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Milling, your way.
“The existing mill, combined with Bühler’s new 
automation, performed better from the very �rst 
moment than I have ever experienced.”
  
Andreas Seidl, Production Manager at GoodMills Austria

Innovations for a better world.



EDITORIAL

Arti�cial intelligence is a topic on everyone’s minds. 
Expectations for the technology are high, as it shows great 
potential to increase ef�ciency, reduce costs, improve 
decision-making, and more. But there are also questions. That 
is why – like many of you – we are taking a practical approach 
to AI, focusing on where it delivers real value, looking at 
mitigating risks, and ensuring we keep people at the heart of 
what we do. In this issue of Diagram, we invite you to explore 
these topics with us. 
 
One theme that emerges is that AI is an acceleration of an 
ongoing evolution. Machine learning, deep learning, and 
advanced algorithms have long been part of our solutions. 
They power sorting systems, predictive maintenance, 
and process optimization across industries. Now we 
are combining AI with our over 160 years of expertise in 
processing technology to realize its potential in a unique way 
that is tailored to our customers’ needs. 
 
Our SmartMill demonstrates this well. We have incorporated 
AI in milling as the latest step in the digitalization journey. 
The �our milling company Baiyan in China, for example, has 
designed its production line based on the SmartMill concept, 
integrating the technology with data-driven operations and 
as a result seeing improvements in production ef�ciency and 
product quality. You can read about their experience in this 
issue. I invite you to take a look also at the articles featuring 
some of our latest technology, like the SORTEX AI700 or the 
Grinding Optimizer, which are powered by AI and delivering 
concrete bene�ts. 

At Bühler, exploring new technologies is nothing new.  
We are approaching AI in the same way, building capabilities 
across the organization in order to apply it where it makes 
a real difference for our customers. Of course, we are also 
aware of the challenges around trust, data security, reliability, 
accountability, and business risk. For us, addressing these 

Dear 
readers, 

challenges means developing clear use cases, delivering 
reliable results, protecting data, and ensuring that people stay 
in control. We believe �rmly that AI should be used to support 
human judgment and never compromise it. 
 
AI has great potential to deliver measurable gains, but not  
on its own. Its greatest potential is achieved when it is  
integrated with other key elements, including robust  
equipment, reliable service, process expertise, and, of  
course, people. This is where I believe we must place our 
focus. Because what ultimately matters is not technology 
itself, but the results it delivers. 
 
Like us, many of you are already exploring what AI can  
do in your own operations. I hope that the stories in this issue  
of Diagram provide you with useful insights and that they 
inspire you to continue collaborating with us. By bringing 
together the best of human expertise, advanced technolo-
gies, and sector-speci�c knowledge, we can create value 
where it counts. 

Yours sincerely, 

Samuel Schär
CEO Bühler Group
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Paul Heine, Senior 
Process Engineer 
at Bühler, operates 
a Diorit roller mill in 
the Grain Innovation 
Center at Bühler’s 
headquarters. AI 
helps to improve 
decisions and also 
optimize processes.
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New technology needs to prove its worth. We asked  
Stefan Birrer, Head of Milling Solutions at Bühler, what 
bene�ts he, as a trained miller, sees in digitalization and  
AI. How do these tools help millers meet the challenges 
they face today, and how do they support the industry in 
providing the world’s growing population with delicious, 
nutritious, and affordable daily bread? 

What bene�ts do digitalization and AI bring to milling?  
Stefan Birrer: The fundamental challenge for milling is that  
we work with a raw material that is a natural product. The key 
characteristics of our raw material �uctuate from season to 
season and batch to batch. This means that de�ned settings 
on machines are not always optimal – they do not always lead 
to the desired outcome. A skilled operator can judge this. But 
in many places, it is dif�cult to �nd enough people with the 
right skills and experience to keep the operation going 24/7. 
This is where automation comes in. But for an automation 
system to be as skilled as a skilled human, it needs assistance 
to see the variation in detail and make �ne adjustments.  
Digital tools enhanced with AI help the automation system 
analyze if the settings really are the best for the actual raw 
material going through the mill at every moment.  

