
Smart Factory
Use cases and expert insights



When the first outlines of Industry 4.0 became apparent, 

Germany was at the forefront of fleshing out these new 

developments. Government and industry joined forces. 

Since then, substantial investments have been made in new 

technologies that have been firmly embraced by major global 

players, such as Siemens, SAP, BMW and our own Deutsche 

Telekom.

Thanks to these early developments in our ‘home country’, 

T-Systems has been able to support various Smart Factory 

projects and has gained extensive experience and knowledge. 

This starts with setting up the right digitalization strategy 

but then mainly concerns elaborating, concretizing and 

realizing these wonderful visions. As an organization, are 

you able to flexibly anticipate changing customer demands, 

involving the realization of cost savings, against a background 

of continuously rising turnaround speeds, individual 

customer demand or quality standards? And how can you 

further optimize chain integration to prevent disruptions or 

production errors?

The speed with which companies align the latest 

technologies, customer and market developments and 

execution is the essential foundation for their survival. 

Especially in these exceptional times when (technological) 

changes take place at an increasing pace. People remain 

the differentiating factor in this; changes must ultimately be 

practicable. That is why it is important to link knowledge, skill 

and execution efficiently and quickly: it should not simply be 

about making nice plans. And that is exactly where our added 

value lies.

Where the value for all those fine companies lies is exactly 

what we describe in this book. By highlighting concrete 

applications of modern and innovative technologies, we 

reveal how the “Smart Factory” can be realized.

Let’s power higher performance!

People 

remain the 

differentiating 

factor for  a 

practicable 

digital 

transformation

Foreword

Sake Algra

Managing Director T-Systems Nederland B.V. 

sake.algra@t-systems.com
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of Smart Industry requires a strong digital strategy that 

incorporates a different way of working.

According to the Smart Industry concept, all parts of Product 

Lifecycle Management (PLM), Enterprise Resource Planning 

(ERP) and the supply chain will start communicating, 

cooperating and taking autonomous decisions using AI.  

This offers unparalleled opportunities to increase speed, 

flexibility and efficiency across the supply chain, combined 

with a fully automated production process. All building blocks 

to realize a Smart Factory – such as 5G, smart sensors and 

Edge computing – are now readily available.

I have 20 years’ experience in the manufacturing industry 

and have never seen such a pace of technical development. 

Through our strong cooperation with the Center Connected 

Industry (CCI) at the University of Aachen, we have developed 

expertise and experience in all aspects of Smart Industry. This 

book contains some of the most interesting case examples of 

what Smart Industry can do.

M
y kids are the stereotypical consumers of tomorrow. 

When they order something online, they expect an 

innovative, personalized and high-quality product 

available for next-day delivery. Only companies that have 

implemented Smart Factories in combination with a highly 

integrated and digitalized supply chain are able to meet 

these challenging market developments. Realizing the vision 

Are your factories prepared 
for tomorrow’s consumers?
Mark van Boxsel

This is why a 

Smart Factory 

needs an 

integrated 

approach 

to make the 

vision of 

Smart Industry 

happen.

Mark van 

Boxsel

Senior Digital 

Consultant 

T-Systems 

Nederland B.V.
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https://www.youtube.com/watch?v=X071GxPe0qg
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Focus Points Enabling flexible 

production
Frequently changing production processes, due to mass customization for example, 

make it virtually impossible to manage transportation demands for varying routes in 

a factory. Autonomous navigation for factory vehicles is essential to realize flexible 

adaptation and optimized material transport.

• Real-time data 

processing to control 

the AGV 

• Autonomous AGVs to 

optimize intralogistics 

• A 5G network with 

low latency and Edge 

Cloud to feed relevant 

log data back into the 

system are key in this 

use case
Automated Guided Vehicles (AGVs) running in a production 

environment require reliable real-time 5G connectivity with 

low latency, both indoor and outdoor. The development of 

an Edge-based solution for Simultaneous Localization and 

Mapping algorithms enables safe autonomous navigation. 

