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Editorial

Dear Readers,

Thanks to research, we gain new insights, ex-
pand our knowledge and exploit new techno-
logies and their applications. For a long time, it
was the military sector that was driving techno-
logical advances and ensured that these techno-
logies also made their way into the civil sector.
One of the most well-known examples of this
is the internet, which was originally developed
for military communications. This trend chan-
ged over the course of the 20th century. Today,
civilian developments are redefining what is
technologically state of the art. These techno-
logies are often only transferred to military use
in a second step. For example, applications from
the entertainment industry have influenced ad-
vances in the areas of virtual reality (VR) and
simulation systems in recent years. These are
now increasingly being used by armed forces for
training and operational purposes.

So what does research have to do with us?
Since armasuisse Science and Technology was
founded around 20 years ago, research has
been one of our three main pillars. Thereby,
we focus on application-oriented research.
Here, we pursue scientific objectives where-
by the research questions are often geared
towards practical problems and applications.
We identify technological trends and assess
the associated military developments, in par-
ticular opportunities and risks. We make use
of our findings on technologies, such as those
in the area of artificial intelligence, unmanned
systems or cyber, directly (in the form of in-
novations) or indirectly (in tests related to a

DR. THOMAS ROTHACHER
Head of armasuisse S+T,
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procurement) to the benefit of the Armed For-
ces. Research therefore allows us to prepare
and drive forward technological innovations
and thus make our contribute to the security
of Switzerland.

We set out the direction of our research in the
long-term research plan (LFP). The first of these
planning documents was created in 1969. To-
gether with the Armed Forces, we define the
strategic focuses of our research activities in the
LFP. Important tasks include anticipating future
technological developments and developing
technology demonstrators. Thanks to our re-
search activities, we can keep up with the rapid
changes in technology and remain on the cut-
ting edge. Research thus enables us to develop
and realise the competences required now and
in the future to assess and test safety-relevant
technologies and systems.

In this edition of Inside S+T, we now invite you
to delve a little deeper into the world of our re-
search. Find out how we contribute to the secu-
rity of Switzerland with our work. We wish you
an exciting read!






Research at
armasuisse S+T
from the beginning
to the present day

1969

The first long-term
research plan

Created at the time under the Defence Technology and Pro-
curement Agency (GRD): “Research is part of the DNA of the
GRD and its successor organisations” (Hansruedi Bircher, for-
mer and long-term Head of Research Management and Oper-
ations Research), and thus also to armasuisse S+T.
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The long-term research plan of 1969

1992

Defence Technology and
Procurement Agency GRD

Piranha 6x6 on the tank training area in Bure Research on vibration loads in cross-country drives
with the Piranha 6x6 on the tank training area in Bure.
An example from the summary of the 20-year research
anniversary of the GRD with the key issue of movement.



1992

Federal Office of
Defence Technology

Research on the use of TV drones for reconnaissance
purposes, with the option of real-time communications.
This example comes from a presentation held at the
Reconnaissance symposium.

Sketch for the use of TV drones for
reconnaissance purposes

Foundation of
armasuisse S+T

In order to strengthen the technological and scientific base of armasu-
isse, the specialist authorities of the various procurement departments
are amalgamated in the competence sector Science and Technology. This
T R e e also includes the planmng and 1’mplementat1’on A grenade is inserted into the launching tube of one of two tested mortars
responsibility of research. Research on weapons and ammunition is reduced  for the project 8.1 cm mortar 19

to the aspects of protection and security.

ISTAR Workshop - CH-DE-
Research cooperations

The research cooperation on ISTAR (Intelligence, Surveillance, Target Acqui-
sition & Reconnaissance) between Switzerland and Germany is launched
and is still in place today. Thanks to this international cooperation, many
important findings as well as a valuable technology transfer have already
Group photo from the ISTAR workshopin 2008 heen achieved. These include research into sensor technology and joint
testing in the area of camouflage. A concrete example of this successful
cooperation is the establishment of the ISTAR research workshop — a
panel of experts for target recognition and countermeasures — which was
launched in 2007 and is still being held today.



In order to strengthen the expertise of armasuisse S+T for the
Armed Forces Planning, as well as in the area of procurement
of armamencts, research is geared towards the military capa-
bilities that will be necessary in the future. For this purpose,
research programmes are launched with the goal of demon-
strating the consequences of technological developments in
the capabilities of armed forces.

Annual research briefings (FORA) are still used today
to provide information on the findings to interested mem-
bers of the public and coordinate planning with the Armed
Forces Staff.

2008

Introduction to the
research programmes

Research presentation during a visit ! O I 3

The “Deftech”

research programme

2010

armasuisse S+T
and NATO

The research programme “Technology Foresight”
is started and established under the term Deftech
(Defence future technologies). The Deftech research
programme inspires, informs and instructs the Armed
Forces and its various stakeholders on the opportuni-
ties and threats that the use of technology will entail.
With its products, activities and future-oriented
scenarios, the programme contributes to collabo-
For the first time ever, a NATO research group (SCl-212) was headed by a person rative and participative research. This enables the
from Switzerland, by the current Research Program Manager Reconnaissance defence capability of Switzerland to be increased.
and Surveillance, Dr Peter Wellig. Altogether the project ran for a total of four
years and dealt with the topic of camouflage, in particular with the assessment
of camouflage measures.
Since 2016, Dr Wellig has also been the Swiss delegate to the NATO research
panel for Sensors and Electronics Technology (SET). This panel identifies and
coordinates all research activities on sensor technologies. armasuisse S+T is
currently represented in two further panels. All of the armasuisse S+T activities
at the NATO research organisation are carried out as part of the Partnership
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A camouflaged and non-camouflaged vehicle in a test
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for Peace (PfP). Participation in international activities helps armasuisse S+T to \_,-',——‘
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expand its expert knowledge and network of specialists.

