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Join the Industry-Driven Research Programme  
for a Smart Connected World 
Celtic-Plus Call for Project Proposals – Deadline: 23 April 2018

Do not miss the opportunity to participate in Celtic-Plus, the 
industry-driven European ICT and telecommunications research 
programme under the umbrella of EUREKA. Submission deadline 
for the next call for project proposals is 23 April 2018.

Celtic-Plus projects are collaborative private-public partnership R&D 
projects. All EUREKA member countries and associated countries can 
financially support them. More information on public funding and 
national contacts per country can be found on the Celtic-Plus Public 
Authorities Website. Please talk to your national contact early in the 
process.

Easy proposal process

Preparing and submitting a Celtic-Plus project proposal is easy. Just 
register on the Celtic-Plus online proposal tool, fill in the Web forms,  
and upload your proposal in pdf. Access to the proposal tool and to a 
proposal template is available via our Call Information page (https://
www.celticplus.eu/call-information).

Benefits of participating in Celtic-Plus
n 	You are free to define your project proposal according to your own 

research interests and priorities.
n 	Your proposals are not bound by any call texts, as long as it is within  

the ICT/telecommunications area.
n 	Celtic-Plus projects are close to the market and have a track record  

of exploiting their results soon after the end of the project.  
n 	High-quality proposals have an excellent chance of receiving funding,  

with an average success rate of 60 %.
n 	The results of the evaluation will already be known in June 2018.

If you have any questions or need help, do not hesitate to contact us;  
we are pleased to help you.

Contact: 

Celtic-Plus Office 
office@celticplus.eu

Peter Herrmann 
herrmann@celticplus.eu www.celticplus.eu

Effective Network Management  
in 5G
SELFNET Industry Workshop | Heidelberg, Germany | 24 May 2018

Why network operators cannot afford to miss this workshop
If you are involved in network management either on the operator side or 
the vendor side, this workshop is for you. There are three main reasons 
why you cannot afford to miss this workshop:
n 	You will get first-hand information on the innovative network 

management framework developed by 5G-PPP project SELFNET.
n 	You will have a chance to influence the offerings of 

SELFNET-based network management solutions.
n 	You will have a unique opportunity to discuss with the developers 

of the network management framework and your peers the 
challenges and solutions for effectively managing your 
network.

Who will attend – Meet your peers from the telecoms industry
Our industry workshop is an invitation-only event. We would like to 
ensure that we have mainly business-oriented representatives from the 
telecoms industry in the room. This includes:

EURESCOM m essage

n 	Senior managers from innovation and operations departments at 
network operators and service providers

n 	Senior managers from innovation and product development at 
telecoms vendors

n 	Representatives of the relevant bodies like the 5G Infrastructure 
Association and standards organisations like ETSI.

In order to make the interaction at the workshop effective, the audience size 
is limited to 60 participants.

How to get an invitation, if you have not been invited yet 
In order to register, you need an e-mail registration with the invitation link. 
Do you fit the profile of the telecoms industry audience we seek to gather? 
Haven’t you been invited yet?
Then please contact us at contact@selfnet-5g.eu and provide a brief 
explanation in your message why you would like to be invited as well as your 
affiliation and job title.

Further information is available on the SELFNET website at 
https://selfnet-5g.eu
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EDITORIAL

Dear readers,
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In the previous edition of Eurescom message, we 
featured ‘Network Management in 5G’ as our 
cover theme. And now we focus again on 5G: this 
time our cover theme is 5G Radio Access. The 
Eurescom message editorial team decided to se-
lect this topic, because there are significant ad-
vances happening in 5G Radio Access Network 
(RAN) technologies. In addition, we are close to 
the first larger-scale implementations of 5G 
which are announced for 2018, most prominent-
ly the 5G showcase at the upcoming Olympic 
Winter Games in Korea.