Scaling Edge-based navigation in real-time and knowledge 

sharing enables autonomous navigation, safety and obstacle 

avoidance, and optimal path planning. The solution can be 

adapted to different sensor and robot set-ups.

Safe autonomous navigation

Flexible linking 

Flexible and optimized linking of 

AGVs with production lines

Risk reduction 

Improved performance and reliability 

as well as reduced operational risks

Seamless usage 

Seamless usage of autonomous 

vehicles for indoor material transport

Cost reduction 

Less intelligence needed in the AGVs 

due to data analysis in the Edge 

Cloud

Deutsche Telekom and OSRAM 

launched the first campus network for 

the industry. Watch the video.

10

https://www.youtube.com/watch?v=l5ZIAbaMjY8&feature=youtu.be
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Focus Points Fast detection of 

dangerous situations
Production processes are stopped when a device or sensor detects an abnormal 

situation. These may be caused by humans putting themselves into a dangerous or 

threatening situation. Subsequently, a quick and fitting reaction is necessary – but 

often not in place.

• Continuous analytics of 

potentially dangerous 

situations

• The video stream is 

analyzed in real-time 

using AI on the Edge

Systematic and continuous detection of dangerous situations 

by humans is not possible. So why not let 5G technology help 

a little? Human workers, autonomous vehicles or vehicles 

driven by humans can carry mobile 5G-enabled cameras. 

The video signal is analyzed in real-time using AI. If the 

applied AI detects dangerous or threatening situations – such 

as possible collisions, humans in danger zones or unsafe 

truck loading with a forklift – the process engine initiates 

notifications and alarms accordingly.

Mobile 5G-enabled cameras

Enhanced control 

Gain quicker and better control in 

case of emergencies

Increased efficiency 

Reduction of downtimes of the 

production process

Increased safety 

Prevention of accidents

Instant prevention 

Based on the alarm level, processes 

can be stopped instantly to prevent 

dangerous situations

What a great experience: I saw 5G live! 

Read all about it in my blog.  

Greetz, Martin van der Pol - CTO.

12

https://www.t-systems.com/nl/nl/about-t-systems/news/blog/is-5g-de-olie-van-smart-industry--219864
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Dynamic truck  

gate routing
Truck gate management and logistics is a challenging procedure. One must implement 

the best order, route and sequence of truck gate routing to service a seamless 

operation while minimizing overall operating costs. 5G is a great facilitator to utilize 

solutions for complex truck gate routing tasks.

• Smart cameras improve 

logistics 

• The video stream is 

analyzed in real-time 

with AI

• The AI model is 

deployed on the Edge 

to execute this service 

with the lowest latency

Dynamic truck gate routing often means operating in 

oversaturated conditions, when the demand for service 

exceeds the system’s capacity. From dealing with parking 

space shortage for trucks on motorways and ‘wild’ parking 

in port areas to long waiting times during peak times at 

terminals. The lack of central just-in-time provision of 

information for all parties involved creates fragmentation. 

With 5G, truck traffic can be guided and parking spaces 

can be allocated dynamically via camera detection. Truck 

drivers receive real-time information about available gates. 

Additionally, irregularity detection, such as trash and threats, 

may be implemented.

Just-in-time information

Faster lead times 

Better aligned truck loading and 

unloading processes

Enhanced logistics 

Avoid investment in building 

additional infrastructure by 

optimizing the existing logistics 

infrastructure

Increased efficiency 

Better utilization of free gates and 

reduction of waiting times for free 

gates

Focus Points

Smarter logistics? Get inspired by our 

use cases in our innovation center in 

Utrecht. Request a tour!

14

https://info.t-systems.nl/innovation-experience-center
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T
o realize the vision of Smart Industry, data needs to 

be transmitted reliably, fast and securely between 

machines, robots, Automated Guided Vehicles 

(AGVs) and other connected devices in a factory. This is 

crucial for steering and analyzing your primary factory 

processes in near-real time. So, if data is the oil of the 

21st century then 5G connectivity is the best pipeline that 

makes a Smart Factory work.

