
Automated production lines moving with intelligence, precision, control and 
versatility: it’s time to meet our Flexible Transport System...and ActiveShuttle, that 
will deliver the components to the production line.

If the Factory of the Future’s benefits are to include 
speed and efficiency, one of the prerequisites is a 
sophisticated means of moving products through your 
machine or production line.

Our Flexible Transport System (FTS) meets that need. 
The FTS is unlike any conventional conveyor system. 
With FTS, an infrastructure can be freely defined for your 
machine or production line. Based on this infrastructure, 
individual passive carriers, without cables, can be moved 
and positioned independently in an easy, dynamic and 
accurate way. 

The drive and sensor concepts are contactless, so the 
intelligent and open system can be adapted to different 
production conditions. Because the active parts can be 
kept outside the process environment, the FTS is well-
suited to environments that need to be very clean or are 
very harsh. 

This makes it attractive for many fields, ranging from 
the electronics industry to assembly and handling 
applications, where the FTS demonstrates its scalability 
in size and driving force, managing loads from a few 
grams up to over 1000kg per carrier. 

What’s more, it has a repeat accuracy of up to 1μm. So, 
not only is it a flexible and dynamic transport system, but 
also exceptionally accurate at positioning – and therefore 
an integral part of the assembly and production process. 
This often reduces complexity and the overall cost of 
machines and production lines. 

The compact electronics of the FTS can control carriers 
individually, separating transport time from processing 
time. This avoids the unnecessary unproductive periods 
that occur on traditional conveyors, when products have 
to wait their turn as they reach slower parts of  
the process.

Batch Size: One
The Factory of the Future is also about the flexibility to 
manufacture small batches and even individual products 
in a sustainable and responsible way. Our FTS enables 
this by providing decentralized intelligence with full 
transparency. For example, when entering a process, an 
RFID chip on the carrier identifies the product and all its 
associated manufacturing steps. The MES system links 
this information with the configuration that’s saved  
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ActiveShuttle – an AGV that delivers components in 
boxes on demand from a ‘super market’ to an assembly 
point on the production line. It acts like a taxi service.

 And secondly, established industrial OEMs and 
manufacturers of forklift machinery can take advantage 
of the technology to build intelligence into their 
equipment. 

 What’s useful for us at Bosch Rexroth is that we, too, 
are manufacturers. We have access to 270 Bosch 
plants, so we can be our own ‘lead user’ to prove the 
technology works. Several of them have been involved 
in this project. By using it ourselves, we’ve been able 
to gauge needs and respond to them in a way that pure 
academic R&D simply can’t. It’s enabled us to feed back 
some of the lessons we’ve learned into the market-
facing versions we’re launching at LogiMAT.

 We’re really looking forward to putting this technology 
on public view. People will be able to see how easy it is 
to integrate it into their own applications. They’ll also 
see how affordable, safe and dependable it is. We’re 
making these concepts real.

Q5 Where is artificial intelligence taking  
this technology?

TF  The future is flexible, and intelligent AGVs will be a 
big part of it. For example, they’ll be able to ‘swarm’: 
fleets of vehicles acting with one mind to deliver macro 
productivity benefits.

 Teamwork will increase. For instance, if an AGV is 
needed to transport a load, the system won’t simply 
assign the nearest available vehicle, but the one that 
has the best loading capacity or energy consumption 
for the task in hand.

 Path planning will be optimized, too. Right now, AGVs 
are driving fixed routes, but with the developments 
we’re launching at LogiMAT and with others yet to 
come, that will no longer be the case.

 Another factor to consider is that it won’t just be the 
AGVs that are in motion. Production equipment will 
be modular, so it can be moved around the factory 
floor to create new topologies specific to needs, such 
as unexpected increases in volume requirements, or 
an urgent new order for a bespoke short run. When 
only the fabric of the building is fixed, all assets are 
expected to adapt to continuous change – and they will 
easily rise to that challenge.

Q6 How do you see this technology being 
rolled out?

TF  The short answer is: manageably. If you tried to 
implement something like this for the first time on a 
large scale, it could be too complicated and too costly. 

The good thing about the approach we’re taking is that 
organizations can introduce it in a controlled area to 
gauge its effects before any broader rollout.

Q7 Do you foresee this technology being 
accessible to SMEs, as well as to  
larger companies?

TF  I’d say it’s especially for SMEs. Large companies 
can invest in their own long-term futures. Smaller 
organizations can’t, but when key components are 
made both accessible and affordable, they can take 
them and use them to create new, fast and flexible 
solutions. SMEs are known for their responsiveness 
and their entrepreneurial spirit. This technology is 
tailor-made for that.

Q8 Could industries outside 
manufacturing make use of laser 
localization technology?