In this issue, we will present selected innova-
tions in the area of 5G Radio Access that have 
been developed in Europe. In the first article of 
the cover theme, Eurescom message editor Uwe 
Herzog, who is also involved in two 5G-PPP proj-
ects, presents an overview on the status and 
challenges of 5G Radio Access. The next article 
presents results from 5G-PPP project 5G-NORMA 

on multi-service RAN customization. Another 5G-
PPP project, SPEED-5G, and its approach to en-
hanced Dynamic Spectrum Access is featured in 
the following article.

Complementing these two project reports, we 
feature an exclusive interview with Terje Tjelta, 
former senior research scientist at Telenor, about 
the status and trends of 5G radio access from a 
European perspective. Concluding the cover 
theme, we present an article by Samsung on the 
results of 5G-PPP project mmMAGIC, which ex-
plored millimetre-wave based next generation 
mobile systems.

This edition of Eurescom message also in-
cludes a variety of further articles on different, 
ICT-related topics. See, for example, the new 
opinion article by Eurescom director David Ken-
nedy on market distortions in his column "The 
Kennedy Perspective". See also our events sec-
tion, which contains a report on the 4th Global 

5G Event in Seoul, Korea. Finally, in the latest "A 
bit beyond" article you can learn about how com-
puters recognise and respond to human emo-
tions.

My editorial colleagues and I hope you will find 
value in this edition of Eurescom message, and 
we would appreciate your comments on the cur-
rent issue as well as suggestions for future is-
sues.

Milon Gupta 
Editor-in-chief

Cover image: © fotolia.de, composing
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office where the application projects can request 
services and facilities, and a pro-forma agree-
ment of the contractual arrangement should be 
prepared.  This should also cover what happens 
when the infrastructure project ends and the ap-
plication project wants to continue. The logic of 
this approach is to prepare for a sustainable 
model where an “Infrastructure as a Service” 
(IaaS) business would have a possibility to grow 
from the research programme and allow the eco 
systems developed within the programme to mi-
grate to the real world. 

But as the rock band Queen once sung: “Is 
this the real life or is this just fantasy?”

THE  KENNEDY  PERSPECTIVE

David Kennedy
Eurescom
kennedy@eurescom.eu

The evils of distorted markets

All our well-known marketing theory books 
are based on the principle that you create a 
need and then sell a solution to that need. 
The consumers pay for whatever gratifica-
tion they get. This has worked from the sim-
ple cup of coffee to complex services for 
hundreds of years.

But times are changing. There are models 
emerging where the producer pays for the prod-
uct to be on the market and the consumer can 
consume it for free.  There is a recent trend in 
Horizon 2020 projects where the projects are en-
couraged to publish their papers under one or 
another open publishing model and this can cost 
a significant amount of money.  This means that 
the publishers have the production costs of a 
book paid for before a single copy is sold. You 
can download the “book” or you can buy it. But 
if you buy it I don’t think the authors benefit, un-
less they have a special contract with the publish-
ers. 

My concern with this is: who then pays the 
authors? This works as long as they are paid by 
research programmes where there is sufficient 
funding but it is only sustainable as long as there 
are research programmes. When the funding pro-
gramme ends, then there is no business model 
and the system collapses.

Another example of this is the Horizon 2020 
FIRE programme. FIRE (Future Internet Research 
and Experimentation) is an initiative launched 
and financed by the European Commission that 
has been growing since its inception in 2010 
with the ambition of being Europe’s Open Lab for 
Future Internet research, development and inno-
vation. It has been successful in offering cutting 
edge test facilities, but the business model has 
been that other projects are paid to use the facil-
ity. The end result of this has been to distort the 
real marketplace where nobody will pay to use 
test facilities in the open market, if they are paid 
to use them in the FIRE initiative. 

I fully accept that some projects need support 
to access test facilities. But then that should be 
in their budget, and they should “purchase” the 
facilities in a similar way to a real-world market-
place. The end effect of being paid to use facili-
ties is that projects have used it to boost their 
budget rather than based on their absolute need 
of the facilities. 