2011

Foundation of
Research Supervision

AMM—~g
Research Supervision with representatives of armasuisse S+T and the Armed " 4
Forces Staff is founded. This institution is responsible for the strategic ori-

entation of research. The goals are to align the research activities to the

36 0.1
future capability requirements of the Armed Forces and to demonstrate

the impact of technological developments on the future capabilities of the
Armed Forces.




2018

S * Foundation of the SDRC

The Swiss Drone and Robotics Centre (SDRC) at armasuisse S+T was
founded in 2018. Together with higher education institutions, start-ups

| andthe private sector, the SDRC examines current drone and robotics
Two drones connected by a cable technologies, their status and performance limits. Linked with this is
the implementation of innovative concepts with the troops, as part of
which robots are made directly available for tests in the operational
environment.

The SDRC also holds the “ARCHE” (Advanced Robotic Capabilities
for Hazardous Environments) annual event with representatives from
the Engineer/Rescue/NBC. This event focuses on the possibilities of
using drones and robots for disaster relief.

Dr Quentin Ladetto and Pierre Yves
wargaming at Deftech

Foundation of the Cyber-Defence

Campus to improve cyber defence
in Switzerland

Cyber threats have increased substantially in recent years. To this end, the
Cyber-Defence Campus (CYD Campus) was founded in 2019 in order to an- Group photo CYD Campus
ticipate cyber developments more quickly. It forms the link between DDPS,
industry and science in research, innovation and training for cyber defence.

2021
Establishment of the Outer
Space research programme

The research activities in the area of outer space are aimed at developing
and maintaining the necessary scientific and technological competences
for future procurements as well as military operations in outer space. This
involves the means-tested and capability-oriented further development of
space technologies.

.....
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Launch of a Falcon 9 type carrier rocket by the US company SpaceX



“First and foremost, the
security of Switzerland
benefits from the research
results of armasuisse S+T”

Who benefits from the research results of armasuisse S+T7 How has research developed in general?
And what does armasuisse S+T do in the research area? In the interview below, Dr Tom Rothacher,
Head of competence sector armasuisse S+T and Dr Urs Boniger, Head of specialist area Research
and Innovation, provide answers to these and other questions.

Interview with Dr Thomas Rothacher, Head of competence sector Science and Technology and Dr Urs Béniger, Head of specialist area
Research and Innovation, conducted by Lucas Ballerstedt and Sarah Trdsch, Staff, armasuisse Science and Technology



Dear Tom and Urs,

What is armasuisse S+T doing in the area of research?

Can you explain more about this?

Tom: First of all, it is important to know that armasuisse S+T
carries out applied research. We do this in the department,
it’s called Federal Government Research. Here, we examine
technological changes and developments.

Urs: What does this mean for example? How can we detect
a modern-day drone? What are the performance limits of
algorithms? And how does the further development of dro-
ne technology influence the detection of drones? These are
questions for which we develop competences and knowledge
in order to supply the corresponding answers.

How has research at armasuisse S+T developed,
particularly with regard to the increasingly rapid

changes in technology?

Tom: Research was not always a topic that was focused on by
armasuisse or its predecessor organisations. It was only with
the founding of armasuisse S+T that research was added to
our activities, thus moving closer to the present day and the
technologies in the systems that are used.

Dr Thomas Rothacher, Head of competence sector Science and Technology (left in the photo) and Dr Urs Boniger, Head of specialist area Research and Innovation (right in the photo)

Urs: Over the last few years, we have reinforced topics such
as artificial intelligence, unmanned systems and cyber. With
the newly created innovation spaces DDPS, we are trying to
transpose these competences and this knowledge into obtai-
nable solutions.

Tom, who profits from the research findings of armasuisse
S+T and what are the benefits for our partners?

Tom: I’'m convinced that the Switzerland’s security bene-
fits from these results. And of course our users, at the end
of the chain, should also benefit from them. This would be
the case if our findings were to be incorporated into ac-
tual systems, because we have the ability to assess them
and could also say whether these systems work or not. This
means that the Armed Forces benefit. On the other hand,
our partners who work together on these research projects
definitely also benefit. This would be industry if we were
closer to the systems, or academia if we were closer to basic
research. That’s where some of the research work is done.
one or two research papers.



Tom, how are the needs in the area of research met
within the DDPS? And how does this affect the research
activities of armasuisse S+T?

Tom: We have a Technology Council at the level of depart-
ment management. Here, we define rough objectives in our
environment. In addition, important stakeholders such as the
Chief of the Armed Forces or the Chief of Armament are indi-
vidually informed. We also work very closely with the Armed
Forces Planning, because they have a really high need for
our findings. The Head of Armed Forces Planning and | are
the research supervisors, who ultimately define where the
key priorities lie.

Urs, how does research at armasuisse S+T differ from that
at a higher education institution or, for example, the
State Secretariat for Education, Research and Innovation
(SERI)? With this in mind, what is the unique selling point
of research carried out by armasuisse S+T?

Urs: One unique selling point is definitely that we focus on
security technologies and their research in Switzerland. Anot-
her difference is that we do not carry out research independ-
ently, but often answer these research questions and develop
solutions for them with our network of partners from indus-
try and higher education institutions.

Urs, armasuisse S+T is represented in various national

and international committees. What impact does the
exchange of knowledge have on research activities?