What can AI  
do for me?

 THE MILLER’S VIEW 

Stefan Birrer, Head of Milling Solutions at Bühler

WHAT CAN AI DO FOR ME?

Text: Janet Anderson
Photos: Jekaterina Gluzman
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What impact does this have on the business? 
There are many possibilities. For example, for some millers, 
wheat quality is de�ned by its protein range. It is important for 
the miller to get the right protein range that their customers 
require. But protein levels vary. The digital tool with AI can 
analyze the real protein level coming in and adjust the blend 
accordingly. In standard automation, the recipe is based on 
average levels. If that average does not exactly re�ect the 
actual protein level, the miller might be giving their customer 
a more valuable �our without being able to charge for it. This 
can translate into a loss of money. In the worst case, the 
miller’s customer might not be able to handle higher protein 
�our, and their product may come out faulty.  
 
How do AI tools help to reduce costs? 
Digital tools help ensure not only that the product achieves 
the required quality, but also that the process is more ef�-
cient. An AI-enabled system can constantly adjust so that it 
uses the least energy and the lowest cost ingredients neces-
sary to hit the nail on the head. Given the scale of production 
at some mills today, digital tools are indispensable. If you are 
running a large-scale operation, 24/7, with multiple lines on 
one site, it would require many skilled millers to manage the 
process adjustments. 
 
Does AI have bene�ts mainly for larger mills? 
Not at all. Many smaller mills run a lean operation. For these, 
digitalization and automation mean the difference between 
running the mill or having to stop because they do not have 
the skilled personnel for night shifts or weekends. Also, for a 
small mill to defend its market position against the big players, 
maximum performance and pro�tability are key. 

How does the investment pay back? 
The calculation depends on each mill’s circumstances – it 
is a question of how much more ef�cient it makes the 
operation, and by how much it reduces costs. How quickly 
it pays back depends on whether the mill is running or not. 
Investments in existing mills tend to pay back faster when 

assets are running at full capacity. We have seen that return 
on investment in under two years is a common experience. 
The speed of payback also depends on how long operators 
need to adapt to the new ways of working and the new 
processes. There are multiple factors and steps in the 
investment and returns journey. We de�ne these together 
with the customer at the beginning and accompany them  
at every step.  
 
How does AI change the job of the miller? 
In a traditional plant, the operator concentrates on trying 
to balance production on the machines. In a mill with 
digitalization and automation, the machines produce 
according to a plan, and the operator only has to be involved 
if parameters are outside the planned range. This frees 
the miller to take care of other important tasks, like solving 
their customers’ issues. The human is not taken out of the 
process, but given time to focus on higher value tasks. It’s 
similar in aviation. In the early days, pilots could only �y 
during the day when they could see. Today, planes start and 
land by themselves. But there are still two pilots so that if a 
parameter comes up that is not foreseen, they can take over 
control to bring the plane back to the right environment until 
the automation can take over again. Millers today are like 
pilots – they take over only in unusual situations. 

What is the best way to approach digitalization and AI? 
When you explore something new, you don’t know what to 
expect. You can prepare for what you think might happen, 
but you have to adapt your decisions based on what you �nd. 
It is like pioneering. You have to take one step at a time, look 
back, and decide if you are going in the right direction. We 
know that millers are exploring and our job is to help them 
understand for themselves which tools deliver the best out-
come for their individual circumstances. Milling plays a central 
role in our food systems. AI enables millers to �nd the optimal 
solution across so many variables all the time, supporting 
them in providing an important part of the nutritional needs of 
the world’s population. 
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The human is not taken out of  
the process, but given time to  
focus on higher value tasks.

Stefan Birrer  
Head of Milling Solutions at Bühler

WHAT CAN AI DO FOR ME?



The smart way to create 
exceptional flour 

GUANGDONG BAIYAN

Text: Tony Sun Photos: Cecilia Lian



Text: Tony Sun Photos: Cecilia Lian

Baiyan in Guangdong province in China is a lighthouse example of 

Bühler’s SmartMill concept. It successfully went into operation 

in May 2025. By integrating technology empowerment with data-

driven operations, the facility has achieved improvements in both 

production efficiency and product quality, establishing itself as a 

benchmark for intelligent transformation and digitalization in the 

specialty flour industry.