Highspeed and reliable  
data exchange
Martin van der Pol

5G has a number of key improvements compared to 4G 

or Wi-Fi. First of all, 5G has a very low latency roundtrip 

time from the moment a device sends data to the Edge 

Cloud for processing to data being transmitted back to the 

device. Network slicing allows you to make network slices 

for different use cases in order to manage and prioritize 

business-critical processes. For example, give the network 

priority to your most important production lines and AGVs.

Thanks to the high connection density, you can strongly 

expand the number of connected machines and devices in 

your 5G Campus network. Just think of Augmented Reality 

(AR) and Virtual Reality (VR) applications for digitally 

controlling or servicing machines. These applications work 

with 5G’s high peak data rates for data streaming. Seeing how 

fast 5G makes data flow, I suspect we are only scratching the 

surface of many exciting new use cases.

Martin van der Pol

CTO Digital & Innovation 

T-Systems T-Systems 

Nederland B.V.

What are 

the benefits 

of a 5G 

Campus 

Network for  

a Smart 

Factory? 

16 17

https://www.youtube.com/watch?v=gXpbTdKq4KU&t=1s
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Improving  

operational 

efficiency
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Focus Points Real-time machine 

insights with AR/VR
The production site of the future creates a large volume of actual, historical and 

contextual data. Planners and workers need different levels of detail and transparency 

in the data of all ongoing, completed and planned processes, tasks and robots. This 

allows them to see actual production and enable flexibility and fast decision making.

• The availability of real-

time information can be 

ensured by providing 

all AR/VR-relevant 

information from the 

Edge

• To avoid latencies, 

mapping of the general 

VR/AR functions to 

the device-specific 

functions must also 

take place on the Edge

Hi operations manager! If you have any 

questions about this subject, please 

contact me! martin.van.der.pol@t-

systems.com

The interaction between humans and machines is complex. 

New interfaces and interaction possibilities are required 

to reduce this complexity. Our solution for AR/VR plant 

orchestration is based on the AR New Work Connector and/or 

the Edge platform, which provides a standardized connection 

of IoT devices/agents and AR devices. An AR-capable device, 

such as smart glasses, allows for data visualization of computed 

results with low latency as well as gesture/speech control.  

A holographic AR cockpit with real-time data from all 

production machines makes it possible to reduce complexity 

and enable on-site decisions & planning (connected to a MES). 

Dashboards are available for different AR devices without 

specific app development.

Reducing complexity

Focused data visualization 

Efficient orchestration & management of 

massive amounts of data, enabling focused data 

visualization with a standardized assisted reality 

asset for fast integration

Quicker hands-free operation 

AR speeds up productivity and allows for hands-

free operation: pre-classified, transparent data 

improves critical business decisions in real-time

Real-time data analytics 

Real-time data analytics and 

transformation of data between 

IoT devices or machines and the 

AR device

20

mailto:martin.van.der.pol%40t-systems.com?subject=
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Focus Points Machine downtime 

prevention
Machines frequently generate huge volumes of data via sensors and log files. This data 

is valuable and can be put to good use, such as in predictive maintenance to schedule 

and minimize the downtime of machines for servicing based on actual requirements. 

This only works if you can recognize relevant patterns and events with ease and speed.

• AI model is deployed 

with low latency on the 

Edge to react quickly 

to abnormalities in the 

sensor data

• Deep learning engine is 

deployed on the Edge 

to avoid cost-intensive 

data transfers to 

datacenters outside the 

factory area

• Keep data in the factory 

for better data security

What’s the impact of digital 

transformation on business operations? 

Have a look at our interactive map.

Predictive maintenance uses data from various sources, such 

as historical maintenance records, machine sensor data and 

weather data, to determine when a machine will need to be 

serviced. Algorithms automatically detect anomalies and 

faults within the complex and excessive amounts of IoT data. 

This addresses a broad range of use cases in the context of 

predictive maintenance, such as an early warning system, 

root cause analysis, prioritization and risk assessment. The 

underlying system is based on AI algorithms and is highly 

standardized/productized after an initial building and training 

phase.