Urs: These committees allow us to learn about the challen-
ges faced by other stakeholders at a national and interna-
tional level, to better understand their research activities
and thus also to reflect on our findings and our knowledge.
This also enables us to distribute our knowledge and our
assessment ability among several people and thus make
assessments competently.

Where is the research journey heading? Which topics

will become increasingly significant for armasuisse

S+T in future?

Tom: Of course, we aren’t certain about this ourselves yet.
For this reason, we also have a research programme that
deals with the future, and specifically with foresight. This
means that it looks more closely at the focal areas that will
exist in the future. If we take a quick look at the methods, |
think that we need to depart from the assessment capability
and to work more with use cases. This means that we should
actually already be able to say quite specifically what we want
to use these research results for and how they will ensure
added value for the troops.

Urs: We also follow the megatrends in the area of security
technologies. What we can already say today about all our
programmes and activities is that the available data and the
intelligent usage of this data has increased. This can be seen
with the autonomous systems, as well as in the area of image
recognition. This will definitely be a focal point that we will
be addressing in the next few years.
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Finally, please tell us what makes the research at
armasuisse S+T— and thus also your work-so exciting and
special for you.

Urs: For me, the special appeal of the work at S+T, and in re-
search too, is that you can work together with very different
stakeholders, i.e. the users and the military. As well as with
academia and industry. We can thus develop and work out
answers to complex scientific problems, for today and for
the future.

Tom: | find it extremely exciting that we can generate new
results every day in this rapid technological transition and
thus meet the requirements or a need to ensure the security
of Switzerland.

Many thanks to you both for taking the time

for this interview.

Urs: Many thanks to you and | hope that we were able to tell
you more about research at S+T.

Tom: Many thanks for your time.

Clh] 0]
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Dr Thomas Rothacher is the Head of the competence
sector Science and Technology and has been Deputy
Chief of Armament since 2020. After leaving school,
he completed an apprenticeship as a metallurgy lab-
oratory technician at the former Defence Technology
and Procurement Agency before returning to educa-
tion and studying physics at the University of Bern.
He also earned his doctorate degree (Dr. phil. nat.)
there in 2004. Later, he took part in various advanced
training courses, including an EMBA at the University
of St. Gallen (HSG). Having completed a number of
courses in Switzerland and abroad, Tom worked in
various roles at armasuisse for around 25 years. He is
convinced that rapid technological changes will make
further demands on us, but will also offer us with
numerous opportunities.

Dr Urs Boniger has been working at armasuisse
Science and Technology since 2014 and headed the
specialist area Innovation and Processes from 2020
until the end of 2023. Urs has been Head of the spe-
cialist area Research and Innovation since 2024 and
is the Deputy Head of the competence sector Science
and Technology. After completing his studies at ETH
Zurich and taking part in a research visit at the Uni-
versity of British Columbia, he received his doctorate
in applied geophysics from the University of Potsdam
in 2010. Since 2021, he has been responsible for the
development and implementation of the innovation
spaces DDPS. This involves instruments and proce-
dures that serve to find, develop, test and ultimately
make use of solutions to challenges that arise within
the DDPS.



For research to be

possible at all, it needs
people who care about it.

In our context, the exchange
with the responsible persons
from the Swiss Armed Forces
1S very important.

In the following short interviews, four different people provide
information about their work and their views on the topic of research.
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Dr Christof Schiipbach

Head of the Communications research programme,
armasuisse Science and Technology

What does research mean to you and what form does

this take in your area of expertise?

For me, research means the quest for knowledge and the
understanding of interesting and important phenomena.
A potential application is usually the trigger for research
questions, but it is not generally the focus in the same way
as when a product is developed. For me, research should
always be open to solutions, as it’s the only way to leave suf-
ficient room for creativity. The journey and what you learn
on it is more important than the goal or a concrete product.
However, the research activities in my area of communica-
tion technologies are very application-oriented and actually
include all technologies that promise potential for future
military applications.

How does the rapid technological development of com-
munications technologies affect your research activities?
Everything is becoming increasingly networked and as a re-
sult of digitalisation, there are almost no more technologies
or systems today that are not in some way dependent on
communication technologies. In the meantime, more and
more business models are dependent on large companies.
All of this is driving forward developments in the area of
telecommunications very rapidly. In contrast to other mili-
tary-relevant technological fields, the civil world in particular
is pressing extremely hard here. | would say that the devel-
opment is therefore happening at a faster pace here thanin
other areas. For our research, the result is that, in addition
to the very limited resources, we need to just focus on a few
aspects. Wherever possible, we start where the gap between
civil and military issues is greatest.

How does your research contribute to the security

of Switzerland?

Communication technologies are penetrating and defining
our everyday life to a great extent. What’s more, we take
them so much for granted that we are no longer aware of how
heavily dependent we are on them. By carrying out research,
we learn where we need to look and what is critical for cur-
rent and future technologies, so that the Armed Forces can
carry out their tasks and Switzerland becomes more secure.

—14-

Thomas Kiener

Head of Information Technology iTec,
Armed Forces Staff

Where do you see the benefits in the research

findings of armasuisse?

Research findings enable positive changes on the personal
learning curve and organisational learning. They stimulate
new thought processes and potential solutions.

How do you perceive the rapid technological change and
what impact does this have on the Armed Forces?

It is constantly offering new solutions to enable us to carry
out our tasks. However, technology is merely a means to an
end. Its task is to serve the best interests of decision mak-
ers and their organisations. The technological opportunities
must always be used on an opportunistic and intelligent ba-
sis, and without any time being lost. Otherwise we run the
risk of “becoming obsolete”.

