
Deine Zukunft ist längst digital – Gestalte sie mit! 
Forschung und Entwicklung zwischen lokaler Wirtschaft und globaler Herausforderung

[Altmark-Macher Festival 2017, Salzwedel, 1.6.2017]

1. Technische Entwicklung: 
Künstliche Intelligenz, Robotik, Internet Of Things 

2. Ökonomischer Kontext 
3. Digitalisierung als nachhaltiges Instrument?



Technische Entwicklung
" Künstliche Intelligenz 
" Robotik 
" Internet of Things
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Technology • What is AI and Machine Learning?

Artificial Intelligence,  

Big Data, Neural Networks, 

Machine Learning, Deep Learning
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Technology • What is AI and Machine Learning? 

»Unser Smartphone ist ein riesiger 
psychologischer Fragebogen, den 
wir beständig ausfüllen, wissentlich 
und unbewusst.«  

»Wer Lady Gaga folgt ist 
höchstwahrscheinlich extrovertiert, 
während diejenigen, die 
philosophischen Themen folgen, 
eher zu Introvertiertheit neigen« 

(Michael Kosinski, Stanford University)

»Fast jede Nachricht, die Trump im 
Wahlkampf 2016 getwittert hat, war 
datengetrieben.« 

(Cambridge Analytica CEO Alexander Nix)
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Technology • What is AI and Machine Learning? 5

Groundgame, an app for election canvassing that integrates voter data with "geospatial visualization technology," was used by campaigners for Trump and Brexit. 
Image: L2, https://motherboard.vice.com/en_us/article/how-our-likes-helped-trump-win

https://motherboard.vice.com/en_us/article/how-our-likes-helped-trump-win


Cambridge Analytica Case (US Election, Brexit, 2016)
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Machine Learning Principle
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Robotics
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https://youtu.be/XrtI9wNPdr0

Next Generation robotics – The Maker’s Movement

https://youtu.be/XrtI9wNPdr0


Kreditsachbearbeiter

Rezeptionisten und Auskunft

Juristische Sachbearbeiter

Einzelhandelskaufleute

Taxifahrer und Chauffeure

Sicherheitspersonal

Köche in der Systemgastronomie

Barkeeper
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Technology • Jobs to be gone

Was wird aus unseren Jobs !?

[Ausgewählte Positionen nach 
Wahrscheinlichkeit ihrer Automatisierung, 
Frey& Osborne, Oxford University 2015/
Bloomberg infographic.
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Technologie • Internet of Things

Analysis of the Radio Propagation Model at RFID Applications
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In (8) Pr represents the received power, r the distance, ai 
are coefficients. 

Second step: find out values to get smallest difference to 
measurements. 

Scenario of measurements can be approximated using (8) 
and values of B=5*10-9, a0=1561.366, a1= 10 -8 and 
a2=877.2175. 

The results (Figure 6) show the accuracy of results. The 
difference between measured and approximated values is less 
than 3.31 dB. The estimated propagations based on (8) can 
be used up to a distance of around 0.06 m from the 
transmitting antenna. 

For this scenario the position of RFID-tagged objects can 
be found based on the approximation, if Pt and Pr are known.  

 
Figure 6: Approximation of pathloss L on 868 MHz for 
given szenario 

 
As seen in Figure 7 there are values where the pathloss of 

measured signals is not distinct to d. 

In Figure 7 for a wide range of distances  
(0.06 m - 1m) the approximation (green line) based on (8) 
gets better results compared with free-space and two-way 
models. 

 
Figure 7: Getting result of pathloss with approximation 

 
Future works will realize scenarios with multiantennas 

and other localization principles, for example RSS in 

combination with AOA to decimate possible errors in 
detection. 

Measurements based on a system with one transmitting 
and 3 receiving antennas according to Figure 8 will show a 
high level of preciseness of location is feasible if ideal 
conditions are given. Although positioning of RFID tags with 
a system of 3 symmetric arranged antennas shows that the 
orientation of tags as well as external influences are 
consequences to restriction of the positioning estimation.  

 
Figure 8:  Measurement principle using 3 antennas 
 

V. CONCLUSION 
Using the presented model it should be possible to 

introduce an approach of RSS localization. Applying the 
approach of (8) and modifying the values of B, a0, a1 and a2, 
different scenarios can be approximated. 

