Ideal-tek!

www.insightm.co.uk 19
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Project Title 
BRILLIANT  – collaBoRatIve 
soLutions for fLexIble Artisanal 
maNufacTuring

Project Objective 
The autonomous uptake of 
collaborative solutions by SMEs by:
1.  Developing smart, orchestrated, 

and reconfigurable collaborative 
workcells to reduce adoption 
barriers of collaborative solutions 
for SMEs

2.  Combining the flexibility and 
dexterity of humans with 
repeatability of cobots towards 
artisanal manufacturing 4.0

Project Duration and Timing 
10 months in total 
November 1st-August 31st, 2022

Project Funding
Funding is from the demonstration 
Programme 2 of TRINITY, an 
EU-funded project about Digital 
Technologies, Advanced Robotics 
and increased Cyber-security for 
Agile Production in Future European 
Manufacturing Ecosystems.

Total funding: € 199,675

Project Partners: 
Ideal-Tek
SUPSI
HOLONIX.

Name
Elias Montini 

Additional 
contacts
Donatella Corti 
Salvatore Alivesi

Main telephone number
+39 3341241255

Email
elias.montini@supsi.ch 
Donatella.corti@supsi.ch
salvatore.alivesi@ideal-tek.com

Web address
https://www.ideal-tek.com/news_page.
php?idp=697

MAIN CONTACT

Acceptance of collaborative robots 

by workers has also been a focus of 

the work carried out in the BRILLIANT 

project. “When we arrived at Ideal-tek, 

the workers’ initial reaction was that 

the robot would not be able to perform 

the tasks,” says Montini. 

“After two days, their minds had been 

changed, and they 

were maybe a little 

apprehensive that the 

robot might put them  

out of a job! Ideally,  

what we would like to  

do in the future is 

to have a day of 

presentations where  

we introduce the concept 

of collaborative robotics and explain 

that this kind of automation is meant 

only for the most tedious, repetitive, 

and non-value-added tasks. Skilled 

workers are still needed, and their 

experience is invaluable.”

More and more SMEs are interested 

in these kinds of solutions, but there 

are currently few technology providers 

that deal with collaborative robots, and 

most of those are expensive. Montini 

believes, however, that the technology 

is now ready, and more adoption will be 

seen soon. “We have also learned from 

the mistakes of the past,” he says. “In 

a project we worked on for an injection 

moulding company a few years ago, 

the technology provider designed a 

solution that was neither flexible or 

scalable, and though the 

investment was huge, it did 

not fit the expectations or 

needs of the company. Now, 

we know that it is important 

to start by trying to solve 

really simple tasks, making 

sure that the solution can 

be scaled and adapted for 

other tasks, and ensuring 

that it does not necessarily require a 

huge investment.”

The BRILLIANT project is running a 

survey of end users and technology 

providers to investigate levels of 

adoption and the perception of 

collaborative robotics from both 

industry and academia, from which a 

publication will be produced. To take 

part, please scan the QR code, above.

The BRILLIANT project has been carried out by a multi-disciplinary team made up 

of industrial, mechanical and information technology engineers and researchers 

as well as process experts and operators, who have also contributed with their 

experience and know-how.

PROJECT INFORMATION

A watchmaker using Ideal-Tek’s 
27CL.BR high-precision tweezers 

made of brass in Switzerland
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Report

Continued investment is needed 
for our digital transformation
The EC’s Commissioner for the Internal Market Thierry Breton delivered a keynote speech at Hannover 
Messe recently on the importance of digital technologies in helping Europe confront the key challenges it 
now faces. Breton makes it clear that while projects like those featured in this publication and industries 
attending ACHEMA 22 are driving the new industrial revolution, it will only work if the right investments are 
made in the right places. William Davis reports

European 
Commissioner  for 

the Internal Market 
Thierry Breton



Report

Insight Media | Projects 22

I
n April this year, Insight Media attended 

Hannover Messe, the huge industry exhibition 

making a comeback after the COVID-19 

restrictions. As dissemination partner for 

the HyperCOG project, we were there to present 

the progress the project is making as it nears 

completion and showcase its novel technology to 

industries that will benefit from our work.

We were also there, however, to talk to the many 

thousands of like-minded delegates about the 

digital transformation of Europe’s industrial 

infrastructure in the face of the many serious 

global challenges we face today. 

As it is with ACHEMA22, it is clear that as we 

seek to confront these significant geopolitical, 

economic, climate and societal challenges, 

events like these are vital. They give people the 

opportunity to meet and share knowledge and 

exchange ideas in person. Meanwhile, being able 

to showcase new ideas and highlight what can be 

done, will make delivering the transformation of 

industry that is so necessary possible.

Of course, for Europe, the European Commission 

is at the heart of delivering this change. Through 

the policies, strategies and funding programmes 

it sets out for the EU, it is helping to shape our 

industrial future. For industry, the targets it sets 

and the support it offers are already helping to 

deliver results and, as this publication clearly 

shows, there are many exciting innovations still to 

come.

The Commissioner for the Internal Market Thierry 

Breton was also at Hannover Messe delivering 

a keynote speech which clearly set out the 

importance of digital in Europe’s industrial 

transformation. He emphasised how digital 

technology will help the EU meet its ambitious 

climate goals while delivering increased security 

for our economy and energy requirements.

He also confronted head-on the challenges the 

EU must address if it is to achieve what it is has 

set out to do, saying that the geopolitical and 

economic problems that currently exist invite us 

to take a fresh look at Europe’s place in the world. 

Bretton puts digital technologies front and centre 

of this fresh look.

“It means identifying and investing in the digital 

technologies that will underpin our sovereignty 

and our industrial future,” he said. “To me, it 

is clear where we need to place our efforts: In 

the global race for technological power, Europe 

will lead if we seize the opportunities of data, 

microelectronics and connectivity.

“Data, microelectronics and connectivity are 

clearly of interest to Europe and producing them 

is highly scalable,” he continued. “They will act 

as enablers for other technological developments, 

support our industry’s competitive edge, and help 

us build an effective European cyber shield.”

The speech was broad in its focus, covering 

digital sovereignty, protecting Europe’s strategic 

interests and protecting its companies from 

hostile acquisitions. But Breton was more focused 

on the opportunity Europe has to transform its 

industrial sector using the power of data and 

digital technologies. This, he said, would “support 

our industry’s competitive edge”.

It means 
identifying 

and 
investing 
in digital 

technologies 
to underpin 

our 
sovereignty 

and our 
industrial 

future
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“Contrary to what some may want to make 

us believe, Europe is not lagging behind 

technologically in this field,” he continued. 

“But we need to act fast, as our competitors are 

moving quickly in order to capture the value of the 

European industrial market.

“To be ahead of the curve, we need to develop 

suitable European infrastructures allowing the 

storage, the use, and the creation of data-based 

applications or artificial intelligence services.”

Breton believes that a significant par t of Europe’s 

digital jigsaw is missing: its capacity to produce 

high-quality microelectronics. Without it, he 

said, its industrial transformation and digital 

sovereignty will not be secured .

“These components, commonly known as 

processors or microprocessors, chips or sensors, 

are at the start of most of the key and strategic 

value chains such as connected cars, phones, 

Internet of Things, high performance computers, 

edge computers, defence, artificial intelligence,” 

he said.

“We need to be clear: without an autonomous 

European capacity on microelectronics, there will 

be no European digital sovereignty.

“Today, Europe accounts for less than 10 per cent 

of global production - up from six per cent five 

years ago thanks to the EU ECSEL initiative, which 

has been instrumental in reversing this trend. This 

is proof that when we get organised in Europe, 

with a clear aim, we can make a real difference.

“But putting a halt to a decrease is not enough,” 

he continued.  “Now we must invest massively, 

with the objective to produce high-performance 

processors in Europe and reach 20 per cent of the 

world capacity in value.

“Europe has all the skills, know-how and 

machinery to develop its own industrial value 

chain. It has three R&D centres recognised 

worldwide, companies able to upscale their 

capacity and it produces the machine used to 

produce the chips globally.

“It is now a matter of political will and upscaling 

our collective investment. This is why I will explore 

the idea of launching a European alliance on 

microelectronics. This would have an R&D pillar 

and a production pillar, with an initial combined 

public and private investment of 20 to 30 billion 

Euros. This is of paramount importance  

for our European digital sovereignty,” he 

continued.

All the projects featured in this publication are 

funded by the EU’s funding programmes and they 

are developing, testing and implementing this 

digital technology that will transform European 

industrial processes and manufacturing. 