To what extent do the research findings of armasuisse
contribute to the security of Switzerland?

They provide added value when the Armed Forces succeed
in integrating them specifically in future-oriented systems.
Only then do they fulfil their purpose. This is because it’s not
primarily the research findings that are the focus, but their
value for defence capabilities.



Dr. Tonya Miiller

Scientific project manager in the Swiss Drone and Robotics Centre
(SDRC), armasuisse Science and Technology

What does research mean to you and what form does

this take in your area of expertise?

For me, research means the application of scientific method-
ology and the further development of expertise to make new
findings. In the Swiss Drone and Robotics Centre, we focus on
translating new findings into technical solutions for the Swiss
Armed Forces and civil protection.

What would you describe as a groundbreaking trend in
the field of drones and robotics over the last few years
and why?

The advent of artificial intelligence in robotics is ground-
breaking. What took months during my student days (with-
out Al) can now be calculated in less than an hour thanks to
today’s processors, models and algorithms. This acceleration
in the development of the capabilities of robots is extremely
impressive. The result is the progressive autonomy of drones
and robots that can perform increasingly difficult tasks in
complex terrain.

How does your research contribute to the security

of Switzerland?

The procurement of information and other activities in dis-
aster areas can be performed on a remote-controlled basis
as well as increasingly autonomously. This means that task
forces can remain outside the danger zone and are available
for other tasks. We are also developing expertise in the area
of disruptive technologies and have an in-depth information
base for future procurement projects.
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Andrea Marrazzo

Head of competence centre Drones and Robotics,
Swiss Armed Forces

Where do you see the benefits in the research

findings of armasuisse?

Through the contact with research institutes and industry,
the research findings provide insights into what is happening
in technology, enabling the early recognition of trends and
identification of concrete future-oriented technologies.

What would you describe as a groundbreaking

trend in the field of drones and robotics over the

last few years and why?

From an operational point of view, the most significant trend
is that the access barrier to technology is becoming lower and
lower. This can be attributed to the fact that technology in
the area of drones and robots has become considerably more
robust as well as simpler in recent years. However, we need
to ensure that our procedures can keep up with the pace of
technological developments.

How do you see drones and robotics being used in the
Swiss Armed Forces in the future?

The possible applications of drones and robots are almost
unlimited, but require the rapid evaluation of the appropriate
means for specific tasks. That’s the job of the CC DRV. With
its expertise, armasuisse offers optimal support in identify-
ing and implementing the most effective applications for the
security of Switzerland.




Research
programmes —
user-oriented,
technology-based
and deployable
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The first research programme was launched in 2008. Since then, others have

been added. Today, armasuisse S+T has eight different research programmes.

The research activities are geared towards the needs of the DDPS, in particular the
Swiss Armed Forces. From reconnaissance to cyberspace, robotics and outer space,
almost all military spheres are covered. This enables us to improve the security of
Switzerland now and in the future.

Research programmes encompass several fields of competence to be dealt with in the medium- to
long-term, in which various projects are worked on. Numerous research projects have thus already been
successfully implemented in practice. Find out which research projects have and have had a direct influence

on the Swiss Armed Forces here.

Dr Peter Wellig, Head of the Reconnaissance and Surveillance research programme

This research programme deals with information gathering
using modern sensors and countermeasures: How can in-
formation be gathered continuously and at any time? What
options exist for searching an area for a target? How can
low-flying drones be detected? Can microphones identify the
weapon type based on the noise when a shot is fired and lo-
calise the adversary and thus the danger? How does 3D-print-
ed camouflage material react to radar reconnaissance?
The programme focuses on these and many other questions.

Dr Christof Schiipbach, Head of the Communication research programme

What would the Armed Forces be without functioning com-
munication networks? Information and communication
technologies play a key role in both the military and civil
environment. Here, we clarify how the Armed Forces will
be networked in the future and how information will be ex-
changed in the future.
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SAR stands for Synthetic Aperture Radar. SAR devices generate
a two-dimensional radar image of the earth’s surface, even
through clouds and at night. We have been exploring new
fields of application successfully for many years. For example,
with commercial drones or in combination with current pro-
curement projects such as the ADS-15 reconnaissance drone.
We are also in constant contact with the Armed Forces regard-
ing new options for evaluating radar satellite images. In ad-
dition to a large national network with partners from higher
education institutions, industry and the Armed Forces, we are
a member of NATO research groups and regularly take partin
international flight measurement campaigns to observe and
assess advances in technology.

In a wide range of research projects, we are developing the
basic principles for the most promising technologies for mil-
itary applications together with academic partners. These
include, for example, intelligent routing, signal classification
and beamforming. We then examine the resulting findings in
close cooperation with industry partners with the new radio
systems to be procured. This ensures that we are better able
to evaluate the potential for new developments and play a
key role in helping to actively shape the future of radio sys-
tems for the Swiss Armed Forces.
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Dr Bernhard Tellenbach, Head of the Cyberspace research programme

Both civilian and military systems are becoming increasingly
networked. The drivers for this are, for example, the use of lo-
cally collected information or more efficient system manage-
ment. Networking and rapid technological developments are
making cyberspace interesting for information gathering and
for making an impact. Unlike in conventional spaces where
the focus is on conflict preparation, the daily goal in cyber
space is to maintain system availability, integrity and con-
fidentiality. The research programme strengthens the com-
petences in technologies, which increase the level of cyber
security, and helps to understand and assess the potential
risks through current and upcoming technologies.