By the Xijiang Channel of the Pearl River, at the Guangzhou- 
Foshan border, a cluster of silos stands prominently on 
the bankside. Nestled amid greenery, a high-rise industrial 
complex faces the waterways, �anked by three ship-
unloading docks. The complex is located in a region rich in 
culinary tradition, widely considered to be the birthplace of 
Cantonese cuisine. It is also the home of Guangdong Baiyan 

– a factory that has borne witness to the dramatic evolution of 
�our manufacturing, from more traditional milling to modern 
industrialization and now intelligent production. 
 
Established in 1952, Baiyan has grown into one of China's 
leading specialty �our milling companies. In 1993, the com-
pany introduced Swiss Bühler processing technology and 
commissioned two milling lines, each with a daily capacity of 
300 tonnes. In 2021, driven by the surging demand for high-
end specialty �ours such as low-ash bread �our, it decided to 
double its milling capacity by adding a third and fourth milling 
line to its plant. The company now has a combined daily 
milling capacity of 1,200 tonnes, or 300,000 tonnes a year. 
 
Alongside the increase in capacity, an important focus for 
the project was quality. Baiyan wanted to leverage smart 
manufacturing to optimize its product portfolio and lead the 
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Mr. Liang Haifeng, 
General Manager at Baiyan  

With the new system we can  
meet consumers’ demands for  

higher quality, offering products 
that are healthier, more diverse,  

and tailored to their needs.

AI IN FOCUS



Bühler supports us throughout  
the entire life cycle, always ready  
to tailor solutions to our needs.

Mr. Zhou Zhiwei,  
Director and Deputy General  
Manager at Baiyan 
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high-end �our market. “Our aspiration is to become a global 
benchmark for baking quality,” says Mr. Liang Haifeng, 
Baiyan’s General Manager.  
 
To achieve this, Baiyan turned to Bühler, its longtime partner. 
 
Meeting the competition 
The relationship with Bühler began in 1991. At that time, local 
�our milling was highly competitive, offering homogeneous 
products. “Back then, we were surrounded by �our mills. 
Business seemed bustling, but competition was �erce,” says 
Mr. Zhou Zhiwei, Director and Deputy General Manager at 
Baiyan. “Every day, we watched rivals poach our customers. 
We wondered how to break through.”  
 
Faced with these challenges, Baiyan’s shareholders started 
looking for new opportunities. The breakthrough came at 
an international technology exchange where Baiyan met 
representatives from Bühler. They decided to invest in the 
Swiss technology and import a complete production line, 
becoming the �rst �our mill in China to use an eight-roller mill. 

“There were debates about how to use the money – whether 
it should be used for pro�t-sharing or for investing. However, 
�nally, a company-wide vote decided to invest in the new 
production line,” says Zhou Zhiwei. 
 
In 1993, Baiyan’s �rst production line with Bühler equipment 
began operating, boosting daily capacity to 200 tonnes a day 
and making Baiyan bread �our the gold-standard benchmark 
in the Pearl River Delta’s baking industry. A massive �ood 
in 1994 halted production, but staff worked tirelessly to 
protect the silos and, thanks to their efforts, Baiyan did not 
miss a single �our delivery. Bühler’s equipment enabled quick 
recovery, and this solidi�ed Baiyan’s commitment to pursuing 
high-end, intelligent development. 

Bühler's Mercury MES provides operators with performance 
transparency. Integrating lab work in Mercury helps tackle a large 
diversity of products.

BAIYAN



In 2021, the company collaborated with Bühler once again to 
implement the latest SmartMill solutions. 

A smart move 
The Bühler SmartMill concept is designed to unlock a plant’s 
true potential, improving product quality and traceability 
while at the same time reducing energy consumption and 
environmental footprint. It combines automation equipment, 
intelligent control systems, and online sensing technology, 
complemented by digital services, to provide powerful 
support for operators and managers. 
 