It is clear the political will is there at the 

Commission to support this digital transformation 

and encouraging to hear of huge investments 

being contemplated to ensure the tools are in 

place to enable the technology to work on the 

ground. As Breton concluded in his speech: 

“The real industrial revolution is starting now - 

provided we make the right investments in key 

digital technologies.”

We need 
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FLASH-COMP: digitising
composite manufacturing 

C
omposites play an important role in the EU’s 

manufacturing sectors, and are widely used in 

industries such as energy, aerospace and automotive. 

More than 2.4 MTons of composites are produced in 

Europe every year and their use is forecast to keep growing. 

As such, reducing waste when composites are processed by 

improving processing efficiency will play an important part in 

Europe’s transition towards climate neutrality.

Liquid resin infusion (LRI) is one of the most widely used 

composite manufacturing processes, accounting for about 33 

per cent (792,000 tons a year) of how all composites are used 

in Europe today. The production of large parts, like airplane 

parts, ship decks and wind turbine blades, relies heavily on LRI, 

and the interest in this lay-up technique is growing notably as 

its production performance, efficiency, quality, time, and cost 

parameters are extremely competitive. 

In LRI processes, a multi-layer fibre preform is placed on a 

mould and infused by liquid resin. Once the resin is cured, a 

finished part can be extracted. Despite the high value of the 

parts produced using this process, both material processing and 

quality control are still largely done manually, with the quality 

of the final product being almost totally determined by an 

experienced operator. 

Defect identification is mainly based on visual inspection 

and other non-destructive testing methods that are used 

off-line to locate, identify, and measure internal flaws like 

voids, delamination or spots in the manufactured parts. These 

characterisation techniques are, in general, employed at the 

end of the manufacturing process on pre-assembled or finished 

parts, as a way to indicate the quality of the final product based 

on set parameters for that product and their compliance with 

pre-established technical specifications. Non-destructive quality 

control triggers what, if any, repairing actions are needed, while, 

if the defects detected are too severe, full products will be 

scrapped altogether, which happens in three per cent of cases. 

In most cases when a composite product is manufactured using 

the LRI process, several reworking actions are needed during 

the process as well as repairs needed to the final product. Both 

these activities are usually complex and account for around 30 

per cent of the total production time, which makes the whole 

process highly inefficient.

 

To overcome the lack of automated in-line control and to 

guarantee that the defects that do arise during the process 

are kept to a minimum and do not make their way into the 

final product, LRI manufacturing processes often use more 

materials than necessary. This is particularly the case with the 

quantity of resin used in the infusion process, resulting in an 

excessive amount of raw material used and waste generated at 

the finishing stage, when parts are trimmed and polished for 

example.  

All these factors make the process inefficient and unsustainable. 

Consequently, the excess of materials used – the resin itself as 

well as the consumables needed for defect repairing – and the 

amount of rejected finished parts, lead to a huge amount of 

waste being generated. This waste cannot be reused and is hard 

to recycle. 

The amount of waste produced ranges from 135,432 to 372,240 

tons every year and this has a significant environmental impact 

that is only set to grow as more LRI manufacturing processes 

are being used. Demand is growing across many sectors, like 

energy, for example, where there is increasing demand for longer 

offshore wind turbine blades, or in ship building, where lighter 

and more ecological crafts are being developed. 

Controlling and reducing the generation of defects by adopting 

“first-time-right” manufacturing strategies based on novel in-

line inspection and monitoring and advanced control strategies 

– the Zero Defect Manufacturing (ZDM) approach – is of great 

interest for LRI-based manufacturing process industries. It would 

allow the amount of material used to be better controlled and 

FLASH-COMP is a new Horizon Europe project starting in October, which aims to bring novel digital 
technologies to the liquid resin infusion process, one of the most widely used manufacturing processes using 
composite materials. By bringing advanced automated controls and in-line defect monitoring and detection to 
the process, the project will allow industry to cut material waste significantly, while also improving efficiencies 
in the process and the quality of products it produces
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optimised, reduce the time needed for reworking and reduce the 

number of fully rejected parts and so decrease the main sources 

of waste generated in the process overall.

FLASH-COMP is a new Horizon Europe project starting next 

month with the very clear objective of providing industry with 

the digital solutions that will effectively help reduce this waste 

in this particular manufacturing process.

The project, which is coordinated by Lortek in Spain, plans to 

develop a fast and reliable (FLASH) human-oriented quality 

control solution that will identify defects in real time during 

the process and, also in real time, determine any corrective 

actions needed that can be implemented in-situ. This will help 

eliminate waste from LRI processing, while at the same time 

eliminate defects in finished products produced using the LRI 

manufacturing process, so significantly reducing the generation 

of polymer composite waste. 

FLASH-COMP will employ novel, fast and accurate inspection 

and monitoring techniques (FLASH-IM) within the most critical 

manufacturing stages of LRI, pre-forming and infusion, to 

retrieve key process parameters. This data will feed an AI-

based Defect Severity Estimation Tool (FLASH-DSET), capable 

of estimating the generation of defects and, consequently, 

determining if and what kind of corrective actions should be 

taken at the pre-forming and resin infusion stage of operations. 

Instructions will be linked to a real-time feedforward and 

feedback (FF/FB) control strategy Decision Support System 

(FLASH-DSS) which will allow workers to take instant and precise 

corrective actions, paving the way towards ‘first-time-right’ 

manufacturing with zero-defects and zero-waste. 

The smart knowledge will be fed from interoperable and 

sovereign data sharing between sites and factories. In this way, 

the composite sector will be able to take advantage of the latest 

technological innovations to digitise manufacturing processes 

and help make the composite industry more sustainable and 

competitive.

It is estimated that a reduction of waste of more than 30 per 

cent can be achieved in this sector. Waste will be reduced in 

cured composite off-cuts, resin residue and part rejections. For 

example, for a typical 2.0 MW turbine blade, which is 40 metres 

Fibre is used for composite manufacturing of products like wind turbine blades, and in boat building and in the aero industry
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long with a fibre content of 53 per cent and epoxy resin, the environmental benefit will 

be quantifiable by a reduction from 0.55 to 2.8 kg CO2eq. per kilogram of composite 

for glass fibre and from 1.06 to 6.9 kg CO2eq. per kilogram of composite for carbon 

fibre.

The FLASH-COMP technology will be demonstrated and scaled up in three industries 

manufacturing wind turbines, airplane wing boxes and ship decks. Lifecycle 

assessment will assess all impacts at the three industrial sites, including energy and 

material resources consumption, quality defects, waste generated and operation time. 

This will allow the project to validate the technology and enable the FLASH-COMP 

solution to be assessed for implementation at different industries and its greening 

capacity forecast for different industrial set-ups.

To ensure replicability across all LRI manufacturing, the project will also develop 

a standardisation roadmap, involving experts across Europe and led by the Italian 

standardisation body UNI, which is one of the project partners. Work will also be 

carried out to analyse how operators in this sector currently work to understand their 

needs with the aim of identifying the profiles and skills needed to help current and 

future workers cope with the technological, process and cultural changes that will 

inevitably come when the  FLASH-COMP solution is introduced.

Composite wind turbine blades on the factory floor
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Can you explain your role at HaDEA, with particular 
focus on your work with research projects working on 
transforming industry. 

HaDEA - European Health and Digital Executive Agency, 

was established on 1 April 2021 to manage on behalf 

of the European Commission the European Framework 

programmes and initiatives in the Industry, digital, 

health, food safety and space sectors. 

My role as project advisor at HaDEA , is to manage R&I 

projects funded under Cluster 4 (Digital, Industry and 

Space) of the Horizon Europe framework programme 

as well as follow-up project implementation of the 

Horizon 2020 (H2020 legacy) projects. In particular, I am 

dealing with research projects contributing to the digital 

transformation of the European manufacturing industry 

(SPIRE projects). 

The SPIRE projects (for example COGNIPLANT, CAPRI, 

COGNITWIN, INEVITABLE, HYPERCOG, FACTLOG) funded 

under the topic DT-SPIRE-06-2019 – Digital technologies 

for improved performance in cognitive production 

plants aim at improving the European process industry 

performance and flexibility by exploring opportunities 

for digitising a large range of enterprises of very different 

sizes in the process industry and developing new 

technologies to realise cognitive production plants, with 

improved efficiency and sustainability. 