We are now facing the same scenario in the 
upcoming call for phase 3 of the 5G-PPP. We 
have a first call for infrastructure projects and a 
later call for application projects.  The logic is that 
the application projects should employ the infra-
structure provided by the first set of projects to 
demonstrate the advanced applications.  What is 
not specified in the call is how this should work.  

My opinion is that we should avoid repeating 
the distorting effect of the FIRE model and have 
a clear pseudo business relationship between the 
infrastructure projects and the application proj-
ects.  The infrastructure projects should have an 

Photo: © fotolia – Urheber: ArTo
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5G radio access innovation
An overview 

5G is the next generation mobile network. 
Thousands of researchers and engineers 
world-wide are currently busy with design-
ing its concepts, specifying details and 
standardising them. One area of the mobile 
system where significant advances are ex-
pected is the 5G Radio Access Network 
(RAN).   

The key innovations that 5G systems will bring 
about include, for example, very high data rates 
that are needed for enhanced mobile broadband 
services. Current discussions show that this fea-
ture seems to be of high interest in particular to 
operators in Asia, specifically in Korea and Ja-
pan, and they plan to exploit that during the 
Olympic Games in 2018 and 2020 in their coun-
tries.

Other innovations of 5G include very low la-
tency for devices and enabling connectivity for a 
massive amount of devices in a certain area with 
target figures of one million devices per km². 
These are often discussed as the key 5G innova-
tions. And indeed, they match well with the use 
cases agreed in 5G standardisation – enhanced 
mobile broadband, massive machine-type com-
munications, and ultra-reliable low latency ser-
vices. However, there are further characteristics 
that 5G systems will have to provide. Looking 
from the operators’ perspective, there are require-
ments like, for example, low power consumption, 
support of ultra-low cost networks, cost efficiency 
with variable cost models, and flexibility for fu-
ture evolutions, as I have seen in a presentation 
by Orange.

More than just higher bit rates

In the light of all these targets and ambitions, it 
becomes clear that 5G Radio will need to have 
more innovations than “just” enabling higher 
bitrates. Maybe it is the flexibility that will be the 
most important feature of 5G RAN. It will need to 
be able to integrate various radio technologies, 
from the novel radio technologies developed for 
5G over previous generation LTE-Advanced and 
WiFi advanced solutions. 5G radio will be provid-

ed with spectrum from as low as 700 MHz up to 
mm-wave band and will have to manage with the 
varying propagation conditions and available 
channel bandwidths available. Power consump-
tion is an important aspect if one considers that 
an IoT type sensor should manage to survive with 
limited energy over many years. There are voices 
in the 5G discussions which consider that there 
will be no need for a system beyond 5G, as 5G 
will be modular and flexible enough so that all 
future innovations can be done within 5G – which 
might be an interesting aspect for telecom opera-
tors as this could help to reduce future capital 
expenditure. 

The question is: what could a flexible architec-
ture for 5G RAN look like? 5G PPP Phase 1 proj-
ect 5G-NORMA has developed the concept of a 
flexible architecture which fosters the support of 
diverse services with different requirements with-
in a common network infrastructure (see article 
in this magazine).

5G trials

As the full 5G standard is planned to be released 
only at the end of 2019, the availability of 5G 
standard-compliant equipment and the large 
scale rollout is expected only from year 2020 on-
wards. However, a huge number of trials are 
planned to be performed before that and have 
actually already started. The European Commis-
sion has published a 5G Action Plan [2] to facili-
tate a coordinated approach for 5G deployments 
in order to keep Europe ahead in the 5G race. 
Every Member State should identify at least one 
major city to be "5G-enabled" by the end of 
2020. Quite a number of announcements for de-
ploying 5G in cities have already been made.