Based on the high accuracy of approximation results, 
models of environments will be realized and in the future 
simulations of moving extraneous 3D-objects while detecting 
positions in a dynamic environment can be achieved. 
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Figure 4: Measurement results 

 

The propagation channel may be a channel based on free-
space propagation or a multipath channel. The model of free-
space propagation is given in [3] as (3): 

 (3) 

With:  
LF – Loss signal in free-space, 
gs – Antenna gain of sending antenna, 
gr – Antenna gain of receiving antenna, 
d – Distance between sending and receiving point, 
λ  – Wavelength 
 

For each distance di, value B(i) can be computed  as (4). 

 (4) 
 

The values of B(i) contained all influences on receiving 
signal (power of transmitting Pt, attenuations of cables and 
connectors and interferences). For multipath propagation the 
model is given in [4] and can be represented by (5): 
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With: 
Lmp – Loss signal multipath, 
dn – Distance between sending and receiving point for the n-
path, 
Γn  – Reflection coefficient of the n-path  
In case one of the reflected rays is dominant, (5) can be used 
in form of (6): 
 

(6) 

With: 
L2-way – Loss signal two-way, 
dn – Distance between sending and receiving point for the n-
path, 

Γ1– Reflection coefficient =1 
In our measurements distances between receiving antenna 
and transmitter TX of up to 1.0 m were analyzed.  

IV. APPROXIMATION 
Further operations of two-dimensional positioning will 

examine how classic propagation models describe the course 
of absorption in the propagation path according to the free-
space model or the model of two-way propagation.  

The values are: height of sending antenna 1.1 m and 
height of receiving antenna 1.1 m. Antennas were λ/2  
dipoles. 

It is shown through these measurements that none of the 
two models computed by (3) or (5) are directly applicable 
(Figure 5). The calculations of two-way model used a 
reflection coefficient of 0.62, which gave closest results in 
regions near d= 0.7 m. 

 
Figure 5: Standard models and measurement results 

 
Can formulas be generated to describe the loss that will 

make RSS calculations possible? 

During analysis of determined formulas of the scope it 
interestingly occurred that the analytic process revealed a 
largely applicable procedure for the area of radiating near 
field. On basis of dates coupled during measurements,  
the best results are achieved by using the method of least 
squares [5]. 

Figure 6 shows approximation results for (7) following 
these steps. 

First step: apply free space propagation model with 
analyzing approach like (4). 

 

    (7) 

 
Analogue from (4) using (7) we get (8). 

 (8) 
Friedewald, O., Papenbroock, J., Herzog, M.:  Analysis of the Radio Propagation Model at RFID Applications
In: VDE ITG/IEEE European Conference on Smart Objects, Systems and Technologies, Smart Systec 2013

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6525256&url=http%3A//ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6525256
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Hatscher, B., Herzog, M.: Partikel- oder Wellensimulation? Zwei Ansätze zur Indoor-Lokalisierung auf Basis passiver RFID-Technik, 
Von der Digitalen Fabrik zu Industrie 4.0, Multikonferenz Wirtschaftsinformatik (MKWI) 2016





Technologie • Internet of Things • DSR model

Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. (2007). A design science research methodology for information systems research. Journal of management information systems, 24(3), 45-77.  

Forschung und Entwicklung im Klassenzimmer
(Design Science Research)
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Extended Exhibition Project • Lumen

L.u.m.e.n.
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https://medium.com/extended-exhibition

https://medium.com/extended-exhibition
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Herzog, M.A., Wunderling, J., 

Gabele, M., Klank, R., 

Landenberger, M., Pepping, N.: 

Context Driven Content 

Presentation for Exhibition 

Places. Four Interaction 

Scenarios Developed for 

Museums. Electronic Imaging & 

the Visual Arts Conference EVA 

2016, St. Petersburg 

Extended Exhibition Project  •  EVA paper

Kontextsensitivität, 

Kontextadaptivität

21





Technik + Design + Wirtschaft  •  Das Produkt 23

Interaktions 
design

Form + 
Funktion 
Interaktion 
Attraktivität

Geschäfts
modell

Märkte  
Prozesse 

Wirtschaftlichkeit 
Gesellschaftliche Entwicklungen 

Technik

Machbarkeit 
Implementierung 

»PRODUKT« 



Ökonomischer Kontext2



ICT & Economic Context 25CRISIS 
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[Jesse Marsh: think virtually local
ecologies of new economic models. 
EcoCom, 08/11/2013, Berlin, 
Germany]
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ICT & Economic Context • Big players takes it all 27

Player Cloud 
Services

Connected 
Devices

Sales 
Channels and 

Billing
On-demand 

content
Value-add 
Services

Targeted
Advertising

Major Players and Positioning Strategies

Core digital players continue to penetrate the full value chain. 