Dr Gérome Bovet, Head of the Data Science research programme

All information and communication technologies are based
on data. These systems produce and exchange a large
amount of data, which is of great value, and a great deal of
information can be obtained from it. This collection and eval-
uation of data—the administration of data science—provides
tactical advantages. The research programme strengthens
competences in data procurement, management and pro-
cessing, as well as in the analysis of data and in the robust-
ness of Al models.

Dr Ronny Lorenzo, Head of the Impact, Protection and Security research programme

In every military conflict, the participants are sooner or later
forced to make a decision on whether to use “robust” sys-
tems on the battlefield. This research programme deals with
four key aspects of this scenario: How can | make an impact?
How do | ensure that these weapons hit the target accurately?
How can | prevent enemy weapons from reaching me? How
can | protect myself from weapons that have nevertheless
penetrated? Our experts look deeper into the issues involved
using calculation models and simulations, by constructing
demonstrator models as well as with tangible shooting and
explosive trials.

/
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Exeon Analytics plays a significant role in the field of cyber
security. The ETH spin-off aims to considerably reduce the
amount of time in which cyber attackers can operate unde-
tected in the networks. The idea behind this was developed
in David Gugelmann’s doctoral thesis at ETH Zurich, which
was supervised and guided by Dr Vincent Lenders from ar-
masuisse S+T. Thanks to progressive machine learning algo-
rithms, the system guarantees network transparency and
automatically detects suspicious network activities. Security
teams can thus react quickly and effectively to potential cy-
ber threats. The technological progress of this solution won
through in a procurement procedure and thus contributes to
increasing the cyber defence capabilities in the networks of
the Swiss Confederation.

/

A current example is the “Fit on Duty” research project, which
involves a cross-administration working partnership within
the DDPS. The goal is to examine the physical condition of
members of the Armed Forces in real-time, similar to the op-
erating principle of a smart watch. To this end, the members
of the Armed Forces wear various sensors on their bodies.
The data collected helps to improve physical fitness, the early
detection of critical states of health, as well as the prevention
of accidents and injuries. We are attempting to optimise the
software and hardware such that sufficient computing power
can be achieved with as little energy consumption as possible
and that the sensors are as small as possible. In addition, we
are making sure that the system remains robust in the face
of hacker attacks.

Deployment concepts for individual weapons systems all the
way up to entire formations are the results of complex op-
timisation problems that have the objective of maximising
the impact of own resources while at the same time keeping
their vulnerability as low as possible. The vulnerability mod-
els that were largely developed in-house at armasuisse S+T
make a major contribution to solving these issues. The basic
data on ballistics and weapon effect used here originates
almost entirely from the series of tests carried out in house.
Results from the models also provide basic data which can
be used in the procurement of new systems for the choice of
system or type.

—-18—



Dr Markus Hopflinger, Head of the Unmanned Mobile Systems research programme \

Unmanned systems significantly reduce the risk potential for
humans and are thus needed for deployment in hostile envi-
ronments. There is a wide range of potential tasks, including
information gathering, monitoring, security, interference,
subterfuge and explosive ordnance disposal as well as logis-
tical tasks. This programme investigates how such systems
can be used for Switzerland.

Dr Quentin Ladetto, Head of the Technology Foresight research programme

Civil and military technologies are not only developing at a
rapid pace, they are also converging to enable combinations
that were unimaginable in the past. The Deftech foresight
programme inspires, informs and instructs the Armed Forces
and its various stakeholders on the opportunities and threats
that the use of technology will entail. With its products and
activities, the facility contributes to a collaborative and par-
ticipative venture which strengthens the defensive capabili-
ties of Switzerland.

Dr Peter Erni, Head of the Outer Space research programme

Far above our heads lies an important operational area for
the military: outer space. Nearly 10,000 active satellites are
currently orbiting the earth and ensure accurate navigation,
the collection of intelligence and communication. Special
attention is also paid to the overall view, the operational pic-
ture of outer space.

A current example is the “Ascento” robot, which is used to
monitor perimeters autonomously. It detects suspicious situa-
tions and anomalies thanks to integrated artificial intelligence
and reports these in real time to the operations centre. This
enables area surveillance to become more efficient and safer
for people. The robot was created as part of a research project
in collaboration with ETH Zurich. Currently, large quantities
are being tested at the Armed Forces Logistics Organisation
to enable a holistic view.

Deftech Days: These Days are held three times a year and
bring together participants from the military, industry and
academia to discuss a security-related topic. Through the
combination of presentations, workshops and exhibitions,
the interactions aim to demonstrate the state of the art and
the challenges that arise in conjunction with the topics be-
ing addressed. These meetings, in which both national and
international speakers take part, make it easier to set up a
network of experts who contribute both to technological as
well as operational anticipation.

Initial operational capabilities in the field of outer space
surveillance have already been developed within the Outer
Space research programme. Switzerland is now able to iden-
tify practically all of the satellites in orbit and, if necessary,
can characterise their behaviour and capabilities. For the
purpose of technological demonstrations, armasuisse S+T
has already developed an initial concrete application which
enables the Armed Forces to find out about the imminent
overflights of satellites directly in the field. This enables
troops to evade enemy surveillance from space, for example,
when moving position.
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Gian von Salis

Age:

53

Place of residence:

Sempach

Hobbies:

Photography, competitive shooting
Family:

Married, 2 adult children in education
Pets:

None

Educational qualifications:
Degree in Geophysics from ETH Zurich
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me fascinates me”

Gian von Salis acts like calmness personified, even though he has quite an out-of-the-ordinary,
adrenaline-fuelled job — he is a test pilot. The Grisons native has been in this job since 2001,
when he joined the Federal Office for Defence Procurement armasuisse. In the interview below,
Gian explains to us what it means to be a test pilot, which characteristics are required and how
dangerous this job really is.