Predictive maintenance

Increased value 

Value is increased through operational 

optimization, transparency, reliability and 

new business models

Less unplanned downtime 

Timely maintenance ensures parts 

are replaced before they fail

Faster decisions  

Especially in cases with large data volumes, by 

utilizing Edge computing to generate predictions 

in real-time and close to the data source

Cost reduction 

Maintenance is scheduled in line 

with the usage intensity of the 

parts and equipment

22

https://www.t-systems.com/future-of-technology-and-digital/
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Focus Points Real-time monitoring of 

industrial plants
The increasing number of devices used in industrial plants will create vast amounts of 

data. When combined, this valuable data will enable insights that generate additional 

business value. But controlling large data streams is also a great responsibility and 

requires intelligent monitoring processes.

• Real-time processing of 

massive data requires 

the deployment of a 

control system on the 

Edge

• The number of 

connected devices is 

increased 100 times 

compared to existing 

technologies

• 5G security 

mechanisms are 

improved and network 

slicing capability is 

available

To prevent accidents and avoid critical situations, real-time 

analysis of data is a must. This calls for deep know-how and 

skilled workers. But how do you ensure employees are safe 

and well trained without drastically increasing maintenance 

costs? The solution lies in a platform-agnostic, modular 

service, such as Edge-Adapter, IIoT Connection, Machine 

Learning & Deep Analysis. By connecting sensors to the asset 

or through seamless integration of IoT hardware via Edge 

Computers in the cloud, data can be tracked on-site and 

processed at the Edge. This makes it possible to deliver  

real-time results and warnings to relevant staff.

Real-time data analysis

Increased efficiency 

Increased operational efficiency 

by employing event-based 

intelligence

Lower costs 

Improved predictability means 

lower operational expenses, as 

maintenance is scheduled in-line 

with the usage intensity of the parts 

and equipment

Reduced downtime 

Timely maintenance ensures parts 

are replaced before they fail

Real-time operations need a fast 

network. Read about it in this 

whitepaper.

24

https://www.detecon.com/drupal/sites/default/files/2020-09/5G_Campus_Networks_WP_final_3.pdf
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The continuity and efficiency of the primary factory processes 

takes top priority. Sending your crucial data via a public 

or private network to the public cloud is in most cases 

simply not reliable and fast enough to fully benefit from AI 

applications. Machines, robots, drones and AGVs need a 

very quick response time to react immediately to changes or 

deviations in the production process.

The only viable option for a Smart Factory is to combine a 5G 

Campus network with Edge Cloud. With Edge Cloud, data 

processing and analyzing takes place very close to the data 

source – at the factory – to ensure secure and  

near-real-time autonomous control of your primary factory 

processes. Consolidated data will be sent to the public cloud 

for further processing and analytics.

O
ften I hear fellow CTOs boast about the power of 5G 

for the Smart Factory. Of course, the speed and low 

latency of 5G are of crucial importance, but that’s not 

the full story. As a cloud expert, I have to ask: How will you 

process and analyze large amounts of data fast enough to 

actually exploit the benefits of Smart Industry? That’s where 

Edge Cloud comes in.

Smart Factory without 
Edge Cloud? Forget it.
Bryan Croes

Bryan Croes

CTO Cloud & Infrastructure 

T-Systems Nederland B.V.

This is why  

Cloud Edge is  

so important 

to Smart 

Factories 

https://www.youtube.com/watch?v=JDNrwB4P9e0
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Improving insights 

and monitoring

28 29
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Focus Points Real-time visual overview 

of all assets and resources
The large numbers of assets in factories represent central elements that are vital for 

the manufacturing process to work effectively. In today’s dynamic manufacturing 

environment, the manual tracking of assets and resources by workers is ineffective and 

time consuming. What is needed is a real-time, visual overview of all assets and resources.

• Low-latency Edge 

positioning for AGVs or 

5G cameras on forklifts 

and other vehicles

• The video stream is 

analyzed in real-time 

using AI on the Edge

The most challenging aspect is the visual tracking 

of autonomous vehicles. Using visual intelligence for 

autonomous vehicles in intralogistics requires heavy 

computation capabilities and is not scalable when performed 

locally. Visual asset tracking services are based on advanced 

image processing on the Edge infrastructure and 5G, which 

enables the use of cameras attached to these vehicles.  