©
 D

et
ec

on

– 8 –

Very Poorly 
Positioned

Weakly 
Positioned

Average 
Position

Well 
Positioned

Very Well 
Positioned

Access to World Population
(% of World Population)

Amazon 9%

Google 69%

Apple 88%

88%

Ebooks

56

12%
21%

TV

5

69%

9

Apps

5%8%

Movies

511%
27%

Music

115%

27%

GoogleApple Amazon

Access to World Population by Type of Service
(% of World Population)

Source: Macstories 2012

Source: Detecon Analysis (2012)

Global Reach
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[Jesse Marsh: think virtually local
ecologies of new economic models. 
EcoCom, 08/11/2013, Berlin, 
Germany]
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TableConvergence in 2015
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2005 2010 2015

Vision

Focal Point

Compete Based On

One Bill, 
Triple Play

Network

Price of Service

One Device, 
1000s of Apps

Device

Number of Apps

One Ecosystem, 
10s of Screens

Ecosystems

Experience Roaming

Convergence in 2015 will be around ecosystems and experience roaming across many types of 
devices.

Source: Vision Mobile (2012)

Device Convergence Timeline

[Grafik: Detecon, Daniel Kellmereit, 2014]
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http://marianamazzucato.com/the-entrepreneurial-state/

Vor 10 Jahren: 
Vorstellung des iPhone 1

31ICT & Economic Context • Where does net value come from?

http://marianamazzucato.com/the-entrepreneurial-state/


ICT & Economic Context • The Entrepreneurial State 32

http://marianamazzucato.com/the-entrepreneurial-state/

The myth of a lumbering, 
bureaucratic state versus 
a dynamic, innovative 
private sector.

http://marianamazzucato.com/the-entrepreneurial-state/


ICT & Economic Context

Weitere Zutat: »Sociality« 

Wenn Geld die Währung des Geldmarkts ist,
was ist die Währung der »Social Markets«? 

"VERTRAUEN

33

[Matthias Trier: Sociality of Online 
Market Interaction: Challenges and 
Implications. EcoCom, 08/11/2013, 
Berlin, Germany]



Digitalisierung als Instrument 
für mehr Nachhaltigkeit?

" Warum das nicht so einfach ist

3



E-HealthNachhaltigkeit und Digitalisierung

Welche Nachhaltigkeitseffekte können mit der 
Informations- und Kommunikationstechnik 
erzeugt werden?

35



[Arnold Picot, Stefan Hopf: ICT 
as an Instrument for More 
Sustainability: Why It Is Not That 
Simple. In Herzog, M.A.: 
Economics of Communication. 
ICT Driven Fairness and 
Sustainability for Global and 
Local Marketplaces, GITO 2015]
GeSI (2012)

E-Health

1740 1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

30,000

20,000

10,000

0

Zunehmendes Wachstum 
in Industrienationen

Weltweite CO2 Emissionen 
(in Mio. Tonnen)

Post-WWII 
Wirtschaftswachstum

Beginn der industriellen 
Revolution

ICT as an Instrument for more Sustainability?Nachhaltigkeitseffekte der IKT

Seit Beginn der industriellen Revolution wuchs der weltweite CO2-Austoß 
auf 32.000 Mio. Tonnen im Jahr 2012
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[Gries, W.: Dienstleistungen für das 21. Jh 
– Chancen nutzen, Risiken bewältigen. In: 
Bullinger, H-J. (Hrsg.): Dienstleistungen 
der Zukunft – Mäkte, Unternehmen und 
Infrastrukturen im Wandel, S. 3-23, Gabler 
1995] 
Ergänzt durch akkumulierte Daten des 
statistischen Bundesamtes vom 
September 2000 und September 2015

E-Health
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ICT as an Instrument for more Sustainability? 37

Arbeitsmarkt (Langfristiger Strukturwandel nach Gries)

Nachhaltigkeitseffekte der IKT



[Michael Rost 2015 
Folien Ringvorlesung: 
Mit Wachstum in die 
Katastrophe, S. 98]

