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Gateway to the future

Michael Lyle explains that Information is the gateway to Industry 4.0, but too 

many manufacturers haven’t unlocked the power of the data they already own

The vision of the factory of 

2025 presented to us by 

futurists and other industry 

commentators is a particularly 

seductive one. In this gleaming 

new world, factories are places 

where machines rule supreme – a 

host of smart sensors, autonomous 

devices, sophisticated robotics and 

powerful AI computing resources, 

connected in an Internet of Things 

(IoT) network that allows them all 

to interact. These machines are 

not only ultra-sensitive to changing 

conditions in their environment, but 

they’re also capable of reacting in 

real-time and in concert to those 

changes – constantly optimising for 

efficiencies and adapting to their 

human masters’ demands. 

This is Industry 4.0, where the 

computing power and automation 

introduced in the third industrial 

revolution are connected in webs of 

cyber-physical systems (CPS). The 

reality is, however, that whilst 42 per 

cent of manufacturing organisations 

have a ‘good understanding’ of what 

it entails, only 11 per cent are in a 

good position to support the next 

industrial revolution (this according to 

a poll by the EEF, the manufacturers’ 

organisation). Where are they 

struggling?

When looked at in its historical 

context, it becomes more apparent 

where the ideal of Industry 4.0 

departs from everything that came 

before – and where manufacturers 

are currently falling short. The first 

industrial revolution harnessed 

existing sources of physical 

power through new machinery, 

such as steam engines, to drive 

enhanced productivity through 

mechanisation. The second saw a 

new form of power come to the 

fore, electricity, which combined 

with more efficient production 

processes such as the assembly line 

to make mass production possible. 

The development of Information & 

Communications Technology (ICT) 

allowed manufacturers to bring 

computing to bear on their processes 

in the third industrial revolution. This 

enabled them not only to automate 

ever more tasks but also to spread 

out their operations connected by 

near instantaneous communication 

across large geographic distances at a 

reasonable price.

In all of the above models, 

human workers act as a bridge 

between the technology that enacts 

the manufacturing process and 

all the relevant information about 

the manufacturing process (and 

the environment that impacts this 

process). Whilst the third industrial 

revolution digitised the latter, making 

automation possible, a degree of 

human involvement is still required to 

bring this information to bear on the 

manufacturing process. In modern 

terms, ICT and Operational Technology 

(OT) are separate. At its heart, the 

fourth industrial revolution is about 

merging these two types of technology 

– bringing digital technology’s capacities 

for collecting, processing, and analysing 

information to operational technology, 

which is adept at manipulating the 

physical environment. 

It’s useful to look at Industry 4.0 

like this because it established the 

importance of data collection and 

transmission in the process of moving 

to this next stage of manufacturing 

sophistication. When we look at 

current practices with regards to 

data, it becomes apparent that 

manufacturers are not primed for 

merging ICT and OT in a central 

process. Quality management is 

one of the most prominent areas 

where manufacturers often continue 

to follow legacy and inefficient 

processes, which result in this data 

being under-utilised and therefore 

not available to be used to accelerate 

the evolution to Industry 4.0. 

The reality is that legacy 

processes, which sometimes hark 

back even to the second industrial 

revolution, are not uncommon in 

quality management. As the process 

that ensures that the output of 

manufacturing meets compliance 

requirements and fulfils (and even 

surpasses) customers’ expectations, 

quality management can be a 

key competitive differentiator for 

manufacturers. Too often, however, 

data is not utilised to full effect 

in this process – I still encounter 

manufacturers whose “tools of 

the trade” for monitoring quality 

control and managing processes are 

the trusty old pencil and clipboard. 

Information often resides on 

worksheets, which end up gathering 

dust in a filing cabinet, or is input into 

spreadsheets, which invariably are 

forgotten in servers or databases at 

isolated locations. The point here 

is that information isn’t “made live” 

– instead it ends up siloed across 

different points of the organisation, 

where it can’t be effectively analysed. 

The principles of Industry 4.0 

rest on the effective utilisation of 

data, yet where information isn’t 

made easily available in a digital 

format it essentially becomes 

invisible – hampering any progress 

towards the merging of ICT and 

OT. This is something of an insult 

to the data generated throughout 

the quality management process. If 

collected effectively and gathered 

in an environment where it can be 

visualised and analysed, this data 

can form the basis of a continuous 

improvement process, providing 

operational insights that can help 

make for better and more efficient 

quality processes. 

The key to accomplishing this is to 

have the right technology in place - 

tools which enable you not only to 

bring together data from a variety of 

dispersed sources across the spread 

of your manufacturing process, but 

also that enables you to access and 

visualise this data from a single place, 

in a way which makes it easy to 

analyse and take appropriate action. 

Better still is a solution that surfaces 

relevant information to the appropriate 

representative for action. Ultimately, 

this kind of technology will act as a 

gateway to Industry 4.0 by making 

data a vital component in the continual 

optimisation of operational technology. 

Michael Lyle is President and CEO, 

InfinityQS

www.infinityqs.com
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Machine building 4.0

Intelligent machines are the foundation of smart factories. But incorporating 

the right capabilities into their designs creates new challenges for machine 

builders. Mark Turner explains

W
hile it owes its origins to 

industrial strategists in the 

German Government, 

“Industry 4.0” has captured the 

imagination of researchers, policy 

makers, technology companies and 

manufacturing organizations around the 

world. The recipe is simple: combine 

the capabilities of today’s computer 

systems – fast, flexible communication 

and the ability to crunch vast quantities 

of data – with the flexibility of modern 

automated manufacturing equipment. 