Q&A

The European Health and Digital Executive 
Agency has a broad remit to boost Europe 
by building, from earth to space, a healthy 
society, a digital economy and competitive 
industry. Giuseppina Lauritano is a project 
advisor focused on digital, industry and space 
and is PO to many of the projects featured in 
this publication. As such, she is well placed 
to explain how the European Commission is 
working to help industry become more efficient 
and competitive
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What are the main aims and objectives of this 
work and why is this work so important, now in 
particular? 

HaDEA addresses the Commission’s ambition 

to help rebuild a post-COVID-19 Europe at its 

heart, and make it greener, digital, more resilient 

and better fit for the current and forthcoming 

challenges. Our role is to ensure that the funded 

projects deliver concrete results that benefit the 

lives of all EU citizens, based on our vision to 

boost Europe by building, from earth to space, a 

healthy society, a digital economy and competitive 

industries, and provide the European Commission 

with valuable input for its policies. 

Projects funded under Cluster 4 of the Horizon 

Europe programme focus on breakthrough 

technologies and innovations in digital and 

industrial technologies, advanced manufacturing 

and the decarbonisation of energy-intensive 

industries. These are deemed essential in 

supporting the twin green and digital transitions 

of industries and societies, as well as their 

resilience, together with the key enabling 

technologies that are strategically important for 

Europe’s industrial future. 

Can you briefly explain some of the key 
technologies on which the EU and industry need 
to focus on and the benefits they offer? 

The digital transformation of the European 

manufacturing industry depends on the 

availability and uptake of high-quality, efficient, 

affordable and optimised systems, such as those 

offered by simulation-based twin technologies, 

data-driven approaches, cloud infrastructures, 

artificial intelligence and robotics. Areas with 

a high impact on growth are the industrial 

Internet of things (IoT) and data sharing, artificial 

intelligence/machine learning and digital 

infrastructure. 

However, there is a low uptake in Europe for 

such technologies. With the new Horizon Europe 

programme, the European Commission wants 

to support the transition towards industrial 

digitalisation and increase the speed of 

innovation. We believe this can be achieved 

by optimising the use of existing research 

results and facilitating the uptake of new 

project results, design digital tools for industry 

(e.g. cloud systems, simulation-based twin 

technologies, data driven approaches, AI-based 

and reinforcement learning solutions) to enhance 

efficiency and product quality. This in turn is 

expected to increase the capability for better and 

faster reaction to market changes. 

European industry (and manufacturing enterprises 

in particular) are facing a number of challenges 

in a turbulent globalised market. There are 

unprecedented changes in market demands, an 

ever-increasing number of product variants and 

increasing worldwide competition, all of which 

cause continuous pressure on production costs, 

product quality and production efficiency. There 

is now a need to implement inline feedforward 

control strategies that enhance the efficiency of 

our industrial systems. 

The combination of digital technologies such 

as high-performance computing, big data 

management, knowledge engineering based 

on ontologies and artificial intelligence can 

revolutionise research and development 

methodologies, and this will enable digital 

transformation by merging computational 

(modelling, simulation) and experimental 

materials data (high-throughput characterisation). 

The EC 
has funded 
innovative 
Horizon 

2020 projects 
that are 
shaping 

the future 
with AI 

technologies 
designed 

to support 
and boost 
industry
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How is the Commission engaging with industry to 
ensure effective uptake of this new technology? 

The Commission is in contact and regularly 

engages with the various technology platforms 

(MANUFUTURE and EURMAT for example) which 

also have a role to play in the uptake of developed 

technologies by their members. 

Moreover, with the new Horizon Europe 

programme, the European Commission has 

allocated more than €53 billion to Pillar II 

Global Challenges and European Industrial 

Competitiveness. This pillar will support the 

creation and better diffusion of high-quality 

new knowledge, technologies and sustainable 

solutions, with the aim of reinforcing European 

industrial competitiveness, strengthening the 

impact of R&I by developing, supporting and 

implementing EU policies, and supporting the 

uptake of innovative solutions in industry, in 

particular in SMEs and start-ups, and society to 

address global challenges. 

This will contribute to turning the results of our 

excellent research into innovative solutions 

that will improve the daily lives of citizens by 

tackling global challenges. This pillar will be key 

to the acceleration of the twin green and digital 

transitions. 

Can you identify some notable successes to have 
emerged from EU-funded research and what has 
been achieved? 

Europe is already developing AI solutions to 

allow European industry to adapt to these new 

technologies and opportunities. The European 

Commission has funded innovative Horizon 

2020 projects that are shaping the future 

with AI technologies designed to support and 

boost industry and manufacturing across a 

range of objectives, by offering AI platforms 

and architectures to address particular tasks. 

Examples of these include:

•  The PENELOPE project is aiming to develop 

a novel closed-loop digital pipeline, 

FBD_BModel, creating a digital technology 

platform for delivering small series innovative 

functional garment products

•  IMAGINE, CoLLaboratE and ResiBots focus on 

waste recycling, human-robot interaction and 

resilience respectively

•   INNPAPER is aiming to reduce the 

environmental impact of electronics, 

designing a new electronic technology based 

on paper

•  PROGRAMS and SERENA explore the 

potential of using AI-based tools for 

optimising the production process through 

predictive maintenance

•  EU-JAPAN AI brings together researchers 

from opposite sides of the world to share AI 

knowledge. 

What impact will these achievements have on 
industry and wider society (consumers, citizens, 
environment etc)? 

All these successful projects demonstrate how 

digital tools can enable industry to control 

manufacturing processes and address issues more 

efficiently and effectively as they run and update 

the production plant, while improving key product 

and production performance indicators such as 

yield and throughput. 

Furthermore, the infusion of AI processes into 

manufacturing offers many benefits. It will fuel 

the development of novel industrial processes for 
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both existing and emerging industries, enhance 

production efficiencies with less downtime, and 

help to redefine the role of industry workers as 

they supervise AI-powered machines. Digitally 

empowered citizens, with adequate skills, can be 

well placed to create the innovative solutions of 

the future - new jobs are being created, and new 

competencies are needed. 

The use of AI and augmented reality in factories 

promises to make human roles less hazardous, 

less monotonous and less physically exhausting, 

as well as improve product quality, productivity 

and reduce costs and environmental impact.   

Research and innovation in industrial key 

technologies are essential if we are to create 

wellbeing, prosperity and jobs across Europe 

within the means of our planet. That requires new 

policy action for value creation from research and 

innovation and the acceleration of the green and 

digital transformation of industry, strengthening 

its resilience and its base in Europe. 

We want a Europe where digital technologies, 

innovation, and artificial intelligence can provide 

Europe’s people with competitive jobs, better 

health, and better public services. 

What more needs to be done to ensure the EU 
meets all its objectives in this sector? 

The green transition and digital transformation 

are just at their beginning. Major opportunities 

lie ahead to position Europe as a technology 

and industrial leader of this transition. The 

proposed investments in Cluster 4 are aiming at 

realising the overarching vision of a Europe that 

shapes competitive and trusted technologies, for 

European industry to provide global leadership 

in key sectors, by enabling production and 

consumption that respects the boundaries of our 

planet and maximising the benefits for all parts of 

society.

The challenge is to ensure that all industrial 

sectors make the best use of new technologies 

and manage their transition towards higher 

value, digitised products and processes; to 

empower any business, wherever it is located 

in Europe, and especially SMEs, to master its 

digital transition (digital innovation hubs); to 

ensure the availability of state-of-the-art open 

and interoperable platforms that any business can 

use to make its products, processes or services 

ready for the digital age (leadership in platforms 

for digital industry); to promote digital skills at 

all levels, for re-skilling, and for lifelong learning 

across Europe (digital skills gap); to ensure that 

regulation is fit for purpose in the digital world 

(smart regulation for smart industry). 

Are you optimistic for a greener, more 
sustainable industrial future? 

The European Commission has set out a great 

vision of a green Europe fit for the digital age. 

The launch of the Green Deal and the Digital 

Strategy will in turn lead to significant changes 

due to combination of the rapidly developing 

digitalisation and the increasing need for 

sustainable solutions of many aspects in society. 

Scientific evidence demonstrates that action 

on climate change must take an interconnected 

and systemic approach that involves as many 

people in a network as possible and integrates 

components such as technology, society, and 

institutions. More than 30 per cent of our 

energy consumption comes from manufacturing 

industries. On a positive note though, many large 

enterprises within all kinds of industries, and in 

particular within the industrial manufacturing 

sector, are changing the way they operate 

by creating more sustainable processes e.g. 

developing and/or investing in more energy-

efficient machinery; reducing waste disposal 

by applying lean manufacturing; focusing on 

resource efficiency when building new facilities 

and increasing energy efficiency in already 

existing facilities. 