Interview with Gian von Salis, conducted by Anela Ziko
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Gian, you've been with armasuisse since 2001 and fly
helicopters and fixed-wing aircraft as a test pilot. How

did you come to choose a career as a test pilot?

Actually, | just slipped into it. As a part-time military pilot, |
always kept an alternative career open — flying. Once | had
finished my degree in geophysics at ETH Zurich, the major
geology projects in Switzerland had already been completed.
These were the construction of the New Rail Link through
the Alps, better known as NRLA, and the search for nuclear
waste disposal sites at NAGRA. And | didn’t want to get a job
in the field of crude oil prospecting. As a result, | decided on
entering a trainee programme at Pilatus. After two years,
the job of test pilot was advertised at armasuisse. | chose my
alternative straight away and applied.

What training does one need to complete to
become a test pilot?

A test pilot must also be an active military pilot. That’s
why we also do around six weeks of active military service
each year. This enables us to always assess the connection
with military operations. In addition, a degree in enginee-
ring or a similar discipline is required. When | started at
armasuisse, | first obtained the airline transport pilot licen-
ce (ATPL) in order to acquire solid expertise in civil aviation.
Then it came to the crunch: the test pilot school.

However, once you have completed this, there are no fur-
ther training courses for test pilots. Further training for test
pilots takes place in the form of symposiums, which are orga-
nised on a yearly basis. At these symposiums, the exchange
of experiences and the building of knowledge of new test
procedures and “lessons learned” are conveyed in the form of
presentations as well as “Questions and Answers” sessions.
We armasuisse test pilots take it in turn to take part in these
Ssymposiums.

Flight test team after a test flight with the Pilatus PC-12.
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Please tell us a little about the test pilot school.

This is a one-year, intensive training program, where you le-
arn the trade of test flying. This includes the planning and
performance of test flights in the areas stability and control—
in other words, how does an aircraft react to controlinputs—
and performance, i.e. how does an aircraft perform under
certain conditions, as well as reporting on these. For their
thesis at the test pilot school, the test pilot candidate usually
has to make an overall assessment of an aircraft unknown
to them for a specific operation. In my case, | had to assess
the Bell AH-1W attack helicopter for the operation known as
“Close Air Support”. The aim was to assess the capabilities of
a helicopter that | had never flown before for an operation
unknown to me. All the modules previously studied are once
again applied in this thesis and you focus on the new military
operational area.

Your job is not really a very common one. Can you

explain exactly what a test pilot does? What does it
actually entail?

A test pilot is included in a project at an early stage and ba-
sically spends more time on the ground than in the air. They
work closely together with the project team and support
them in creating requirements for the system to be tested.
With these requirements, it should be possible to demon-
strate the capabilities required by the customer, which is
usually the Air Force in our case. This involves, for example,
detection distances of other aircraft or of aeronautical obst-
acles, ranges of radio equipment and complex parameters,
such as resistance to jammers as well as encryption techno-
logy requirements. In addition to technical negotiations with
manufacturers, the test pilot is also involved in the design
development. This doesn’t have anything to do with flying,
but is also part of a test pilot’s portfolio.




*Weight and Balance
“Weight and Balance” refers to the aircraft
weight and the position of the centre of
gravity. Using these calculations, it must
be ensured that the aircraft is within the
specified weight and centre of gravity limits
throughout the entire flight with its current
load and fuel.

Super Puma during a test flight for the integrated self-protection system (ISSYS).

In major projects, such as the value preservation of an air-
craft fleet, there is always a prototype, in other words, a pre-
version of the final flight product. Once the prototype is in
production, then it comes down to the business of flying.
Flight programmes are now created in which, for example,
risks are assessed, and the flight test team seeks ways to mit-
igate them. The actual test flights only take place once this
has been done. Here, the pilot is responsible for the safety
and performance of the flight, including the flight prepara-
tion as well as the briefing and debriefing sessions — and of
course for the precise flying of the test points. Unfortunate-
ly, these flights are usually much too short (laughs). But this
is also a sign that the preceding planning has been carried
out properly.

Finally, all of the data collected is recorded by the test
pilot and the flight test engineer in a flight test report for
the client.

From your perspective, which special characteristics

must a person have to be able to work as a test pilot?

And which characteristics do you have?

A test pilot must be able to work very well in a team. The im-
mediate working team includes flight test engineers and pilot
colleagues. They should also radiate calmness when things
become hectic. And unfortunately this happens often, becau-
se our end product, the flight test report, is always due at the
end of the project — right when time is actually by definition

already somewhat tight. Other important characteristics are
accuracy in the planning, implementation and evaluation of
the flights, reliability and the ability to assert one’s self in dea-
ling with industry partners, as well as the ability to present
complex issues in a simple manner.

Unfortunately, | lack all of these characteristics ... (laughs)

What fascinates you personally about aviation and in
particular the work as a test pilot?

Flying is linked with emotions. You can sense this enthusi-
asm in many people who work in aviation. It is the enthusi-
asm of the people with whom | work closely that fascinates
me. In addition, | have been able to make many internatio-
nal contacts during my time at armasuisse and these have
also turned into friendships. The test pilot school was very
formative, as was the military pilot school.