Baiyan invested in Bühler's most advanced equipment, 
including the integrated grinding system Arrius; plansifters; 
a bran �nisher; four cutting-edge inspection systems that 
monitor protein, particle size, whiteness, and quality; and a 
fully automatic bagging station. They also chose the NIR Multi 
Online Analyzer, a particle size measurement unit , and an 
online color and specks measurement unit. All this is overseen 
by the Mercury MES system, Bühler’s Manufacturing 
Execution System, which integrates all processes to increase 
ef�ciency and traceability, collecting and analyzing data from 
over 15,000 sensors. These enable protein loop control, break 
release loop control, and ash loop control functions. 
 
“Our Phase II facility processes 600 tonnes of wheat daily, 
achieves 150,000 tonnes annual output, and operates with 
24/7 remote monitoring,” says Liang Haifeng. Following com-
missioning of the new line, Baiyan achieved breakthroughs in 
both cost reduction and ef�ciency enhancement. Labor costs 
decreased by 50 percent and annual electricity cost savings 

were signi�cant. At a time when energy is one of the most 
volatile costs for many businesses, this was considered to be 
an important achievement. 
 
Quality above all 
All this is impressive, but it is the improvement in �our quality 
of which Baiyan is most proud. Since it entered the milling 
business, Baiyan has successfully launched more than  
60 varieties of high-grade specialty �ours such as Baiyan 
brand bread �our, cake �our, and pastry �our, which it 
supplies to households, restaurants, bakery chains, and large 
food processing plants. 
 
To ensure that the product quality remains high, Baiyan 
starts with high-quality wheat, which it buys mostly from 
Canada, the United States, and Australia. However, even 
with high-quality raw material, there is still variability, with 
changes in wheat varieties, weather, farming practices, and 
storage conditions. These variations must be countered 
through wheat blending, precision grinding and sifting, and 
�our blending. This is where SmartMill is game-changing. 
 
With online NIR detection technology, Baiyan can analyze 
changes in wheat quality in real time, dynamically optimize 
wheat blending, and adjust equipment parameters. With the 
AI visual inspection system, the accuracy of wheat impurity 
detection reaches 99.99 percent and ensures that every 
bag of Baiyan �our meets premium standards. “With the 
new system, we can meet consumers’ demands for higher 
quality, offering products that are healthier, more diverse, and 
tailored to their needs,” says Liang Haifeng.  

AI IN FOCUS



Guangdong Baiyan produces over 60 premium �our varieties and  
20 rice strains, distributing to over 30 regions in China, as well as 
Hong Kong and Southeast Asia. With Bühler’s SmartMill, Baiyan  
is unlocking the full potential of its new plant, improving product 
quality and traceability, and reducing energy consumption and 
environmental footprint. 
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Maintenance is made easier as 
the machines provide all the 
necessary information, which is 
displayed at a glance. 

The journey to the self-optimizing plant 
Bühler’s SmartMill solution adds value to both quality and 
ef�ciency while reducing manual intervention. More than 
that, the solution “thinks” for itself. The operator simply sets 
product characteristics, and the mill continually learns from 
all variables to self-optimize its production parameters. 
 
This autonomy is reached gradually, not overnight. Just as 
the auto industry progressed from manual steering to full 
autonomy through clear, incremental steps, the SmartMill 
journey follows a similar path: connect the plant, learn 
from the data, assist people with actionable insights, and 
then close the loop so the system can adjust parameters 
continuously within safe guardrails. With continuous 
AI-driven optimization throughout the whole process, 
production becomes more intelligent and ef�cient. 
 
“Every sensor and data point in this facility re�ects the DNA 
of intelligent manufacturing,” says Marcel Scherrer, Head 
of Business Unit Wheat & Rye at Bühler. “We are working 
closely with Baiyan to advance smart manufacturing in the 
�our industry.”  
 