E-HealthICT as an Instrument for more Sustainability? 38
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[Arnold Picot, Stefan Hopf: ICT 
as an Instrument for More 
Sustainability: Why It Is Not That 
Simple. In Herzog, M.A.: 
Economics of Communication. 
ICT Driven Fairness and 
Sustainability for Global and 
Local Marketplaces, GITO 2015]; 
GeSI (2012)

E-Health

Der Anteil von Informations- und Kommunikationstechnologien 
am gesamten CO2-Ausstoß beträgt ca. 2%

CO2-
Ausstoß 
IKT: 2%

Restlicher CO2-
Ausstoß: 98%

Systemische 
Effekte

Systemische 

Indirekte Effekte

Direkte Effekte

ICT as an Instrument for more Sustainability? 39



Direkte Effekte

Systemische 
Effekte

Systemische 

Indirekte Effekte

[Arnold Picot, Stefan Hopf: ICT 
as an Instrument for More 
Sustainability: Why It Is Not That 
Simple. In Herzog, M.A.: 
Economics of Communication. 
ICT Driven Fairness and 
Sustainability for Global and 
Local Marketplaces, GITO 2015]; 
GeSI SMARTer2020: 
The Role of ICT in Driving a 
Sustainable Future, 2012, online

E-Health

Experten erwarten durch IKT insgesamt ein erhebliches CO2-
Einsparungspotential von ca. 16,5% (9,1 GtCO2) in anderen Sektoren

[Arnold Picot, Stefan Hopf: ICT 
as an Instrument for More 
Sustainability: Why It Is Not That 
Simple. In Herzog, M.A.: 
Economics of Communication. 
ICT Driven Fairness and 
Sustainability for Global and 
Local Marketplaces, GITO 2015]; 
GeSI SMARTer2020: 
The Role of ICT in Driving a 
Sustainable Future

Einsparungspotential von ca. 16,5% (9,1 GtCO2) in anderen Sektoren

ICT as an Instrument for more Sustainability? 40



Direkte Effekte

Systemische 
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E-Health

Der CO2-Austoß von IKT kann hauptsächlich durch Virtualisierung wie z. B. 
Cloud Computing, aber auch durch Effizienzzuwächse verringert werden

[Arnold Picot, Stefan Hopf: ICT 
as an Instrument for More 
Sustainability: Why It Is Not That 
Simple. In Herzog, M.A.: 
Economics of Communication. 
ICT Driven Fairness and 
Sustainability for Global and 
Local Marketplaces, GITO 2015]; 
GeSI SMARTer2020: 
The Role of ICT in Driving a 
Sustainable Future, 2012, online

ICT as an Instrument for more Sustainability? 41



ICT as an Instrument for more Sustainability? 42



Price 

Quantity 0 

Price 
falls  
by 

half 

Quantity less  
than doubles 

Inelastic  
demand  

Increased sustainability: 
Efficiency increases through 

ICT translate into a more 
sustainable use of resources 

(i.e., less demand for energy) 

Price 

Quantity 0 

Price 
falls  
by 

half 

Quantity more 
than doubles 

Elastic 
demand  

Jevons paradox: 
Efficiency increases through 

ICT translate into an  
increased use of resources  

(i.e., higher demand for energy) 

Direkte Effekte

Systemische 
Effekte

Indirekte Effekte

E-Health

Der Rebound Effekt

Systemische 
Effekte

Systemische Systemische 
Effekte

ICT as an Instrument for more Sustainability? 43

[Arnold Picot, Stefan Hopf:: ICT as an Instrument for More Sustainability: Why It Is Not That Simple. 
In Herzog, M.A.: Economics of Communication. . ICT Driven Fairness and Sustainability for Global and Local Marketplaces, GITO 2015]; 
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" Jevons‘ Paradox: Technologischer Fortschritt, der eine effizientere 
Ressourcenverwendung ermöglicht, kann letztlich zu einer erhöhten 
Nutzung (statt Reduktion) dieser Ressourcen führen (Rebound-Effekt)
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Michael A.Herzog (ed): 
Economics of Communication. 
ICT Driven Fairness and Sustainability for Global 
and Local Marketplaces, GITO 2015

Mehr davon:



Follow up SPiRIT group

http://spirit.hs-magdeburg.de
twitter: @spirit_group ; @maherzog
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Y! may fo"ow us!

http://www.studieren-im-gruenen.de


Vielen Dank für Ihr Interesse! 