Something else that always fascinates me are the won-
derful experiences you get to have as a pilot when you fly
your aircraft in a special area or during special meteoro-
logical conditions. Or the satisfaction you feel when you
can carry out a challenging task gratifyingly, together with
a flight test engineer and a great aircraft combined with
good infrastructure.




How do you prepare for a test flight?

Is there a standard process here?

Certainly. When there is a forthcoming flight, flight prepara-
tion takes the highest priority. Everything else is secondary.
Sometimes part of the flight preparation takes place in the
evening or at home during the weekend. Flight preparation
includes (in chronological order): Discussions with the crew,
review of the flight programme, large area weather fore-
cast and schedule, calculation of weight and balance*, fuel
planning, ordering the aircraft with the appropriate fuel and
equipment, refreshing the aircraft checklist, the emergen-
cy measures and the aircraft limitations, obtaining weather
forecasts and airfield information, submitting the flight plan,
performing flight briefing — and then we take off.

Is there a typical working day for you?

And if so, what is it like?

There’s not really a typical working day. The only fixed event
of the day is the morning briefing at 8 a.m. Everybody invol-
ved in the flights come together at the briefing. Based on
the weather forecasts and airfield information, the planned
flights are then confirmed and last minute changes discus-
sed. From this point onwards, every day is actually different.
There are days that are completely filled with air service
after the debriefing from 7 a.m. in the morning until the
evening, and others on which meetings and consultations
are planned. Flights are often announced at short notice
due to weather or technical issues. But there are some flight
days where no flights take place, for example, due to fog.
However, this freed-up time is then quickly filled up with
other tasks.
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How risky is your job? How do you deal with the

potential risks?

We learned at test pilot school how to recognise and mitigate
known risks and have refined this in our daily work. Known
risks include, for example, a potential collision with other
aircraft in the air or with the ground, a loss of control and the
malfunctioning of new systems. Unknown risks are dange-
rous. These can occur more frequently in our job, because we
often use new devices on the test aircraft. How do | deal with
that? There are noinstances that are 100% safe. If | encounter
a critical situation, | trust my training and myself.

And finally, when you’re not working as a test pilot, what
do you do in your free time? Do you fly then as well?

No, I'm not flying privately at the moment. | used to be a
passionate motorcyclist — until | was involved in a accident.
Luckily, nothing tragic happened. But it did open my eyes to
how quickly you can lose a medical licence —and | need that
now for my job. So now I'm focused on less risky activities,
such as photographing birds in the air and practical shooting
—and no, there’s no connection between the two (laughs).

Thank you Gian for your time —and we hope you continue
to enjoy flying!



Innovating
together to
ensure security:
HEDI and DIANA

Innovations have been a part of defence for a long time now and accordingly are being increas-
ingly promoted. Two international initiatives in the area of defence innovation are particularly
worthy of mention: one is HEDI from the European Defence Agency (EDA), the other is DIANA
from NATO. Switzerland has already expressed its interest in participating in HEDI and would
also be interested in DIANA if it were to be opened to third countries.

Low stock levels and production capacities currently under-
score the need to promote the defence sector of the Euro-
pean Union (EU) through intensified collaboration with like-
minded partners. To drive forward international innovation in
the defence sector, the European Defence Agency (EDA) laun-
ched the Hub for European Defence Innovation (HEDI), while
the North Atlantic Treaty Organization (NATO) rolled out the
North Atlantic Defence Innovation Accelerator (DIANA).

EDA: Strengthening the cooperative partnership through
innovation projects

HEDI is an innovation hub for identifying, implementing and
raising awareness of innovative ideas and innovators as well
as for giving greater attention to the developed solutions and
their application in the defence sector.

E U R O P E A N Switzerland participates regularly in various EDA working
D E F E N C E groups (such as on the topic of outer space) and is involved

in databases and projects such as the Cap-Techs (Capability-
AG E NC Y Technology Groups). These are responsible for conducting
-y research and technology activities as well as for identifying
technological gaps and common fields of interest for the
cooperation.
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At the end of 2023, armasuisse S+T officially applied for Switzerland’s
participation in HEDI. This would open up new possibilities for the Swiss
innovation ecosystem as well as its security. Switzerland would be able
to take part in innovation competitions, gain access to an important net-
work, exchange ideas and experiences with other European nations, and
participate in innovation projects. Participating in HEDI would thus also
provide Switzerland with an opportunity to further emphasise and promo-
te the strengths of the Swiss economy.

NATO: Promoting innovation through challenges

DIANA was started by NATO in June 2023. The goals are aimed at launching
innovation needs from the working groups of NATO in what are known
as challenges—which are provided in the context of a competitive call for
submitting proposals—selecting appropriate ideas and developing these
on national test infrastructures within one year with professional guidance
from mentors. The promoted ideas should always have what is known as a
dual use character (civil and military usage). In contrast to HEDI, the com-
mercial potential in the awarding and development of innovation projects
also plays a role in DIANA.

Switzerland has been a partner state of NATO as part of the Partnership
for Peace (PfP) since 1996. Since then, the cooperation with NATO and its
agencies has intensified. As stipulated in the Individually Tailored Partner-
ship Programme (ITPP) of summer 2023, the aimis to focus on reinforcing
Swiss defensive capabilities in the future and strengthening the cooperati-
ve partnership with NATO. The innovation area of NATO is not yet open for
Switzerland. Nevertheless, Swiss participation in the future will be closely
scrutinised if the instrument is opened for partner states.