The production facility can be fully digitalized through  

Edge-powered 2D and 3D mapping. Semantic environment 

maps and the exchange of information with the Digital 

Factory follow the Digital Twin Paradigm. Additionally, 

reading and/or recognition of Barcode, QR code and RFID can 

be used.

Image processing on the Edge

Increased productivity 

By reducing the time spent by 

workers on searching assets 

Better decision making 

Enhanced information for decision 

making on planning and operating 

production processes as well as 

factory design

Prevents money and time losses 

By managing the utilization of assets 

involved in manufacturing

Hi CIO! Is a Smart Factory on your 

roadmap? Read this 5-step approach.

Greetz, Mark van Boxsel – Digital 

Consultant.

30

https://www.t-systems.com/nl/nl/about-t-systems/news/blog/5-stappenplan-naar-smart-factory-288286
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Focus Points Surveillance by 

flying watchdog
Traditional surveillance of outdoor areas requires an excessive amount of manpower. 

Large factory sites and logistics areas need to quickly detect and identify trespassers 

and unauthorized people, objects or vehicles loitering outside the fenced area.  

A lower-cost solution can be found in Edge-powered AI technologies, such as 

autonomous drones with smart cameras.

• The AI model is 

deployed on the Edge 

to execute this service 

with the lowest latency

• The video stream is 

analyzed in real-time 

using AI on the Edge

Autonomous camera drones provide a rapid warning system 

for the reduced security personnel on site, allowing them to 

quickly spring into action when needed, instead of constantly 

patrolling with limited manpower. 5G-enabled drones 

transmit live video streams, which are processed in Edge 

Cloud. Advanced AI models enable fast implementation and 

individualization, with detection validation provided centrally 

either by humans or a fully automatic system. System 

integration know-how, standardized APIs and a mature 

architecture enable seamless integration and high scalability.

Rapid warning system

Lower costs 

Less manpower required for the 

surveillance and control of large 

outdoor areas

Central validation 

Validation of the detected situations 

may be performed in a Central 

Validation center, either by humans 

or fully automatically

32

Expert tip: Fast, decentralized data 

processing is key for creating Smart 

Factories. Why? Find out here.

https://www.t-systems.com/nl/nl/cloud-and-infrastructure/new-business-models/edge-computing
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Focus Points Reducing  

monitoring costs
Detecting and identifying threatening situations requires a great deal of effort 

when carried out by human personnel looking at video streams. Because traditional 

monitoring systems are often passive, they are not able to actively detect hazardous 

situations involving people or static/moving objects. AI algorithms can eliminate this 

problem by autonomously analyzing video streams.

• Not all existing cameras 

provide IP connectivity

• Low latency 

requirements for  

real-time video stream 

analytics on the Edge

• Often no fixed 

installations and wiring 

of cameras is possible

Numerous use cases in the area of computer vision deal 

with the recognition of static or moveable objects or the 

recognition of critical situations. Developing a generic 

computer vision application framework makes it possible 

to detect dangerous situations in video streams using AI 

algorithms. These AI algorithms can easily be retrained for 

different use cases, enabling broad situational applications. 

Additionally, this computer vision framework enlarges the 

array of CV providers through the on-boarding of additional 

market players in computer vision.

AI algorithms

Save costs and reduce risks 

Reduce human personnel on 

video stream control 

Improved quality 

AI services reduce the cost of manual 

labor and improve the quality and 

speed of detection and validation of 

critical situations or deviations

What opportunities does the use 

of artificial intelligence offer your 

company? Find out in our whitepaper 

about AI.

34

https://www.t-systems.com/nl/nl/whitepaper-download/whitepaper-inventarisatie-ai-21068
https://www.t-systems.com/nl/nl/whitepaper-download/whitepaper-inventarisatie-ai-21068
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Focus Points Data analysis from 

anywhere in the world
In order to manufacture reliable cars that continue to function well in changing weather 

conditions, car manufacturers perform tests in extreme climates like the freezing 

Finnish winter and the dry deserts of Dubai. These manufacturers need access to 

mobile data centers for real-time data analysis from anywhere in the world.