Plans for early 5G deployments in a few places 
in Italy and San Marino were already announced 
by Telecom Italia Mobile. More details have been 
released recently that show that these plans have 
well progressed. The deployments are planned 
for Torino, San Marino, Bari and Matera. Torino 
will be the first 5G city and the first live demos 
will already happen at the end of 2017 in Torino. 
The services tested will include e.g. public safety 
(use of wearable cams, sensors, drones), envi-
ronment monitoring, Virtual Reality city tours 
with guides and remote monitoring and assis-
tance to patients. San Marino will join in 
Q1/2018 and will then be the first European 
country having 5G! Bari will be one of the first 
4.0 ports in Italy, allowing better management of 
logistics and transport, and for Matera, the 2019 
European capital of culture, a 3D virtualisation 
and reconstruction of archaeological sites and 
museums trial will be deployed. 

Advancing Europe in the 5G race

As mentioned above, the EC has published a 5G 
Action Plan in order to coordinate 5G activities in 
Europe. Europe has been leading 2G, which was 
a huge success, but other regions have caught 
up since then, and Europe was even lagging be-
hind in LTE. The EC has therefore prepared the 
5G Action Plan, following a number of events, 
surveys and industry consultations involving 
Commissioner Günther Oettinger and high-level 
industry representatives. The Plan calls all mem-
ber states for a joint action to align roadmaps, 
make spectrum available, promote early deploy-
ment, and more.

A lesson learnt from LTE seems to be that 
early availability of spectrum directly correlates 

Uwe Herzog
Eurescom
herzog@eurescom.eu

Illustration of the 5G RAN [1]
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with fast market uptake. In 2015, the proportion 
of 4G/LTE subscriptions measured against the 
total population was 75% in the US, 82% in the 
Republic of Korea, 65% in Japan, and 28 % in 
the EU [3]. There is the view that this late uptake 
of LTE in Europe was due to a lack of coordinated 
approach, among others regarding the availabili-
ty of spectrum for operators. For example, while 
auctions of the 700 MHz band have been held in 
US already in 2008, in Europe auctions of suit-
able bands were held only between 2010 and 
2013. The EC’s Action Plan is therefore an impor-
tant activity to foster 5G and to try to regain Euro-
pean leadership. 

Still work ahead

Even though first trials of 5G technologies are 
already commencing there is still quite an effort 
required to further advance, test and standardise 
5G. To pick a few specific items from the author’s 
personal view, more research seems to be 
needed in the areas of mm-wave, efficient use  
of spectrum, and slicing, which is a concept for 
increasing the use of infrastructure resources 
based on virtualisation. While some good work 
on exploring use of mm-waves has been done 
already in this exciting new area, there are less 

specific activities in collaborative research in Eu-
rope taking place on this topic at the moment.

While network virtualisation and slicing are 
very hot topics, there seems to be not enough 
progress, and the debate has not yet led to a 
clear definition and what a suitable granularity of 
a slice could be. Finally, given the target of 
1000-fold increase of capacity, it will be difficult 
to achieve this with the available spectrum below 
6 GHz, unless an extreme use of the small-cell 
concept or other technologies is employed. What 
seems needed are innovative models for efficient 
use of available spectrum, whether licensed, 
lightly-licensed, or unlicensed. 5G PPP Phase 1 
project SPEED-5G has proposed an approach for 
increasing the available spectrum by a “demand-
driven” and “situation-aware” spectrum access, 
breaking the technology and regulatory silos that 
are traditionally in place. Some more details of 
this concept are presented in another article in 
this magazine.

References
[1] Source: 5G PPP White Paper:“5G innovations 
for new business opportunities“, https://5g-ppp.
eu/wp-content/uploads/2017/03/5GPPP-bro-
chure-final-web-MWC.pdf
[2] https://ec.europa.eu/digital-single-market/
en/news/communication-5g-europe-action-plan-
and-accompanying-staff-working-document
[3] Source: IDATE, figures for 2015

Trials in Italy / San Marino (Source: TIM)
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Mark Doll 
Nokia Bell Labs, Germany 
mark.doll@nokia-bell-labs.
com

Peter Rost 
Nokia Bell Labs, Germany 
peter.m.rost@nokia-bell-labs.
com

Diomidis S. Michalopoulos
Nokia Bell Labs, Germany 
diomidis.michalopoulos@
nokia-bell-labs.com 

5G-NORMA is a 5G PPP Phase 1 project, 
which has developed the concept of a flexi-
ble 5G architecture. This architecture fos-
ters the support of diverse services with dif-
ferent requirements within a common 
network infrastructure. 