Rede�ning industry standards 
As Baiyan moves into the future, it relies on the fact that  
both the partnership with Bühler and the technology it 
delivers are strong and durable. “The Bühler equipment that 
we invested in back in 1993 is still running reliably today,” 
says Zhou Zhiwei. “It truly lives up to the saying, ‘unchanging 

reliability across decades.’ And furthermore, Bühler supports 
us throughout the entire life cycle, always ready to tailor 
solutions to our needs.” 
 
With the new facilities already operational, both Baiyan 
and Bühler are determined to set the trend in premium �our 
production. “Our partnership with Baiyan is more than busi-
ness – it’s a shared mission to create exceptional �our,” says 
Jacky Zhang, Vice President of Grains Business at Bühler 
Greater China. “The SmartMill demonstrates the perfect 
integration of Swiss innovation and Bühler’s localized R&D, 
setting new standards for the industry.” 
 
Baiyan’s investment in intelligent manufacturing ensures 
that tradition is supported by innovation. The result is �our 
that combines consistency, quality, and traceability, helping 
bakers and food manufacturers deliver outstanding products 
that are enjoyed by consumers every day. 

BAIYAN



Photo: Sagar Shiriskar
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Millers need to make many adjustments across machines, 
lines, and plants in real time to stay competitive. SmartMill 
is designed to support them in this – from connecting to 
monitoring, and assisting to self-optimizing.



Text: Janet Anderson
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Arti�cial intelligence is suddenly everywhere – in the
media, in schools, in of�ces, and increasingly in industrial
discussions. For millers, the big question is: can it deliver
tangible value on the mill �oor? At Bühler, AI is part of a
long‑term digitalization journey that builds on decades of
automation, data collection, and close collaboration with
customers. Done wisely, it offers much to gain. SmartMill 
is a key expression of that approach. 

Arti�cial intelligence has not suddenly emerged out of 
nowhere. Techniques such as machine learning and 
data‑driven optimization have been part of industrial 
solutions for years, including at Bühler. What has changed  
in recent years is accessibility. As Alexis Noël, Head of 
Product Management, Smart Factory at Bühler, puts it: 
“We’ve been working with data for decades – collecting it, 
recording it, integrating it. What is new is how easily we can 
now combine data to look at the bigger picture.” 
 
Instead of focusing only on individual machines or 
parameters, digitalization makes it possible to analyze entire 
processes and operations across multiple sites. “We’re no 
longer just looking locally at one machine or one process,” 
says Noël. “We are making sense of the overall business.” 

This shift is the foundation on which SmartMill is built – from 
connecting to monitoring, assisting to self-optimizing. 
 
A well-planned journey 
“The SmartMill is a journey of transformation, not a disruption,” 
says Georg Scha�er, Head of Wheat and Rye Process 
Technology at Bühler. “Our customers are right to be cautious 
about technological promises. We know that in milling, 
investments are long term, margins are often tight, and 
reliability is critical. That’s why we support customers at each 
step of the journey and focus on the returns on investment.” 

Scha�er works closely with customers and operators 
embarking on this journey and says that a gradual  
approach is essential. “We tackle the topic step by step. Not 
everything at once,” he says. 
 
The �rst steps focus on connecting existing equipment and 
making data visible. With a digital record of production, 
dashboards, and analytics, the system provides actional 
insights for improving yield, quality, and energy use. These 
�rst steps are intentionally low risk. By using data already 
available from the plant control system, mills can gain  
transparency without major additional investment.  

One smart 
step at a time

THE SMARTMILL JOURNEY 

ONE SMART STEP AT A TIME
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Operators begin to see patterns, deviations, and trends – and 
gradually become comfortable working with digital tools as 
part of their daily routine. 
 
From this foundation, SmartMill builds toward more 
advanced capabilities. The next step is to move toward self-
optimization for a selected function. Once this is established, 
the whole system can become self-optimizing. With the 
help of continuous learning, the system adapts parameters 
to the speci�c characteristics of the raw materials and the 
conditions in real time. 
 
The difference that AI makes is that it can go beyond a 
single task with a single solution and can take over many 
tasks in real-life situations with complex and changing 
parameters. For millers, dealing with natural raw materials, 
this is where the story gets interesting. Even with this level of 
complexity, and where there are many variables, AI can �nd 
an optimization strategy.  