• Complex Edge devices 

with huge data 

production

• Edge data growth far 

exceeds bandwidth 

growth

The challenge in data analysis at remote locations is that 

complex Edge devices can produce vast amounts of data. The 

amount of Edge data growth far exceeds bandwidth growth. 

T-Systems supports data analysis through the use of mobile 

mini data centers that act as an Edge node. These Edge nodes 

can perform local data analytics from any location and use 

Code-to-Data to connect with a small bandwidth. Thanks 

to Edge technologies, real-time global access to data has 

become reality. 

Global data centers

Global analytics 

Submit locality-aware 

analytics jobs worldwide

Transmission of results 

Transmission of results only reduces 

the exchange of large data volumes

Global access 

Access to any data in any 

location worldwide

You have to be a specialist to start a 

Smart Factory. Read more about it in 

my blog. Greetz, Mark van Boxsel – 

Digital Consultant.

36

https://www.t-systems.com/nl/nl/about-t-systems/news/blog/je-moet-een-specialist-zijn-om-met-een-smart-factory-te-beginnen-210240
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Afterword

I hope that these case descriptions, added value and shared 

knowledge are inspiring and demonstrate what is possible 

in practice. Of course, there are plenty of challenges if you 

want to embed digital agility in an existing production 

environment. That is an intensive process. 

It requires investment and the necessary changes, while 

production must continue undisturbed. Only a few companies 

consider shutting down a factory in order to implement 

a digital factory. Yet these times also show how essential 

maneuverability is for a company: those who cannot keep up 

with a changing economy will probably not survive.

The cases in this book show what is possible and, more 

importantly, how. It is ultimately about implementation.  

As T-Systems, we bring together the right parties, knowledge 

and experience to realize scalable digital transformation. 

In this way, we ensure that organizations gain insight from 

various parties and different perspectives into what will really 

take them further. 

In our innovation centre in Utrecht you will also find other 

examples and we can take a look at specific challenges and 

ambitions. We would like to invite you and your team for a 

guided tour! Or let’s together visit the fieldlab and test factory 

in Aachen. There we can test and demonstrate our innovative 

use cases in a real factory.

We look forward to seeing you there soon!

Sake Algra

38

Experience digital 
innovation use cases in 
our innovation centers
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Mark is a senior digital 

consultant and is passionate 

about bringing people, 

business and IT together. 

He has been active in 

production for more than 

20 years and specializes in 

Smart Industry (Industry 

4.0). In his role as consultant 

he focuses on the 

possibilities of disruptive 

technologies, creative 

innovations, improving 

service and the practical 

application of innovation in 

business and operations.

mark.van-boxsel@t-systems.com

Mark van Boxsel

Martin van der Pol is CTO 

Digital and Innovation at 

T-Systems Nederland B.V. 

He has been with T-Systems 

since 2001 in various roles. 

In recent years he worked as 

lead architect and account 

CTO for multinationals such 

as Philips & KONE. In his role 

as CTO, he is deeply involved 

in supporting clients to 

create business value 

based on innovative digital 

solutions, 5G and IoT.

Martin van der Pol 

Bryan Croes has more than 

20 years of experience in 

IT. In his role as CTO, with 

a focus on Cloud, he helps 

multinationals and large 

corporate clients in the 

Netherlands in advising and 

realizing solutions for multi/

hybrid cloud environments. 

He advises clients on how 

to establish a solid, secure 

and flexible cloud foundation 

that both accelerates digital 

transformation and reliably 

supports the business and 

mission-critical applications. 

The optimal mix of private, 

public cloud and Edge 

solutions is the foundation 

for the Smart Industry. 

bryan.croes@t-systems.com

Bryan Croes 

Contact
T-Systems Nederland B.V.

Van Deventerlaan 31-51

3528 AG Utrecht

088 447 7777

infonl@t-systems.com 

Come visit our innovation center
martin.van.der.pol@t-systems.com
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