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UAV Workshop 2024

The NATO Mountain Warfare Centre
of Excellence (MW COE) held its inau‐
gural UAV Workshop from September
16 to 19, 2024, in Poljče and the
Mačkovec Training Area in Slovenia.
The event served as a dynamic plat‐
form on which experts, organizations,
and industry leaders convened to ex‐
change insights and address the
unique challenges of employing un‐
manned aerial vehicles (UAVs) in
mountainous environments.

Over the course of three intensive
days, the workshop attracted 102 par‐
ticipants from 16 nations, including
representatives from the Slovenian
Police and civilian organizations.
These attendees immersed them‐
selves in the complex subject of UAV
deployment in challenging mountain‐
ous terrain, focusing on how to navi‐
gate extreme conditions effectively.
The discussions underscored the
growing importance of UAV technol‐
ogy in modern military and civilian
operations, particularly in hard‐to‐
reach and rugged environments.

The primary objective of the work‐
shop was to explore various scenarios
where UAVs could be utilized in
mountainous regions. In this way, the
participants aimed to identify and re‐
fine key tactics, techniques, and pro‐
cedures (TTPs) for UAV use in such
environments. Some key areas of
focus included:

‐ Fundamental applications of UAVs
in mountainous operations

‐ Presentations on different types of
Small Tactical UAVs and their capa‐
bilities

‐ In‐depth exploration of specific use
cases and application fields

The agenda encompassed a wide
range of topics, from practical demon‐
strations to theoretical discussions.
The participants learned from the ex‐
periences of various nations, incorpo‐
rating mountain‐specific factors into
military decision‐making processes.
Additionally, the workshop high‐
lighted how advances in technology,
such as new UAV models and AI‐
driven software, are enhancing oper‐
ational capabilities in mountainous
regions.

The first day concentrated on estab‐
lishing a solid theoretical understand‐
ing of UAV operations. Experts from
various countries presented real‐
world case studies which illustrated
the different ways UAVs are being
used globally. A key highlight of the
day was a forward‐looking presenta‐
tion by the University of KUFSTEIN,
which explored the potential of
swarm technology and its future ap‐
plications in mountainous warfare
and civilian operations.

On the second day, the focus shifted
from theory to hands‐on experience.
The participants had the opportunity
to engage with cutting‐edge UAV
products showcased by industry lead‐
ers. In the afternoon, companies con‐
ducted live demonstrations of the
latest UAV models, allowing the par‐
ticipants to witness at first hand the
capabilities and innovations in UAV
technology.

The third and final day brought an in‐
depth exploration of specialized UAV
applications, particularly in avalanche
forecasting and avalanche control
through UAV‐assisted blasting. This
session showcased how UAV technol‐
ogy can be leveraged to address criti‐
cal challenges in mountainous
environments, further expanding its
potential use beyond the traditional
reconnaissance and surveillance
roles.

In conclusion, the workshop success‐
fully fostered a collaborative environ‐
ment where military personnel, law
enforcement, civilian organizations,
and industry experts could share
knowledge and best practice. By
bringing together a diverse range of
perspectives, the event aimed to
strengthen the understanding and de‐
velopment of UAV operations in
mountainous terrain, paving the way
for future advances in both military
and civilian applications.

Introduction
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Enhancing Mountain Warfare
through UAV Integration
in NATO Operations

Mountainous terrain presents unique
and formidable challenges to military
operations, with steep slopes, unpre‐
dictable weather, and limited infras‐
tructure significantly hindering troop
mobility and logistics. To address
these obstacles, NATO’s Doctrine and
Standardization Branch has been ac‐
tively exploring innovative solutions,
including integrating Unmanned
Aerial Vehicles (UAVs) and Unmanned
Aerial Systems (UAS) into mountain
warfare strategies. Spearheaded by
the NATO Mountain Warfare Centre of
Excellence (NATO MW COE), this ini‐
tiative reflects NATO’s commitment to
leveraging modern technology to

meet the distinct demands of moun‐
tainous combat. A recent workshop
organized by the COE highlighted how
UAS can be adapted to meet these re‐
quirements, focusing on the develop‐
ment of tactics, techniques, and
procedures for their deployment in
challenging mountain environments. 

The Role of NATO’s MW COE

Established in 2015, the NATO MW
COE has emerged as a vital hub for
mountain warfare expertise, provid‐
ing training, doctrine development,
and strategic guidance to member
states and partner nations. With its
primary mission of enhancing NATO’s
Mountain warfare capabilities, the
Centre identifies UAVs as transforma‐
tive tools for reconnaissance, commu‐

nication, and logistics in rugged ter‐
rain. 