Most people are aware of the environmental 

problems that lie ahead of us and see it as an 

opportunity and a necessary development. For 

many start-ups, to include sustainability as part 

of their strategy from the beginning is a given and 

many large industries have completely changed 

their strategy in becoming more sustainable. 

Industry needs to harness the knowledge 

contained in its data streams to become more 

energy and resource efficient, improving security 

and reducing environmental impact.  Green 

manufacturing development should meet the need 

for different production systems, a regenerative 

use of resources, supporting carbon neutrality 

objectives.

The digital 
transformation 

of the 
European 

manufacturing 
industry 

depends on 
the availability 
and uptake of 
high-quality, 

efficient, 
affordable 

and optimised 
systems, such 

as those offered 
by simulation-

based twin 
technologies



Like many projects in this publication, CAPRI started in the pandemic, meaning much of the initial work began 
online and with partners meeting remotely. With its objective being the digital transformation of the process 
industry, and in the context of society’s need to reduce consumption and its use of energy, this change to 
the expected model of working seemed appropriate. Now, however, CAPRI’s Cristina Vega believes that with 
partners able to work more closely together, the project is well placed to deliver its objectives and is on track to 
demonstrate its novel technology, showcasing meaningful pathways to digitisation that others can follow. 

Paving the road ahead towards 
transforming process industries

C
ristina Vega, as project coordinator from 

CARTIF technology centre, summarises the 

motivation behind the CAPRI project perfectly. 

“The world needs to change,” she says. “We 

need to reduce consumption of all the raw materials 

we use and reduce the energy needed to process these 

materials into intermediate or end-user products. The 

digital transformation of our manufacturing and process 

industries will help us do just that.”

The CAPRI project aims to advance this transformation 

of industrial processes by developing and testing a 

novel Cognitive Automation Platform (CAP), enabled by 

cognitive solutions like sensors, information technologies, 

and using data analysis and the use of data in real time to 

aid decision making for planning, operation and control. 

This will in turn help improve flexibility and performance 

in processing plants as well as improve the quality of 

products and intermediate flows.

The architecture of reference for this novel CAP is being 

defined by FIWARE open-source technology for smart 
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CAPRI is developing its global cognitive solution for Asphalt concrete manufacturing 
with Eiffage Infrastructures, one of its three use cases along with steel bar production 
at Sidenor and tablet processing with pharma firms AMS and RCPE
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solutions to ensure replicability and scalability 

of the technology across a range of industries. 

The CAP architecture is modular, and supports 

knowledge models, machine learning and different 

cognitive modules for logistics and planning, 

operational management and process control. 

It is also scalable, allowing further advanced 

applications to be developed and added, making 

it replicable for all SPIRE sectors.

Plants are connected to the smart modules 

– smart events processing, smart knowledge 

modelling and smart decision support – through 

a smart IoT connection and controlled through 

the CAPRI user interface. The system is due to 

be demonstrated at three types of plant – steel, 

asphalt and pharma – and during this phase, 

the lessons learned will be applied to enable 

further development of autonomous systems 

for the future operation of plants based on the 

combination of embedded cognitive reasoning and 

optimised human-driven decision-making.

“At this stage of the project, just over halfway 

through, we have all the cognitive solutions 

working,” says Vega. “Some of these cognitive 

solutions are only working at laboratory scale, but 

we are pleased that most are already implemented 

into the pilot sites and we are already getting 

good results. 

“So far, we have 39 results from these 19 cognitive 

solutions prototypes and these have all been 

added to CAPRI’s Zenodo channel, to ensure 

we fulfil the FAIR principles of Open Research 

Data Pilots, which are findability, accessibility, 

interoperability and the reuse of digital assets.

“We have also identified eight key exploitable 

results in this work to date,” she continues. 

“For example, in the asphalt use case, we have 

identified the two sensors that are currently 

unavailable on the market. These measure 

things like the content of bitumen in the recycled 

asphalt, or the filler present in the cold aggregates 

per batch.”

Another key part of CAPRI’s ambition is to adapt 

the 6P methodology for digital transformation for 

process industries, initially created for discrete 

manufacturing plants, allowing those that have 

identified a need to digitise their processes the 

opportunity to develop a workable roadmap for 

that transformation. The 6P methodology is a tool 

that provides analysis of the six main dimensions 

of an industrial process that need to be assessed 

to determine readiness for digitisation in any 

enterprise. These dimensions are product, 

process, platform, people, partnership and 

performance (the six Ps) and these are grouped 

for analysis into three technical pillars and three 

socio-business pillars.

In CAPRI, this methodology can be applied at two 

levels – the enterprise level for the development 

of a transformation plan along the six dimensions, 

and at the pilot or experimental level to show 

expected improvements digital transformation will 

make after the pilot ends.

The project is using the 6P methodology at its 

pilot studies and hopes to be able to measure 

the impact of the experiments and identify the 

The big 
questions we 

are addressing 
are what can 
we do with 
the data, 

where can this 
data be used 
and how can 
this data be 

collected and 
processed? 

Pharma

•   Cognitive control concept

•   Cognitive operation solutions 
for pharma production

•   Cognitive planning solutions 
for pharma production

•   Cognitive sensor for blend 
uniformity

•   Cognitive sensor for granule 
quality

•   Cognitive sensor for product 
moisture

•   Cognitive prediction of 
dissolution

•   Cognitive sensor for fault 
detection

Asphalt

•   Cognitive sensor for bitumen 
content

•   Cognitive control of drums

•   Planning and control of 
asphalt production

•   Cognitive sensor for the 
amount of filler

•   Predictive maintenance of the 
baghouse

Steel

•   Cognitive sensor for tracking 
steel billets and bars

•   Soft sensor for the 
solidification process in steel 
billet casting

•   Temperature soft sensor for 
steel semi-products

•   Scale soft sensor for steel 
semi-products

•   Risk and anomoly sensor for 
steel production

•   Digital twins for steel production

CAPRI’s cognitive solutions
The CAP coordinates a set of 19 specific cognitive solutions at the 

various levels of functional organisation of the automation based 

on the analysis of the different use cases involved in CAPRI. The 

solutions being demonstrated at the three use cases are:
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dimensions that are improved by digital 

transformation, thereby providing measurable 

success stories and best-practice roadmaps 

for others to follow.

“Developing common structures like the 

CAPRI CAP, and its reference architecture, that 

can be replicable in other sectors, will help 

everyone involved in process industries and 

manufacturing achieve our common objectives 

of reducing energy use and waste, reducing 

the consumption of raw materials and 

lowering our CO2 footprint,” concludes Vega.

“Sensors are easy to install in industrial plants 

and it is easy measure the data they produce. 

The big questions we are addressing are what 

can we do with the data, where can this data 

be used and how can this data be collected 

and processed? Now, with the CAPRI CAP, we 

can begin to answer these questions.”
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The HyperCOG project aims to demonstrate that cyber-physical systems and data analytics can be used to 
drive transformation within the European process industry, improving efficiency and competitiveness by 
harnessing the power of data. Now more than halfway through this work, its cyber-physical system has  
been developed based on a digital node architecture and is being deployed in an industrial setting. Focus  
is now turning to demonstrating how this type of technology will work on an industrial scale.

The cyber-physical system  
putting digital architecture  
into industrial processes 
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B
efore developing its own innovative digital technology, 

the HyperCOG project began its work by identifying 

existing state-of-the-art digital solutions used in 

smart manufacturing as a basis on which to develop 

the HyperCOG solution. This work included analysing existing 

frameworks relevant for the three use cases involved in the 

project which are in the chemical, cement and steel industries. 

This early work also examined relevant ethical, legal, privacy 

and security requirements that are needed to keep the cyber-

physical system (CPS) architecture cyber secure in the real 

world.

Based on the requirements obtained from this work, an 

innovative industrial cyber-physical system has now been 

developed, along with a hyperconnected CPS network made up 

of digital nodes and the communication architecture required 

to support industrial production. This architecture advances 

the concept of cognitive manufacturing, by combining cognitive 

computing techniques (such as artificial intelligence), the 

industrial internet of things, and advanced data analytics to 

optimise manufacturing processes.

“HyperCOG involves the latest advances in AI relevant to 

industry, such as modelling for twin factories and decision-

support systems for human-machine interaction,” explains 

HyperCOG’s coordinator Beatriz Chicote of Lortek in Spain.