“All this doesn’t have to happen overnight,” says Noël. “And 
it doesn’t have to mean a completely new plant. We can also 
start by retro�tting older equipment – that too is a �rst step 
on the journey to the fully-�edged SmartMill.” 
 
At its heart, the miller’s expertise 
Although arti�cial intelligence is fueling this – meaning that 
a computer system performs tasks that normally require 
human intelligence – that does not mean that human 
intelligence is out of the picture. In fact, the approach taken 
by Bühler keeps human intelligence and expertise at the very 
heart of everything. 
 
Rather than developing solutions in isolation, Bühler has 
worked closely with customers for years to identify real pain 
points and de�ne what success looks like. “Our approach 
has always been to work closely with customers. We started 
with co-creation workshops to explore what is possible 
and what is important to them. From that, we identi�ed the 
areas to address, and then we developed solutions together,” 
says Noël. “It's always a close collaboration between the 
data scientists, the technologists, and the customer to build 
something that makes sense from a process point of view, 
that works technically, and that provides a real bene�t.” 
 
Far from adopting new technology for technology’s sake, 
Bühler’s approach to implementing AI in milling begins by 
working together with customers to determine in each case 
which tasks can be automated, which ones should remain 
with the human operator, and which can be a combination – 
where AI augments the human. “We approach this by asking: 

what value does it deliver? We look for the use cases where 
AI makes sense; where it can augment human judgment 
rather than replace it,” says Noël. 

The resulting system also allows for more transparency. 
SmartMill tracks all the metrics the customer wants to 
monitor and all the changes in the process con�guration. 
“This is not a black box operating on its own. Human 
operators can check the input data that are used to build it,” 
explains Noël. 
 
Equally important is the application of safety guardrails. 
Powerful technology demands responsibility. For Bühler, 
responsible use of AI means being transparent about where 
and how AI is applied, protecting personal and business-
sensitive data, validating outputs before acting on them,  
and keeping humans accountable for the decisions that  
are important.

In practice, this means Bühler uses its own AI models and 
trains them in-house with data that is 100 percent relevant 
for the task. All the operations Bühler carries out to develop 
or maintain software are externally audited and ISO certi�ed. 
“We maintain the highest standard in cyber security, and we 
are ready for the introduction of the Cyber Resilience Act  
in the European Union. We have developed a secure link 
between the cloud and plants so that we can deploy security 
patches,” says Noël. 

Every change is also a cultural change 
Safety is also enhanced by Bühler’s step-by-step approach 
to the SmartMill. “We don’t do it all at once. It starts with one 
recipe, one passage, one roller mill, and then it expands. This 
makes it easier for operators to adapt,” says Scha�er. “We 
are not asking anyone to go straight from driving a manual 
car to letting an autonomous vehicle do the driving. We know 
that trust has to be built up.” 
 
This does entail a change in working habits, but the change 
can happen with the people at their pace and with the 
right support. “As we move away from pushing buttons 
to monitoring screens, it requires a mindset change for 
operators and management alike,” says Scha�er. “To help 
with this, we provide training and support to use these tools 
and functions. It is an investment in time, but it is important  
to take these �rst steps, rather than skip them and try to jump 
in at the �nal stage.” 
 
Bühler takes training equally seriously in-house. Its 
apprenticeship programs are embracing AI with a focus on 
questions of responsibility, transparency, fairness, and data 
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protection. The next generation is already being trained to think about 
who bears responsibility for the decisions and consequences of AI 
systems, and also about how a conscious and secure approach to AI 
can be developed.  

“AI is a collaboration between humans and machines taken to the next 
level. If we do this right – choosing the right tasks to tackle, using the 
right data, and with the right people in charge at the right points in the 
process – there is much to be gained,” says Scha�er. 
 
Relying on unique expertise 
Since AI went mainstream in 2022, people everywhere have started  
experimenting with the technology – at home, at work, and at school. 
 