The principal concept behind this approach is 
the transition from a network of physical, hard-
ware-based entities to a network of functions. 
This essentially means that the fundamental net-
work operations are decoupled from the hard-
ware elements: In conjunction with the network 
function virtualization concept, any network func-
tion is not bound to a given physical device as it 
traditionally was, but can rather be executed in 
any network element with processing availability.

The first step towards this envisioned flexible 
architecture is the decomposition of network 
functions. With reference to the RAN protocol 
stack, this implies that some network functional-
ities carried out in the RAN (radio access net-
work) are detached from the protocol layers, as 
they traditionally are, and can thus be executed 
in cloud entities such as the edge cloud. This 
provides an increased level of flexibility of deploy-
ment that adapts to diverse services, because 

instead of introducing diverse parametrizations 
of a common virtual network function (VNF), dif-
ferent VNFs can be allocated to different servic-
es.

RAN slicing

Network function decomposition is conceptually 
in line with the notion of RAN slicing, i.e., the 
virtual partitioning of the RAN into logical net-
works. In fact, RAN slicing represents an attrac-
tive architectural approach particularly for imple-
menting scenarios where services with diverse 
requirements co-exist in a limited geographical 
space, such as an industrial campus. 

Depending on the extent of the shared infra-
structure across different RAN slices, we distin-
guish three major slicing options, as depicted in 
figure 1. Specifically, the upper part of figure 1, 
included in the green frame, corresponds to the 
RAN part which is not shared between slices, 
whereas the lower part, included in the orange 
frame, illustrates the shared RAN part. Following 
the approach developed in the 5G-NORMA proj-
ect, the slice-specific RAN part is controlled by a 
dedicated Software Defined Mobile Network Con-
troller (SDM-C), whereas the shared part is con-
trolled by the SDMC coordinator (SDM-X), which 
spans multiple slices. In all three slicing options, 
the co-existence of two slices is considered, cor-
responding to Mobile Network Operator (MNO) 1 
and 2, respectively. Such MNOs carry out differ-
ent services, corresponding for example to Mo-
bile Broadband (MBB) and Internet-of-things 
(IoT), respectively. 

The RAN slicing option 1 corresponds to a 
slice-specific RAN. That is, the protocol layer 
functionalities are separate for the slices in-
volved, with the only exception of the lower part 
of the Physical layer (i.e., the physical transpon-
der) which is shared. The main advantage of this 
option is its flexibility, since each slice can be 
customized across the entire protocol stack. 
However, this increases the complexity of imple-
mentation. The typical example of this slicing op-
tion is the common deployment of legacy tech-
nologies (such as 4G) and future technologies 
(such as 5G). 

In RAN slicing option 2, the common RAN 
part, includes the entire PHY and MAC layers at 
the data plane as well as the RRC layer at the 
control plane. This allows for some level of flexi-
bility, as slice-specific QoS prioritization is uti-
lized, while reducing the overall complexity due to 
the multiplexing of the common part, providing a 
less complex alternative to option 1. Finally, RAN 
slicing option 3 corresponds to a slice-aware 
shared RAN, where the entire RAN deployment is 
shared by the involved MNOs.