“As part of this development, relevant industrial data have 

been collected to investigate data analysis methods that can 

obtain the knowledge hidden in the data and make it usable for 

optimising processes that occur in the project’s three use cases 

– steelmaking at Sidenor in Spain, cement manufacturing at 

Çimsa in Turkey and chemical extraction at Solvay in France. As 

of now, a preliminary model along with optimisation algorithms

The cyber-physical system  
putting digital architecture  
into industrial processes 
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have been developed ready for the optimisation of the production planning in 

the steel use case. Lessons learnt from this exercise will then be used in the 

implementation phases of the other two use cases,” she adds.

To provide further context to this HyperCOG solution, it is important to understand 

the HyperCOG node architecture, which ensures the CPS meets the technological 

requirements of Industry 4.0. It is these digital nodes that form the basis of the 

system’s hyperconnected network architecture, which is composed of nodes running 

in several devices that communicate with each other without hierarchical layers or 

the need for either gateways or message brokers. 

Starting from the Reference Architecture Model for Industry 4.0 (RAMI 4.0), the 

system breaks down traditional hierarchical information systems, due to its 

hyperconnecting capabilities. The nodes can acquire outstanding streams of data 

in real-time, which together with high computing capabilities, provide sensing, 

knowledge and cognitive reasoning, which will ensure that the companies using 

HyperCOG systems are robust in the face of variant scenarios – the system adapts. 

“To be able to acquire information in real time from data provided by a physical 

sensor connected to a PLC or other acquisition device or system, the nodes 

collect historic data, as well as record data, and executor nodes run models or 

algorithms to check the status of the system in real time,” says Chicote. “To do this, 

middleware has been used to abstract the communications in a distributed system, 

making it a cyber-physical system, composed of several connected devices.”

As well as this node-based architecture, HyperCOG provides compatibility with 

the Functional Mock-up Interface standard. This enables interoperability between 

different software languages to achieve interoperability between models or 

algorithms developed in different environments to build more complex models or 

algorithms being developed for different use cases. 

Finally, a monitoring tool has been developed which monitors the acquired data, 

analyses the correct communication between the different nodes, monitors the 

status of these nodes, reports logs that indicate possible mistakes, and shows these 

in a colour scale to indicate the level of the error. This tool is also able to verify the 

value of data and to estimate how the system can be operated correctly.

HyperCOG is now looking to provide a comprehensive and quantitative sustainability 

assessment of this industrial cyber-physical system. The goal and scope definition 

of the LCA for the three case studies have already been documented and the 

analysis is currently under way at the first deployment of the solution at the Sidenor 

steel facility in Basauri, Spain.

“HyperCOG will show the potential of its technologies at each of the three use cases 

and will also evaluate their replicability and transferability to different industrial 

sectors and to companies of different sizes,” says Chicote. “Our objective is to 

increase and improve production performance while reducing environmental impact 

by reducing energy consumption and CO2 emissions. 

“Not only will society benefit from this work through this environmental impact, 

but we will see further benefits through the development of strategies for training 

and re-skilling workers, and the vocational training of students, for the use of 

digital technologies in industry, both of which are important aspects of the project’s 

ongoing work,” she concludes.
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T
he speciality chemicals market is 

demanding ever-more adapted products. 

Processes need to be developed quickly, 

and production facilities designed as 

flexibly as possible. At the same time, they  

should consume minimal energy and raw 

materials to keep the CO2 footprint light. One 

approach to meet all these objectives is modular 

production.

Modular production has been a major research 

and development focus over the past decade. 

Recently, the German initiative ENPRO, funded 

by the German Ministry for Economic Affairs 

and Climate Actions (BMWK), showed that 

modularisation and accompanying digitalisation 

Modular plants – a paradigm 
shift in the process industry

Modular production offers greatly improved flexibility and scalability without having to completely redesign 
complex processes. German initiative ENPRO has been working with the chemical industry to expound the 
benefits of this new technology and how it has been working to develop it further.

could bring reductions in energy consumption 

of as much as 3 TWh for the German process 

industry alone. Technology company Merck have 

consequently announced a project to go modular 

with their chemical production project MPS. 

So why is so much effort being put into the 

development and implementation of modular 

plants, and how can it help the process industry 

in its transition to sustainable production? 

Modularity by itself does not lead to more efficient 

processes. However, the flexibility it creates 

opens opportunities to implement efficient new 

technologies without a complete redesign of a 

complex process. Another important factor is 

scalability.



Insight Media | Projects 38

Flexibility through  
standard modules 
By using standard modules, more flexible 

production is possible. The modules can be 

combined to suit the respective process and 

can be quickly integrated into the automation 

through the interface. In the planning phase, 

the requirements are formulated and suitable 

modules are identified in a module database. 

This database can consist of the already existing 

module park, but also contain available modules 

from suppliers. Even if only some of the required 

process steps can be mapped using existing 

modules, a partially modular structure can still 

save a considerable amount of time in plant 

planning, construction and automation and thus 

shorten the time-to-market. The repeated use of 

equipment also offers significant cost advantages. 

A method for the selection of the right modules 

for a given process has been developed in the 

ENPRO project SkaMPi.

Modules in process development 
If standard modules are used, correspondingly 

smaller and scalable continuously operated 

equipment can be used in process development. 

Continuous processes are usually much more 

efficient than batch processes. A pilot phase 

is necessary to transfer batch results from the 

laboratory to a continuous process. It is costly 

and, therefore, often avoided, resulting in 

production processes being run in inefficient 

batch modes. With the use of continuously 

operated laboratory equipment, this pilot phase 

can be significantly reduced or even completely 

eliminated. New, efficient, and scalable process 

technologies have been and still are being 

developed in ENPRO projects.

A "printer driver" for modules
Two essential aspects play together in 

modularisation. The process equipment must be 

subdivided into modules, and the automation 

technology needs a modular structure. In 

combination, this results in a paradigm shift in 

process development away from unit operation 

based engineering to services provided by 

modules. Instead of individually integrating the 

feed valves, the temperature control unit, the 

stirrer and the required sensor technology into 

the automation of a stirred tank, there is a kind of 

printer driver for the module – the Module Type 

Package (MTP). The MTP interface provides the 

"mixing" service, which receives the parameters 

of the mixing process from the so called process 

orchestration layer. The control of the individual 

components of the module is encapsulated in the 

service supplied by the module manufacturer. 

The conductor for the  
modular process plant
The process orchestration layer coordinates 

the interaction of the individual modules and 

integrates the modules into the overall plant.  In 

Even a 
partially 
modular 

structure can 
still save a 

considerable 
amount of 

time in plant 
planning, 

construction 
and 

automation
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this way, new modules can be quickly integrated 

into an existing plant, as only one element 

needs to be added in the automation system. 

Even the integration into the user interface 

is simplified by the MTP, as the elements to 

be displayed are included. The design of the 

visualisation is specified by the control system 

to achieve a uniform look and feel. For this to 

work, standardised data exchange formats are 

required, such as the XML-based DEXPI format for 

describing the module structure.

How to get the process data
Since the process steps are encapsulated in the 

services of the modules, the question arises 

how the process data can be made available 

for other Industry 4.0 applications, for example 

advanced analytics. The answer is the NAMUR 

Open Architecture (NOA), which makes this data 

available via a second channel, without affecting 

the process control.

Costs of modular systems  
- a strategic decision
With modular systems, processes can be 

developed more quickly and the use of continuous 

apparatus ensures high efficiency. This results 

in a noticeable cost advantage - but only over 

the operating time of the equipment.The 

initial investment costs are higher than with 

conventional plant design. If the modules shall 

be reused, they cannot be designed for specific 

parameters, but must cover a larger parameter 

space. These costs are amortised by repeated use 

of the modules and the design can be reused as 

well. Investment costs, however, are credited to 

the current project and not to optional processes 

that may be possible in the future. This requires a 

strategic decision for the concept of the modular 

plants to enable the implementation independent 

of individual projects.

Over time, further cost advantages will also arise, 

because if a module park is gradually built, the 

production site will become more flexible.

On the automation level, it is much more complex 

to define possible services for the MTP than to 

program a basic operation once. However, the 

services are provided by the module supplier. 

They can reuse the programming service for 

similar modules, which relativises the cost on 

his side.  Nevertheless, there is a shift of the 

programming effort from the operator to the 

supplier.

The leap into  
comprehensive application
A large number of suppliers already offer 

equipment with MTP. The major automation 

suppliers have also integrated MTP functionality 

into their systems and pilot projects at users' 

sites have been implemented. From these initial 

approaches, it is now necessary to shape the 

modular production of the future.

Find out more
You can find a 
special exhibition 
about modular 
production, including 
a demonstration 
module by ENPRO 
projects, at ACHEMA 
2022 Hall 11.0, Stand 
G4.