Automatic readout procedure of weapon serial numbers

Within the innovation space sandbox for the Armed Forces
Logistics Centre Thun (ALCT) of the Armed Forces Logistics
Organisation (AFLO), solutions were sought for automating
the monotonous manual scanning of weapon serial numbers
in cooperation with armasuisse Science and Technology (S+T).

In order to evaluate the state of the art, a market survey for
possible solutions was carried out like a survey via SIMAP.
Companies with proposals for potentially viable solutions
were then invited to Berne for a joint interview with the con-
sumer, the AFLO. The desired solution should both replace
the manual work and also be integrated directly in the AFLO
booking system. Various tested technologies have already
clearly shown that efficiency can be increased considerably
through automation and digitalisation. The results of this
sandbox are now serving as a basis for further steps, such as
possible procurement projects. The basis on which to make
decisions with respect to the further automation of serial
number entry is thus available to the AFLO.

Asystem for the automatic scanning of weapons serial numbers being put to the testc

AFLO sandbox

- 25—



Did you

know that...

...a comprehensive test flight with
aircraft, drones or helicopters
requires up to 40 hours of prepara-

tion and follow-up work?

Our test pilots complete eight flights per week
on average. To ensure the safety of all those in-
volved, precise preparation and follow-up work
needs to be carried out. The data collected by
the test crew during the flight is evaluated and
incorporated into the reports.

...the number on the runway of an
airfield always corresponds to the

compass direction?

A large number can be seen on each runway.
This always corresponds to the compass direc-
tion. For example, on the military airfield at our
centre for aircraft systems in Emmen. The 22
which can be seen in the photo stands for 220°
south-west. On the other side of the runway, we
can see the corresponding number 04, which
stands for 40° north-east.
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...our entire flight crew have to
complete several regular survival

training courses?

The survival courses are only valid for a certain
period of time. For example, helicopters crews
have to complete a water survival training
course every two years. Here, an emergency
landing in water is simulated in a training facili-
ty and the crew have to free themselves from the
helicopter cabin —all under water, upside down
and in the dark.

...armasuisse flight crews wear

orange flight suits?

Traditionally, the colour orange is used interna-
tionally in flight testing. This applies, on the one
hand, for the flight crew, but also for everything
that is installed in aircraft related to flight test-
ing. This includes cables, devices, instrument
systems and much more.




armasuisse S+T
networks

Some highlights from the armasuisse S+T

LinkedIn post

LinkedIn post

LinkedIn post

LinkedIn post

work environment

September 2023: NATO research campaign

on drone defence

Last September, researchers from armasuisse S+T
were able to test new radar techniques for drone
detection as part of a NATO exercise. Here, they
obtained valuable test data with their “miniCODIR”
sensor network. The focus of the measurements
was on the detection and classification of drones
and swarms of drones in challenging scenarios.

26 October 2023: Cyber-Defence

Campus Conference

The Cyber-Defence (CYD) Campus of armasuisse
S+T organised and successfully held a conference
in the Kursaal Bern on 26 October 2023. The main
topic of the conference was “Security in the age
of Al: opportunities and risks”.

23 November 2023: Deftech Day

At the end of November, the armasuisse S+T
Deftech event on the topic “The futures of future
warfare” took place in Geneva. The topics discus-
sed included the collaboration between man

and machine, neural augmentation and artificial
intelligence. The goal was to inform the Armed
Forces and their various stakeholders about the
opportunities and risks that can arise through the
use of future technologies.

13 and 14 December 2023:

Visit to HEDI in Brussels

The Head of armasuisse S+T, Dr Thomas Rotha-
cher, took part in meetings with NATO and the
European Defence Agency (EDA) in Brussels in
mid-December 2023. At this event, Dr Rothacher
announced that Switzerland intends to join the
Hub for European Defence Innovation (HEDI) and
thus to further develop cooperation in the area of
defence innovation.

26 January 2024: Laboratory Managers meeting
of the Swiss Confederation in Thun

At the end of January 2024, the annual meeting of
the Laboratory Managers of the Swiss Confede-
ration took place at armasuisse S+T in Thun. The
goal of this reqular meeting is to strengthen the
cross-departmental cooperation in terms of the
laboratory strategy of the Swiss Confederation.
These interdepartmental meetings always take
place in a different laboratory.

5 and 6 February 2024: Participation in the
conference on swarm technologies

At the beginning of February 2024, the European
Defence Agency (EDA) organised the first confe-
rence on swarm technologies together with the
French-German Research Institute of Saint-Louis
(ISL) in Saint-Louis. The current technological
developments and challenges in this area were
presented. armasuisse S+T was able to participa-
te in this conference as the representative from
Switzerland.

14 and 15 February 2024: The 46th “CapTech”
meeting at armasuisse S+T

In mid-February 2024, armasuisse S+T organised
the 46th “CapTech” meeting for the European
Defence Agency (EDA) in Thun. These meetings
improve the international exchange of knowled-
ge and promote joint research projects on the
topics of energetic materials such as missiles or
ammunition.

LinkedIn post

LinkedIn post



Military robotics between research,
the arms race and security concerns

We are living in an era in which armed robotic systems are And finally: How are Switzerland and its armed forces positio-
increasingly gaining in significance in the armed forces. ned with regard to the rapid developments in technology?
This book presents the global challenges associated with

the advent of drones and robots. Augmented by interviews with experts, this work provides

- What do these systems accomplish, today and in the future? readers with an in-depth overview of a highly relevant topic.

+ How reliable are they? Essential reading for decision makers, researchers and ever-

- Are standards under international law adhered to? yone interested in the interface of technology, security policy
- How does societal demand for restrictions influence and military innovation.

the intensified arms race?
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