“It has become so commonplace that the younger generation already 
takes AI for granted,” says Noël. “But building an AI feature into a  
piece of software is much easier than integrating it into a machine and 
running it in an industrial process in real time. That is where we stand  
out – we have the capabilities to take a scienti�c breakthrough like  
this and learn how to use it to deliver real value in a traditional industry 
like milling.” 
 
Other providers might be developing interesting concepts in this space, 
but Bühler, uniquely, is able to build on its deep process expertise and 
knowledge of the industry to embed AI in its solutions and create a 
seamless interaction between the equipment and the software.  
“Because we provide equipment, process expertise, and services, we  
occupy a central position in the whole ecosystem,” says Noël. “With 
Bühler’s solutions, you know that everything is aligned, from the  
machine to the software – all with the same quality. And we promise 
that the development will not stop. We continue to add further  
functionality as the AI frontiers expand.” 
 
“We have worked closely with our customers in some cases for 
generations and know their pain points very well. We know that millers 
want to increase capacity, ef�ciency, and quality, and reduce costs. 
We know that in many places they face a skills shortage, rising energy 
prices, and increasing �uctuations in the raw materials. And we know 
that the ability to make adjustments across a number of variables, 
across machines, lines, and plants in real time can mean winning on 
margins and staying competitive. We develop solutions to these 
challenges with our customers and accompany them on every step of 
this journey,” says Noël. 
 
“We also know that running machines is not the primary goal of a 
miller. Millers are in the business of grain processing – in the art of �our 
production – their expertise is in getting the right raw materials and 
developing the right recipes to produce the products their customers 
want. Maintaining equipment and knowing how to adjust it is just an 
enabler of this. Our aim is to support them with this, so that millers 
around the world can achieve their goals.”

Georg Scha�er,  
Head of Wheat  

and Rye Process  
Technology at Bühler 

If you would like to �nd out more 
about the SmartMill, please 

read the white paper.

The SmartMill  
is a journey of  

transformation,  
not a disruption.

ONE SMART STEP AT A TIME
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Grinding  
optimized

MIND THE GAP

One critical parameter can make a  
decisive difference to the performance, 
reliability, and ef�ciency of grain  
milling operations – the grinding gap. 
Setting the gap correctly is a skilled 
task. Bühler is working with customers 
to build an AI system that can work 
like an expert miller to keep the 
grinding gap optimized. 

Ensuring that each roller stand in a mill applies  
precisely the right amount of force needed to  
reduce the grain into �our is a key part of 
milling operations. Applying too little means 
the machines will not suf�ciently process the 
grain, reducing yields and affecting product 
quality. Applying too much increases energy 
consumption and accelerates wear on the rollers.

In roller grinding, the grinding force is controlled 
by adjusting the gap between the rollers. Yet 
the relationship between roller gap and grinding 
results is notoriously complex. Finding the  
optimum settings is a highly skilled task, relying  
on the miller’s experience and process knowledge. 

“Usually, a miller takes a sample of the product 
going into and coming out of each stage and 
assesses its temperature and granulation, either 
by hand or in the lab, to determine whether 
the machine is working as expected,” says 
Marcus Toma, a data scientist at Bühler. “If it 
does not look or feel right, or it does not pass 
the lab test, the miller may make adjustments.” 
The variability of milling further complicates 
optimum machine adjustment. Different gap 
settings may be required to produce different Text: Jonathan Ward
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recipes of �our intended for different end uses 
or speci�c customers. In addition, factors such 
as product mass �ow distribution and roller 
wear pro�le have to be taken into account. 
The output of each grinding stage can also be 
affected by changes in grain characteristics or 
variations in ambient temperature and humidity.
 
From intuition to data 
In recent years, Bühler technologists have been 
working on ways to give millers better information 
about the performance of their machines. One 
key innovation has been the development of 
smart rollers with built-in temperature and 
vibration measurement (TVM) sensors. 

Installed inside the roller beneath its 
working surface, these sensors provide 
millers with a real-time view of conditions 
inside the machine. Each roller contains 
an array of temperature sensors along its 
length, allowing the miller to spot unwanted 
inconsistencies across the working surfaces. 