Visit
www.enpro-initiative.de
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T
he COGNIPLANT  project presents an innovative vision 

of the digital twin in process industries. To this end, an 

advanced digital twin is being developed, building in a 

semantic enterprise-scale knowledge graph, and based 

on the knowledge obtained at the Advanced data analytics layer, 

named Co-Analyse. 

The innovative vision of the digital twin will offer a logical model 

based on how information flows throughout the life of the plant, 

in contrast with the traditional heuristic models of the physical 

plant. The digital twin will capture the physical processes of 

the industrial plant, also incorporating the real actions, by 

considering rules, events, sequences, patterns and models, 

in a natural and direct way. Thus, the digital twin will allow 

the users to measure process efficiency without the need for 

parameterisation or modification of the schemes modelled.

A digital twin will be created for each one of the project's demo 

cases, namely mining, chemical, steel and quicklime sector. This 

will enable the simulation and optimisation of these industrial 

processes according to the KPIs proposed for each scenario. 

These digital twins will provide a decision support system for 

the COGNIPLANT industrial scenarios, which will be adapted to 

the different roles involved in the production activities.

The digital twins will collect the necessary information from 

the data lake of the cognitive platform and then, based on 

different machine learning models (predictive, prescriptive and 

production optimisation developed) and the characteristics of 

production processes, it will offer an interaction that enables 

simulation and optimisation of a given KPI. 

The digital twins will be used to optimise and improve the 

different KPIs. These optimisations will depend on the use cases, 

being able, for example, to reduce defects in foundry processes, 

to optimise maintenance, to improve costs and/or quality, 

productivity, etc. The digital twins will allow the user to interact 

with the models, allowing them to set the boundaries that 

constrain the optimisation (e.g., limits of machines, operators, 

policy on product quality, costs, etc.). These restrictions can 

also be given by the production process itself. Also, the user will 

choose which variables will be used as decision variables in the 

optimisation problem, to improve the KPIs. 

The digital twins will also be used for simulation purposes, 

allowing users to change the values of some input variables 

and study how these changes affect the output variables of 

the models. This enables the study of the relationship between 

input and output variables of the different models. Therefore, 

the simulations will allow the impact of each input variable on 

the KPIs to be studied to provide an understanding of how input 

variables can be changed to improve the processes. 

This approach will answer specific questions for experts 

about what would happen if certain parameters of any node 

were modified in fictitious or simulated scenarios. Also, the 

approach lets the user understand how the knowledge of 

these modifications is inferred and "exploded" throughout 

the network, and which indicators in other nodes are affected. 

Also, a "visual analytics" module will be developed to explain 

the decisions made (e.g., visualisation of KPIs that guide the 

decision support mechanism).

Cognition refers to all processes that transform, reduce, elaborate, 

store, recover, and use input data, to solve Industry 4.0 use cases, 

i.e., condition monitoring, anomaly detection, optimisation, and 

The COGNIPLANT project is developing and demonstrating an innovative vision of the digital twin to allow for 
the advanced digitisation and intelligent management of the process industries. Giulia Barbagelata explains 
more about how the project is utilising the latest developments on advanced analytics and cognitive reasoning

An innovative vision of 
the digital twin

The Grigolin plant in Italy, a COGNIPLANT demo site producing lime
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predictive maintenance. Cognition plays a key role in decision-making for complex, ill-

structured situations. 

Cognition in COGNIPLANT is based on a DSS. While DSS are quite common in the 

manufacturing industry, where processes are well defined and fixed, the application of 

advanced DSS systems in process industries still represents a challenge, which is the core 

of the innovation proposed by the COGNIPLANT project.

In addition, reactive programming is totally innovative 

in these industries, as it requires continuous updating 

of machine learning models, with the consequent 

challenge related to the computational ability to do it 

online. This means that nowadays this type of planning 

is hardly found in industrial plants. 

In order to tackle this challenge, a novel method 

for network topology design will be proposed. This 

method will formulate the topology optimisation as 

a graph optimisation problem, by capturing both the 

objective and constraints in graph invariants, from the 

system kernel of the process mining topology, to the 

edge level (edge computing). COGNIPLANT’s graph theoretic approach leverages new 

studied mathematical techniques to provide a more systematic alternative to traditional 

approaches for network design. Specifically, optimisation will be done over some known 

graph invariants, such as maximum node degree, topology diameter, average distance, 

and edge betweenness, as well as over a new invariant called node Wiener impact.

In order to enable online control and optimisation, COGNIPLANT will develop deep 

(reinforcement) learning services that robustly predict, e.g., anomalies and trends in 

online and historic industrial processes, as well as viable multi-scale spatial-temporal 

decision models for the distributed optimisation and control of such processes. These 

services will provide critical insights in cause-effect relationships between product quality 

and process sustainability / performance. Insights will be provided also on the actually 

applied and the virtual (agent-based) decisions on distributed process optimisation 

and control paths / schemes under diverse process conditions and rages of uncertainty 

levels. The project team has experience in the derivation of agent based (distributed) 

reinforcement learning techniques for optimisation of real-time processes.

DSS systems in 
process industries 

still represents 
a challenge, 

which is the core 
of the proposed 

innovation
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W
hile the concepts of digitalisation 

and Industry 4.0 are making 

rapid inroads into the European 

manufacturing sector, there are 

several aspects that can be still incorporated 

into the system to strengthen the goal of optimal 

process operations. One such aspect to the 

digitalisation vision is the "cognitive element", 

where process plants can learn from pattern 

recognition in historical data and adapt to 

changes in the process, simultaneously being 

able to predict unwanted events in the operation 

before they happen. 

The COGNITWIN project aims to add cognitive 

elements to existing process control systems, 

thus enabling their capability to self-organise and 

offer solutions to unpredicted behaviours. The 

concept of a cognitive digital twin builds upon 

two previous iterations. The first, the digital twin, 

is a virtual representation of a system, aligned in 

time with reality, which is based on sensor data 

from the actual system. The second iteration, the 

hybrid twin, combines data from a digital twin 

with models of the chemical or physical processes 

taking place to gain more insight into what is 

happening. Finally, the cognitive digital twin adds 

cognitive aspects, using intelligent reasoning 

and understanding of the situation, and sourcing 

knowledge from experienced human operators.

COGNITWIN will set a new standard for the 

design, development and operation of the 

European process industry by introducing 

a platform for virtual component-based 

architecture that integrates IoT, big data, AI, smart 

sensors, machine learning and communication 

technologies, all connected to a novel paradigm 

of self-learning hybrid models with proactive 

cognitive capabilities.

One of the main outcomes of the project is the 

COGNITWIN toolbox, which provides a variety of 

components and services that can be mixed and 

matched to create a solution for any company 

working in the process industry, and is structured 

The COGNITWIN project has been investigating how today’s plants can learn from historical data and adapt, 
creating a digital twin toolbox that can be used by any process industry company to tap into the benefits of 
Industry 4.0. In an interview with COGNITWIN's Arne Berre, he explains more about this toolbox approach

Cognitive digital twins for 
Europe’s manufacturers 
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according to four digital twin pipeline steps: 

digital twin data acquisition; digital twin data 

representation; digital twin cognitive and hybrid 

models; and digital twin visualisation and 

control. These steps are the basis of a common 

architecture that has been developed over several 

previous projects. 

COGNITWIN’s technical coordinator Arne 

Berre explains the thinking behind the toolbox 

approach: “We don't think that there is one 

platform that everyone is going to use, but there 

is a common architecture, a common pipeline 

structure that will fit most cases,” he says. “As 

part of the project, we have taken this common 

pipeline structure and developed six digital 

twin pipelines based on pilots with companies 

that highlight the possibilities of our approach. 

Each pilot company was partnered with R&D and 

technology providers to help them develop their 

toolbox and components.”

Of the 10 different domains of the process 

industries outlined by SPIRE, COGNITWIN has 

investigated three: the non-ferrous processing 

industry (using the examples of aluminium and 

silicon), the steel processing industry, and the 

engineering process industry (using the example 

of boilers for producing energy). The six pipelines 

developed follow the same four-step structure 

and cover many of the typical aspects of process 

industries from data acquisition, through data 

managament to data analysis with AI/machine 

learning and visualisation and control – for 

example: emission temperature and fan control; 

temperature in tapping streams and slag in 

refining ladles; ladle refractory wear in steel 

processing; predictive maintenance of machinery; 

a steel rolling mill tracking system; and boiler 

fouling management.