RAN adaptation to slices

A major aspect of the flexible architecture devel-
oped in 5G-NORMA is the ability of network func-
tions to be dynamically configured both in terms 
of functional operation and physical location. In 
fact, 5G-NORMA reveals a new dimension in net-
work architecture where functions are extracted 
from a pool of resources and are used exactly 
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Multi-service RAN customization
The 5G-NORMA approach

Figure 1: The three RAN slicing options considered
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Enhanced Dynamic Spectrum Access
The Speed-5G approach to delivering data capacity

One of the major promises of 5G networks is 
to provide 1,000-fold capacity compared to 
current wireless and mobile broadband 
technologies. To be able to provide this huge 
capacity, we would need a significant in-
crease in the available spectrum, if we were 
using traditional approaches. In particular, 
when looking at the sub 6 GHz spectrum 
bands, it is rather impossible to identify and 
allocate so much additional spectrum. 
SPEED-5G, a 5G PPP Phase 1 project, has 
been working to provide a solution for this 
challenge. The main concept is described 
below. 

The options for increasing the available spectrum 
in these bands for mobile operators are rather 
limited. However, to meet the 1,000-fold increase 
target, a combination of additional spectrum, a 
more efficient air interface, as well as a more 
dynamic and flexible approach to share and ac-
cess spectrum and radio resources will contrib-
ute to meeting this target. The SPEED-5G project 
concentrates on such new approaches to share, 
aggregate and dynamically allocate and access 
radio and spectrum resources, across the bound-
aries of individual air interface technologies, 
spectrum licensing regimes and individual spec-
trum ownership. To achieve higher capacity, the 
SPEED-5G approach facilitates and encourages 
“demand driven” and “situation aware” resource 
access, thus breaking the traditional technology 
and regulatory silos that are traditionally in place. 

Breaking the technology silos

Looking at our radio environment, at least in ur-
ban and sub-urban areas there are constantly 
several different air interfaces active. However, 
considering the actual use, the duty cycles show 
typically heavy underuse of most of these sys-
tems. This goes back to the way radio systems 
and spectrum access are regulated but also to 
the technology differences between the various 
radio access systems used. The available air in-
terfaces range from different generations of cel-
lular technologies, to the whole range of general 
purpose wireless local area access, to special-

ised IoT air interfaces optimised for energy effi-
ciency and typically supporting rather small 
bandwidths, as indicated in figure 1. 

These technologies and the rules under which 
they operate were defined using a rather rigid ap-
proach in terms of regulation, but also in the 
ways the radio resources were divided and 
shared between the different technologies, differ-
ent operators and in the end different users.

Spectrum regulation started out following a 
command and control approach and has very 
much changed over the last decade to allow, with 
LSA (Licence Shared Access), LAA (Licence As-
sisted Access) and alike, a much more flexible 
and dynamic way to access spectrum. However 
the approach to run networks had not been 
changed to a similar extent, sharing and dynamic 
access are still the exception rather than the rule.

SPEED-5G started out asking the question of 
how new resource management techniques can 
operate across these existing application, tech-
nology and license regime silos.

A framework for enhanced Dynamic 
Spectrum Access

SPEED-5G focused on small cell deployments, 
their characteristics and the challenges this form 
of access network poses. The main issues are 
related to the very high numbers of (small) cells 
and how they can be managed using SON (Self-
Organising Networking) mechanisms as well as 
the issue of how efficient spectrum use can be 
achieved in such deployments. To be able to sat-

isfy the capacity requirements, we defined a 
framework that facilitates dynamic access of li-
censed, lightly licensed and licence exempt 
bands. At the same time, we investigated, as part 
of our algorithms, enhanced interference coordi-
nation that enables fair co-existence between the 
different users.

The overall design of our approach, the eDSA 
(enhanced Dynamic Spectrum Access) shown in 
Figure 2, is lean and scalable and provides a set 
of interfaces required to easily manage a high 
number of small cells, avoid signalling conges-
tion, and improve the system efficiency. The 
main aspects of the architecture are different 
levels of hierarchy that address and introduce dif-
ferent levels of agility and flexibility. The Radio 
Resource Management (RRM) having one cen-
tralised and several distributed components 
deals with the longer term, slower changing con-
ditions that need dynamic resource allocation. 
The MAC has been split into an upper MAC that 
also incorporates some of the more RRM related 
features such as measurements and sensing, 
and a lower MAC that is more access technology 
specific and implements the very short term ac-
cess aspects. 