TF  Absolutely. I see a role for it in service applications. 
Waste disposal, for instance, and in other controlled 
environments such as cleaning systems at airports and 
railway stations.

Q9 Finally, do you think new business 
models might emerge from these 
developments?

TF  I do indeed. If technology is simple and flexible and 
functional, as it is here, it’s possible to envisage new 
pay-per-use models: companies won’t need to own 
all the equipment they employ. The big differentiating 
factor is the software – and the next one will be 
artificial intelligence.

 Engineers usually try to build the future by increasing 
functionality. I think, the ease of use makes the 
difference – especially for new, software driven 
technologies.



Article by Julian Weinkoetz 
Product Manager for Data Analytics  
in the area of PLC and IoT Systems

   Intelligent view I 17

It’s scaleable, too. End-users often like to start with 
low-cost, easy-to-use, small and local solutions to test 
the value of their applications. When the results are 
known, they can then move to a full roll-out, without 
much need for adaptation. What’s more, no additional 
effort is needed to access cloud applications with more 
computational power and storage at any time.

Information is precise, as a result of high sampling  
rates via short local network connections, and  
security is tight because outside communications are 
limited. Data is aggregated, reducing network loads.

Getting started
Any application that’s provided as part of an intelligent 
edge solution and that doesn’t necessarily need the 
computational power or the massive amount of  
storage provided by the cloud, can be installed 
via software or a pre-installed device. This allows 
even smaller companies with less IT expertise and 
infrastructure to create value from the data gained – 
even where there’s only a single machine on the edge 
that needs monitoring.

A complementary front-end application in a cloud 
is required if the scope of a solution exceeds the 
capability of the application on the intelligent edge. 
This is the case, for example, if an entire plant or 

multiple plants is condition-monitored, if artificial 
intelligence is used to predict failures, if detailed 
quality data of the entire outcome of a plant needs 
to be stored long-term, or if all the maintenance and 
service activities are being managed in a plant. Our IoT 
Gateway software can be easily connected to a variety 
of preconfigured cloud systems, including Microsoft 
Azure, Oracle IoT Cloud or Amazon Web Services.

As time passes, the number and range of customer-
focused solutions we’re able to offer is set to grow. 
They’ll start from a common base, and on this we will 
build different applications in line with customer need 
– for instance, availability monitoring or predicting 
machine breakdowns.

TAKING  
     INTELLIGENCE  
TO THE EDGE
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with the order, enabling the FTS to align each single  
product according to its individual specification. Set-
up times are thereby reduced to zero, even for one-off 
production runs.

Open standards, such as OPC-UA, ensure smooth machine-
to-machine communication and enable the FTS to be 
integrated into any higher-level industrial control system 
that schedules, controls or monitors your machines or 
production lines.

ActiveShuttle
There is, of course, another prerequisite to speed and 
efficiency – and that’s the prompt supply of products to, 
and collection from, the machine or production line. This is 
where our ActiveShuttle enters the picture.

ActiveShuttle is an autonomous guided vehicle (AGV) that 
delivers components in boxes on demand to assembly 
points on the production line. In our first product version, 
ActiveShuttle transports lean dollies. It’s a flexible 
solution in which a wide variety of transport concepts 
can be implemented – cyclical transports as well as 
demand-oriented material supply. (You can read more 
about exciting AGV developments in the interview with Mr 
Fechner, starting on page 12.)

Developments such as our FTS and ActiveShuttle will play 
a leading role in reducing transport time, optimizing cycle 
time and increasing manufacturing output. That’s why they 
represent a significant step forward on the road to the 
Factory of the Future.
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Factories will be truly smart when 
they know what’s happening at the 
point of manufacture, and can act 
on it. Here’s how to get there.

In factory automation, the outermost points of IT 
networks are machines, sensors and devices on the 
shop floor. If their data is not processed centrally, e.g. 
via a cloud, but decentralized directly at the edge of 
the network, we’re talking about edge computing.  
So an industrial IoT Edge solution could be, for 
example, an industrial PC running analytics for a 
machine, or a server on-site that provides KPIs for a 
production line. 

The benefits
Bringing intelligence to this ‘edge’ means increasing 
knowledge and control derived from such points. 
Our IoT Gateway software makes data already 
easily available on the edge. Therefore it is a natural 
starting point for intelligent edge solutions.  We 
want to deliver easy-to-use, highly customer-focused 
solutions, ranging from historical visualization of 
machine KPIs to condition monitoring for drives.  
End-users and OEMs can choose suitable 
applications. This gives not only a transparent value 
proposition but also a reasonable price  
per application.

Edge computing is a highly available approach that 
enables end-users to connect and analyze legacy 
machines that are completely offline, saving on 
network bandwidth at the same time.