“What we see is that each pipeline follows the 

same pattern, but each one substitutes in various 

components and services from the toolbox to 

fit the particular needs of the pilot,” says Berre. 

“Another aspect that is seen in the pipelines 

The toolbox, 
provides a 
variety of 

components 
and services 
that can be 
mixed and 
matched 

to create a 
solution for any 

company
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is experimentation with the Industry 4.0 AAS standard, the so-called Assets 

Administration Shell, which is now emerging as an international standard. We 

are one of the first projects to highlight the use of this standard and show this in 

practice in some of the pilots that we have.”

 

One example of the pipelines is the steel rolling mill tracking system developed 

for the steel manufacturing company Saarstahl. Rather than using classical 

measurements such as temperature or pressure for its digital twin data, it uses 

video streams of the rolling mill which are then processed via advanced image 

analytics and video analysis. Machine learning is used to train the system to 

understand and analyse situations, allowing it to recognise the steel beams and 

understand if they are placed correctly, notifying operators if something is not right. 

Though the project has identified that the same architecture can be applied across 

the board, the researchers involved have also learned that the best approach is not 

to try and entirely replace existing systems, especially in processing environments 

that have been operational for many years. Again, the toolbox approach excels 

in providing the flexibility needed to deal with any given environment, allowing 

companies to pick and choose different components that can be retrofitted into 

their specific industrial situation at any point along the production process.

With the project coming towards the end of its lifespan, one of the final activities 

is to explore possibilities for cross-pollination in functionality between the six 

pipelines, in particular for standards and cognitive aspects of human operator 

representations. The project is also accelerating its exploitation-related activities, 

led by project partner Cybernetica, which will identify key exploitable results 

and explore future business models for the use and extension of the COGNITWIN 

Toolbox for future applications.

Figures from the COGNITWIN Toolbox portal:  https://cognitwin.github.io/toolbox/ 
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To properly understand how an industrial process 
works and the monitoring and control required, 
advanced data analytics is needed and this is 
now possible with more factories being digitally 
connected. The Inevitable project is developing 
soft sensors, digital twins, decision support 
systems, and supervisory predictive controls to 
get under the skin of its use cases in the metal 
industry and retrofit them with digital solutions 
and innovative control technologies. We talk to 
project coordinator Dejan Gradišar

Optimising performance  
in the metal industry 

T
he metal industry is an essential part of the European 

economy, supplying several downstream industries 

including construction, automotive production, 

mechanical and electrical engineering, and aerospace. 

The steel industry alone supports over 2.6 million jobs in Europe, 

which makes up more than half of the entire world’s crude steel 

production capacity. On average, the sector produces 160 million 

tonnes of steel per year at more than 500 steel production sites and 

is a world leader in innovation and environmental sustainability.

However, European metal producers are under pressure. Various 

issues in recent years have meant that the focus has been on 

survival rather than growth. Environmental regulation, global 

competition, increased prices for energy and raw materials, and 

recent turbulence in global supply chains due to COVID-19 and 

Casting taking place on the EIBAR Precision Casting factory floor, where the goal is to control the processes by using existing sensors and the 
integration of new sensors of critical process parameters
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the Russian invasion of Ukraine, have all contributed to an 

environment in which European competitiveness has never been 

more critical.

The EU-funded INEVITABLE project aims to help optimise the 

metal industry through the digitalisation of crucial processes. 

Rather than directly upgrading equipment, it aims to digitalise 

the supporting infrastructure to improve control of the processes 

involved. Traditional process automation and control systems 

will be upgraded by applying the functionalities of digital 

factories and Industry 4.0 concepts.

Project coordinator Dejan Gradišar explains more about the 

ideas behind INEVITABLE. “As more and more factories become 

equipped with Internet of Things technology, we now have 

access to an unprecedented amount of data, from which we 

can extract knowledge and solutions,” he says. “To get inside 

the inner workings of a process, advanced data analytics is 

necessary. We will develop and use soft sensors, digital twins, 

decision support systems, and supervisory predictive control to 

make this happen.”

The project partners involved consist of four industrial end 

users, four institutions specialised in the metal industry 

and related control technologies, and four specialists in 

process automation. Together, they will develop and provide 

digitalisation-enabling technologies to support data collection 

and implement new sensor technologies and tools for data 

analytics and control optimisation. The developed technologies 

will be demonstrated, tested, and evaluated on the selected 

use cases, dealing with primary and secondary metallurgy, steel 

processing, and nonferrous alloy casting processes.

SIJ Acroni is a producer of flat rolled steel products and is one 

of the end-user partners in INEVITABLE. Production of steel at 

SIJ Acroni begins with an electric arc furnace, where the input 

material is melted to create crude steel. Refining processes in 

a LD-VOD/VD reactor are carried out to achieve the required 

composition of the steel. Following this, continuous casting 

produces steel plates, which are first rolled while still hot, 

and then finally rolled while cold through a machine called a 

Sendzimir mill (ZRM) to create the final product of steel strips.

As part of INEVITABLE, the electric arc furnace and Sendzimir 

mill stages have both been optimised. Gradišar explains more 

about how the final cold rolling process using the Sendzimir 

mill has been examined. “With these machines, there are 

many things that need to be carefully controlled in order to 

produce a good final product,” he says. “Our work on improving 

automation control will allow SIJ Acroni to produce better quality 

strips with lower deviations. This will be especially useful for 

applications such as the production of electric drive systems 

used for electric and hybrid vehicles, where the quality of 

product must be excellent.”

Also as part of INEVITABLE, SIJ Acroni carried out ZTM process 

retrofitting at the beginning of the project, which has already 

brought about improvements. The existing controls dated back 

to 1974, meaning that the implementation of advanced process 

control was limited. INEVITABLE has retrofitted the mill with new 

automation and control equipment, including a programmable 

logic controller and sensors for measuring different process 

parameters, and has also installed new control software.

The system has been retrofitted with new automation and control 

equipment, including a programmable logic controller and sensors 

for measuring different process parameters, and has also installed 

new control software. This now allows the gathering of process 

data, with 700 different streams of data being collected at a 

frequency of every two milliseconds, which is being used to improve 

the production process and support equipment monitoring. 

When steel plates arrive at the Sendzimir mill after the hot roll 

process, they are not always the same.Thickness is not entirely 

homogenous, and so INEVITABLE has created a system whereby the 

parameters of how the mill is set up can be set dependant on the 

specific characteristics of the plates being milled.

Diagnostic, condition monitoring and optimisation algorithms 

for ZRM have been developed as part of INEVITABLE. The tool 

simulates and suggests optimisation steps for improving the 

cold rolling technological process. Using it, SIJ Acroni can 

optimise the rolling recipe variables (tension, initial rolling 

forces), and at the same time, the tool will help to detect 
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various anomalies. “Equipment monitoring allows the company to identify if 

something is going wrong before severe damage to the equipment occurs,” says 

Gradišar. “It also enables them to forecast the best time to carry out maintenance. 

Maintenance stoppages are costly, as production must entirely shut down, so 

planning this properly in advance can save a lot of money.”

Of course, the Sendzimir mill at SIJ Acroni is just one of the three use cases being 

worked on in INEVITABLE. In the second use case, smart sensors and model-based 

decision support systems focusing on secondary metallurgy and continuous 

casting process are being developed for producing ultra clean steel, while the 

third use case is aiming to improve investment casting by building a digital 

architecture and optimising the process using data models.

To help spread the findings of the project and create value for industries across 

Europe, eight different training materials about the technologies being worked 

on have been published and are freely available. On top of this, a comprehensive 

set of instruction have been produced to help companies build the digitalisation 

infrastructure needed to implement the solutions developed by INEVITABLE. 

“This methodology aims to guide companies through a systematic review of their 

digitalisation status and identify the steps needed to implement an appropriate 

digital infrastructure,” says Gradišar. “Using this approach, companies can review 

the digital maturity of their processes, formalise their target objectives, and 

prepare a proof of concept for the required digital infrastructure. 

“This approach goes beyond initial digital maturity assessments, supporting the 

definition and preparation of concrete actions that will be needed to select and 

integrate appropriate digital platforms.”

An operator at work at the Acroni use case, using 
a new system for supervision, optimisation, 

diagnostics, and condition monitoring. The goal 
is to increase the reliability and reduce process 
down-time due to failure in the diagnostics and 
condition monitoring of the process equipment.
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M
anufacturing in Europe is in a tricky 

spot. Increased global competition 

has meant that companies are 

desperate to take advantage of any 

technology that might give them an edge. The 

dawn of agile production, based on technologies 

such as the Internet of Things, human-robot 

collaboration, augmented reality, and artificial 

intelligence, offers huge potential benefits to 

manufacturers, and many larger firms with hefty 

R&D budgets have already taken the plunge.