Smart rollers have been operating at customer  
sites for several years, giving skilled millers 
valuable insights into process performance. 

“Using the system, millers gain an understanding 
of the temperature pro�le they should expect 
when their machines are running well,” says 

Marcus Toma drove 
the development 
of the Grinding 
Optimizer in 
collaboration with 
customers.

Toma. “If they see a signi�cant deviation from 
that pro�le, they use it as a cue to check the 
machine and potentially adjust the roller gap.” 

Spotting potential problems is one step toward 
improved mill performance and reliability. Fixing 
those problems is another. The �rst smart roller 
installations still relied on the miller’s skill and 
experience to make the right changes to roller gap 
settings. A key goal of Bühler’s SmartMill journey  
has been to �nd more effective ways to 
support that decision-making process. 

This has been Toma’s focus. “The relationship 
between gap settings, temperature pro�les, 
and grinding performance in a roller mill is 
complex,” he says. “It is not easy for a computer 
to decide what changes to recommend 
and when to optimize the process.” 

Learning to think like a miller
To build a system capable of making such  
recommendations, Toma and his colleagues 
needed to create an algorithm that could think 
more like a miller. “We started this project in 
close collaboration with a major customer in 
Europe,” he says. “They were already operating 
a highly advanced mill with smart rollers.” 
Working with that customer gave the Bühler 
team access to rich data on the way millers 
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operate their equipment in the real world. They 
could analyze historical machine data to see 
when millers chose to adjust gap settings, 
what adjustments they made, and how those 
changes affected machine performance. 
 

“We used that data to train an AI system to respond 
in a similar way,” says Toma.“It monitors machines 
in real time, identi�es situations where adjusting 
the grinding gap is likely to improve performance, 
and recommends the right adjustment based 
on interventions that worked well in the past.” 
 
The partner customer has been using the new 
AI system, called Grinding Optimizer, since 
2024. The system’s recommendations are 
already delivering measurable bene�ts. In one 
documented case, an AI-suggested adjustment 
reduced power consumption in a single roller 
pair by as much as 38 percent while keeping 
quality parameters within the target range. 

Early successes demonstrate value
Bühler estimates that AI-supported grinding 
optimization can reduce the energy consumption 
of the roller mills by 8 to 10 percent, while also 
improving yield and product quality. Savings 
in energy costs, labor costs, moisture loss 
reduction, and reduced roller refurbishment 
frequency mean that installations can 
deliver a positive return on investment within 
one to two years for most customers. 
 
With early successes demonstrating the value 
of the Grinding Optimizer system, Toma and his 
Bühler colleagues are now working to extend 
and improve the technology on multiple fronts. 

“One piece of early feedback from our customer 
was that they did not want to be overwhelmed 
with recommendations for small adjustments 
that might only deliver marginal performance 
improvements,” says Toma. “Millers are busy 
people, and they want to focus their efforts 
on actions that will have the biggest impact.” 
 
In response, the Bühler team continues to 
train its AI system by evaluating when millers 
are most likely to adopt its recommendations, 
then accordingly adjusting the nature and 
timing of future recommendations. 
 
Separately, the team is working to evolve the 
Grinding Optimizer into a full commercial product, 
testing the system with different customers and 
processes, extending compatibility to include 
the different types of software used in mill 
operations, and supporting a wider range of 
equipment types. “We want to make the system 
accessible to as many mills as possible,” says 
Toma. “Even if they are not operating the most 
advanced machines or process-control software.” 

As of 2026, several pilot mills are operating 
Bühler’s Grinding Optimizer system ahead of a 
broader product launch planned for later this 
year. After that, Bühler expects the smart milling 
journey to continue, using additional data sources, 
more advanced AI models, and integration across 
different processes in the mill to further enhance 
optimization potential. “Ultimately, the vision is 
for milling to evolve into a digitally orchestrated 
system that continuously adapts to raw 
material variability, �nal product speci�cations, 
and commercial objectives,” says Toma.

If you would like to �nd out  
more about the Grinding Optimizer, 

please read the white paper.

AI IN FOCUS
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