The SPEED-5G eDSA can manage several 
RATs (radio access technologies) and offers an 
efficient means for offloading part of the traffic, 
considering various shared license regimes. The 
Radio Resource Management (RRM) part of eD-
SA has been defined comprising centralised and 
distributed functions as well as an adaptation 
layer that interfaces (southbound) with the upper 
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Figure 1: SPEED-5G concept for overcoming technology silos in 5G
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SPEED-5G’s framework for enhanced Dynamic Spectrum Access (eDSA)
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MAC layer, and (northbound) with OAM (Opera-
tions, administration and management), spec-
trum manager and KPI (Key Performance Indica-
tor) collector. The eDSA approach has been 
defined and simulated. Features such as load 
balancing, dynamic resource access, and aggre-
gation are being implemented in a series of proof 
of concept (POC) implementations. 

Capacity gains

The framework has been tested against a range 
of scenarios using various algorithms; we have 
seen improvements that eDSA brings in all sce-
narios investigated. This includes scenarios rang-

ing from efficient license-assisted access, load 
balancing across different systems and license 
regimes, context-aware resources, and co-prima-
ry sharing. In all these scenarios we have proven 
that the algorithms will significantly contribute to 
the increase in the overall capacity that can be 
provided.

Conclusion

Spectrum and radio resources will need to be 
dynamically managed to reach the goal of a 
1,000-fold capacity increase that 5G systems 
promise. The SPEED-5G eDSA approach contrib-
utes to achieving this goal by providing a frame-

work that includes an architecture but also a li-
brary of algorithms that facilitate efficiency gains 
through a more dynamic way of handling radio 
resources.

Further information eDSA and detailed 
performance results are available at  
http://www.speed-5g.eu

http://www.speed-5g.eu
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enhance the customer service of Air New Zea-
land. As part of her temporary duties, she an-
swers questions about New Zealand as a tourist 
destination and the airline’s services.

The digital humans created by Soul Machines 
are already coming close to bridging the uncanny 
valley through near-human-like verbal and facial 
responses. This is made possible through simpli-
fied models of the human brain. At the core of 
the start-up’s technology are virtual neurotrans-
mitters that can simulate human hormones like 
dopamine, serotonin and oxytocin.

On the road to Westworld?

Dr. Mark Sagar, CEO of Soul Machines, claims 
that within a decade humans will be interacting 
with life-like emotionally-responsive robots. In or-
der to turn this scenario into reality, robotics will 
have to catch up with Artificial Intelligence (AI) 
technology.

When this advance in robotics is achieved, 
scenarios like in the science-fiction thriller West-
world could become technologically realistic. The 
thriller shows a Western-themed amusement 

Sophie, the “digital human” created by Soul Machines for Air New Zealand (photo: Soul Machines –  
www.soulmachines.com)

park populated by androids that malfunction and 
begin killing the human visitors.

Although such nightmares could be techno-
logically possible one day, other scenarios of in-
teraction between humans and emotional com-
puters appear more likely. Think of digital tutors 
in learning scenarios or of companion devices 
like digital pets. In other scenarios, affective com-
puting may rather be invisible, like in social mon-
itoring. A car could, for example, monitor the 
emotions of a driver and alert other drivers 
around him, if he gets angry. Similarly, the mail 
client of the future could alert us, if we are about 
to sends an angry e-mail.

While this may sound useful, we should not 
forgot the unlimited possibilities it opens for the 
advertising of the future. If Google and Facebook 
know what we feel and make us interact with an 
emotionally manipulative avatar, I would consid-
er this a good reason to be afraid – and in the 
future they will know, if you are. 
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