But what about the thousands of manufacturing 

SMEs in Europe? Although agile manufacturing 

would undoubtedly benefit them, many 

companies of this size simply lack the resources 

and skills needed to effectively implement it. 

Knowing what problems can be solved, what 

technology to pick and how to approach the 

integration of such solutions are all essential if an 

SME is to survive in global competition alongside 

bigger players.

The TRINITY project is a €16 million Horizon 

2020 project that is facilitating European 

SMEs in engaging with agile manufacturing by 

helping them to implement advanced robotics 

solutions. This is being done via a network 

of multidisciplinary digital innovation hubs 

composed of research centres, companies, and 

university groups that have expertise in different 

areas of agile production. Digital tools, data 

privacy and cybersecurity technologies are also 

introduced to support the robotic solutions. 

Project manager Jyrki Latokartano explains 

the thinking behind the project. “The robotic 

solutions we provide can help SMEs improve 

Agile manufacturing has already transformed many larger businesses in Europe through technologies such as 
advanced robotics and artificial intelligence. For most SMEs, however, a lack of knowledge and resources is still 
holding them back from taking part in this revolution. The TRINITY project is looking to change this by providing 
a holistic framework that will help push SMEs through these barriers and allow them to embrace the world of 
agile manufacturing.

Robotics bringing agile 
manufacturing to SMEs 

their production processes and product quality by 

carrying out mundane, repetitive, and dangerous 

tasks,” he says. “On top of this, we implement ICT 

and AI solutions to shorten the overall production 

time, as well as cybersecurity measures to ensure 

that the robotic work cells cannot be hacked 

Finally, the digital innovation hubs we have set up 

in the Trinity network provide one-stop shops that 

offer continued support to SMEs across Europe, 

no matter what stage they are at in their journey 

towards agile manufacturing.”

Work at a Trinity multi-disciplinary innovation 
hub and, left,  the project's key areas



Project insight

www.insightm.co.uk 49

To help engage SMEs in the concept of agile 

manufacturing, the project has created a 

catalogue of use cases and technical modules that 

demonstrate the areas of robotics identified as the 

most promising for advancing agile production. 

These include collaborative robotics systems with 

sensory systems to ensure safety, user interfaces 

based on augmented reality and speech, and 

reconfigurable robot work cells, to name just a 

few.

With the demonstrators in place, TRINITY has 

run two rounds of open calls for application 

experiments, where companies with agile 

production needs and sound business plans have 

been supported by the Trinity project’s digital 

innovation hubs to advance their manufacturing 

processes. From over 200 applications, 37 were 

selected and funded (total budget €8.1 million). 

As well as providing technology-centred services 

through laboratories with advanced robot 

technologies and know-how, the digital innovation 

hubs also offered training and consulting services, 

including support for business planning and 

access to financing. Another important activity of 

the project will be the preparation of a business 

plan to sustain the network after the end of the 

project funding.

Most of the technical modules and use cases in 

TRINITY are the results of previous EU projects. “A 

lot of EU money has been used to develop these 

agile manufacturing technologies, but they have 

suffered from not being marketed, with the result 

being that most manufacturers don’t know about 

them,” says Latokartano. “An important lesson we 

have learned is that many technologies that we 

have thought would translate brilliantly to SMEs 

are way beyond their level of understanding, so 

we have put a lot of effort into packaging them up 

into easily understandable forms.

“Our funding has required us to work between 

TRL 5-7, but for many end users, even TRL 7 is 

too difficult to implement. Finding skilled enough 

SMEs to work at the level of TRINITY has been 

a challenge for us, which really demonstrates 

the gap that still exists between industry and 

academia in the field of agile manufacturing. 

These technologies represent a huge potential for 

many European SMEs to improve the way they do 

business, and I hope this project can encourage 

more of them to take the leap.”

AGILE

Portuguese company Allbesmart has identified a market opportunity 

related to the emergent modernisation of the automotive cable 

assembly industry. Traditionally, this industry depends on manual 

work, but recently there has been a push for the introduction of 

robotics. These robots, however, are not fully autonomous, as there is 

still a need for human intervention. 

 

The AGILE experiment has allowed Allbesmart to pursue this business 

opportunity, acting as an augmented reality (AR) technology provider 

for industrial robotics solutions. Acknowledging this sector’s 

innovation potential, a huge potential exists to scale up quickly 

since several companies in the cable assembly sector are already 

looking for solutions to improve maintenance services and extend 

machine operation lifetime. Allbesmart is already taking advantage 

of the existing cable 

industry ecosystem 

in the inner region of 

mainland Portugal, to 

test and promote AR 

technology to support 

machine operators and 

maintenance technicians. 

 

With the AGILE AR 

application, machine 

operators/technicians 

have facilitated access to machine information through the AR 

interface. This information includes general machine information, 

maintenance information, and machine performance data. Workers 

can also consult machine schematics (electrical and pneumatic), 

receive on-site training (step-by-step guides which may include 

video tutorials), visualise machine alerts and understand how to fix 

them, and even control specific parts of the machine through the AR 

interface.

The demonstrator developed in TRINITY produced a 50 per cent 

decrease in the average time required to train a maintenance technician 

to correctly perform an unfamiliar or new maintenance operation, and 

reduced the maintenance operations costs by up to 70 per cent. 

The availability of funds to support R&D activities was critical to 

decreasing the business risk associated with the adoption and 

acceptance of the training-on-the job AR technology. The integration 

of TRINITY software modules in the innovative robotic solutions 

developed by the AGILE consortium was instrumental to its success. 

Moreover, the feedback obtained from the TRINITY mentors was 

essential for fine-tuning the usability of the AR application. 

Advanced robotics solutions for increasing the agility of 
the automotive cable production industry.

Agile machine operator accessing machine 
information through the AR interface
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robotic systems in the production 
processes.
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VisDeburr
A burr is a raised edge or small piece 

of material that remains attached 

to a workpiece after a modification 

process. It is usually an unwanted 

piece of material and is removed with 

a deburring tool in a process called 

'deburring'. Burrs are most commonly 

created by machining operations, such 

as grinding, drilling, milling, engraving 

or turning.

Although previously a job done by 

humans, decreasing appetite among 

young people for such employment has 

caused automated robots to take over 

the task. Although robots have now 

been used for deburring for decades, 

they complete the task in an inflexible 

way that assumes that each burr is 

the same. Looking to improve this 

process, Finnish metalworking SME 

Elektrorakenne approached software 

company Convergent Information 

Technologies to work on a solution that 

could react more flexibly to different 

sizes and dimensions of burrs.

Convergent Information Technologies 

brought two approaches to this 

problem. Firstly, they provided 3D 

simulations and modelling software 

that allow the user to quickly and easily 

guide the robot and programme how it 

should clean the burrs. Secondly, they 

used machine vision via a laser scanner 

to measure the size of the burrs, 

enabling the robot to tailor its cleaning 

process for each specific burr.

TRINITY has been a key part of this 

work, as Mikko Sallinen of Convergent 

Information Technologies explains: 

“Creating a solution like this requires 

a development process that involves 

a lot of trial and error and testing. 

TRINTY was an excellent platform 

for us to work together with the end 

users, Elektrorakenne, and a systems 

integration compant called Flexido, to 

develop a new product, as it provided 

support for the risk that is inherent in 

such an endeavour.

“The setup of the TRINITY projects, 

which last just six months and 

are targeted to solve very specific 

problems, is also much better suited 

to SMEs than larger EU research 

projects, which may be good for more 

fundamental research, but are not a 

good fit when your outlook is not as 

long term.”

Fast and reliable solution for cleaning burrs

A robot grinds a 
part and, inset, 
Mikko Sallinen



Project insight

www.insightm.co.uk 51



ÀNGELS ORDUÑA - GIUSEPPINA LAURITANO - COMMISSIONER THIERRY BRETON

OUR FUTURE  
TRANSFORMED

IN PARTNERSHIP WITH

Insight Media Group
12/13 King Square,

Bristol BS2 8JH, 
United Kingdom

t: +44 (0)117 248 1755

e: info@insightm.co.uk
www.insightm.co.uk

DIGITISING EUROPE'S PROCESS INDUSTRY

Projects_43_Achema22.indd   52Projects_43_Achema22.indd   52 19/08/2022   12:3919/08/2022   12:39