The resulting agile, intelligent 

manufacturing and supply chains 

should allow companies to give their 

customers more of what they want, 

when they want it, while reducing 

costs and cutting waste.

For machine builders, that idea 

may seem less than revolutionary. 

Automation systems have relied on 

network technologies for decades, often 

for very pragmatic reasons. Fieldbus 

networks simplify the design of control 

systems and make it easier to build, 

maintain and modify equipment. At 

the component level, many of the key 

enabling technologies for Industry 4.0’s 

“cyber-physical systems” are exactly the 

ones companies are using already. 

A new mind-set

Industry 4.0 does have some very 

important implications for machine 

builders, however. First, their customers 

are adopting Industry 4.0 strategies 

at the boardroom level. That pushes 

decisions about technology choices and 

investments up the corporate agenda 

and creates opportunities for builders 

to demonstrate the value of smarter 

solutions and more capable designs.

Second, Industry 4.0 requires 

manufacturers to think about their 

automation systems in a more 

integrated way. They want to collect, 

store and analyse more data, for 

example, and distribute control and 

decision-making to different parts 

of the organization. Rising levels of 

automation means they will also have 

more equipment to monitor and 

manage. To achieve their goals while 

keeping complexity under control, 

manufacturers will increasingly seek 

to standardise the way data is handled 

and communicated across their 

organisations. That in turn means 

machine builders must be able to offer 

equipment that complies with those 

customer-specific standards.

Finally, Industry 4.0 means 

manufacturers will ask more of their 

machine builders. They will want 

more capable, flexible machines, fitted 

with more sensors and equipped 

with more motion axes. They’ll want 

higher levels of performance, reliability 

and availability. And they’ll want 

different services too. Smart machine 

technologies offer a wide range of 

potential benefits, and users will need 

to make decisions about which of those 

benefits matter to them, and how they 

will be captured. It is likely that many 

companies will see some activities – 

like condition monitoring of machine 

components – as suitable candidates for 

outsourcing, and they may look to their 

machine-builder partners to offer those 

capabilities.

Putting industry 4.0 at the heart 

of the machine

To meet the changing requirements 

of their customers – and capture the 

new business opportunities those 

requirements create – machine builders 

need to make the right decisions about 

the technological building blocks of 

their products. The actuators, drives, 

controllers and other components they 

select for a project will determine not 

just the capabilities of the final machine, 

but also the cost and difficulty involved 

in providing those capabilities. Industry 

4.0 capabilities must be built into 

machines, not bolted on.

Industry 4.0 will place increasing 

demands on machine communication 

networks, for example, requiring them 

to handle more data types and larger 

data volumes while still offering the 

deterministic performance necessary for 

safe reliable machine control. Builders 

will also need to be comfortable offering 

systems that use their customer’s 

preferred network standards. Those 

objectives are easier to meet if the 

selected automation systems offer 

compatibility with a wide range of 

different network types. 

Choosing the most capable 

components for an application doesn’t 

mean taking the most complex and 

costly options. Take servo drives as 

an example. They work brilliantly in 

highly dynamic, high speed motion 

applications. But the increasing capability 

of conventional motors and drives 

makes them the right choice for a large 

number of motion applications, at 

significantly lower cost. High frequency 

80 or 120Hz motors and drives, for 

example, offer a speed range up to 5 

times wider than 60Hz units. Modern 

drives also have sophisticated built-in 

control capabilities. Exploiting those 

capabilities properly can eliminate the 

requirement for a separate control 

system on simpler machines. 

Accelerating development

Beyond the capabilities of their chosen 

components, machine builders also 

need to consider the tools and support 

available to develop smart machine 

applications. While customers will 

demand more complex functions to 

support their Industry 4.0 ambitions, 

they will still require machines to be 

delivered as quickly and cost-effectively 

as possible. 

Modern control systems can 

communicate any desired parameter 

over the network. A key challenge 

in the development of integrated 

manufacturing environments lies in 

deciding exactly what data is useful. 

Automation system providers can 

provide valuable support here – by 

suggesting the data that will provide the 

most reliable early warning of potential 

reliability issues, for instance. 

The right development environment 

is also critical. The Lenze FAST 

application software toolbox, for 

example, provides a rapid, modular 

way to build control software. Robust, 

comprehensively tested modules cover 

a wide range of common machine 

applications - from feeding, unwinding 

and sealing on packaging lines to 

complete robot control. 

Using FAST, automation specialists can 

work the way they are used to – with 

a basic architecture. The functions are 

encapsulated in the individual modules. 

The modules are autonomous and can 

be exchanged and tested completely 

independently. This makes engineering 

quick, easy and reliable. The FAST 

system can eliminate up to 80 percent 

of the work required to develop 

machine control applications from 

scratch, leaving machine builders more 

time to focus on the attributes that 

make a real difference in application.

Access to properly tested and proven 

off-the-shelf software technologies 

can also dramatically simplify another 

key Industry 4.0 requirement: the 

secure transfer of machine data to 

the cloud. Lenze has worked with 

cloud-technology experts to develop 

technologies that allow machine 

information to be shared across wider 

networks without risk of compromise 

or misuse. That enables seamless 

integration with customer systems and 

helps machine builders offer a range 

of added-value services, like remote 

support and monitoring or predictive 

maintenance. The same technology 

lets us provide better services to our 

customers too, allowing us to offer 

machine monitoring, problem diagnosis 

and a fast response if unexpected issues 

should arise.

Mark Turner is Applications Manager  

at Lenze

www.lenze.com/en-gb/
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