Defining and Classifying UAVs for
Tactical Use 

A critical aspect of NATO’s doctrinal
evolution involves establishing clear
definitions and standards for UAVs,
UAS, and drones. Although these
terms are often used interchangeably,
they represent distinct capabilities
and configurations, and a unified un‐
derstanding is essential for NATO’s
operational consistency. Using stan‐
dardized terminology is essential for
ensuring the interoperability of NATO
forces. In alignment with NATO's Ter‐
minology Database and doctrinal
practices, the terms Unmanned
Aerial Vehicle (UAV) and Unman‑
ned Aerial System (UAS) will con‐
tinue to be used in future discussions
and mountain warfare doctrines. 

Advantages of UAVs in Mountain
Warfare 

The demanding nature of mountain‐
ous environments makes UAVs invalu‐
able assets. Their ability to operate at
low altitudes and navigate challenging
terrain minimizes risks to personnel
while enhancing operational capabil‐
ities. Key applications in mountain
warfare include: 

Reconnaissance and Surveillance:

UAVs provide real‐time aerial intelli‐
gence, crucial for identifying enemy

General statement on the use 
of drones in Mountainous Terrain
and a definition drones/ UAV

PRESENTATIONS

LTC Dennis JAHN 
GER Armed Forces

NATO MWCOE
Branch Head
Doctrine and Standardization Branch 

Tactical Drone Warfare
“If you don’t like change, you’ll like irrele-
vance even less.”

GEN (Retired) Eric Shinseki 34th Army
Chief of Staff

DIR acts as principal adviser to the HQ SACT

MISSION

To assist NATO member countries, partners
other countries and international organiza-
tions, in order to enhance mountain warfare
capabilities.

VISION

to be central hub for mountain warfare 
expertise, fostering collaboration among NATO
members and partners, setting global 
standards for excellence in training, research,
doctrine development and serving as a 
knowledge base for organizations operating in
mountainous environment.

NATO MW COE Mission and Vision (2024-2030)
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positions and monitoring movement
across vast, inaccessible areas. This
capability enables commanders to
strategize effectively while reducing
the risks to ground troops. 

Communications Relay: 

Mountains often obstruct traditional
communication methods. UAVs can
serve as mobile relay stations, ensur‐
ing seamless connectivity between
command centres and front‐line units. 

Logistical Support: 

UAVs facilitate the delivery of vital sup‐
plies to troops stationed in remote lo‐
cations, bypassing the challenges of
ground‐based transportation or the
risks associated with helicopter drops. 

Combat/ Warfare/ Fire: 

UAVs are pivotal in enhancing capabil‐
ities for mountain warfare, a domain
characterized by rugged terrain, chal‐

lenging weather, and logistical diffi‐
culties. In such environments, UAVs
address critical gaps in Joint Function
of Fires, providing enhanced situa‐
tional awareness, precision targeting,
and support for troops operating in
austere conditions. Their integration
into fire missions enhances precision,
situational awareness, and the coordi‐
nation of joint forces across air, land,
sea, space, and cyberspace. 

UAVs excel in navigating challenging
mountain terrain, effortlessly maneu‐
vering through steep gradients, nar‐
row passes, and other obstacles which
limit the mobility of ground vehicles
and personnel. By replacing forward
observers and reconnaissance teams,
UAVs significantly reduce the risks
faced by troops in high‐threat zones.
With the ability to loiter for extended
periods, UAVs provide continuous,
real‐time surveillance across vast and
otherwise inaccessible areas. Their
advanced capabilities enable seamless
coordination of firepower across air,

land, and sea domains, ensuring effi‐
cient and integrated joint operations
in mountainous environments. 

Combat Search & Rescue (CSAR):

UAS are transforming CSAR missions
by delivering critical assistance to
troops in hostile environments while
minimizing risks to human rescuers.
These advanced systems enhance
mission efficiency, safety, and success
through their unique capabilities,
such as improving situational aware‐
ness and reducing the exposure of
personnel to dangerous or contested
areas.

In CSAR operations, UAS models excel
by providing real‐time intelligence,
delivering essential supplies, and of‐
fering protection and overwatch to
rescue teams. Their versatility allows
them to operate in conditions which
are often too perilous for manned air‐
craft, bridging gaps in communica‐
tion, and ensuring rapid response in
life‐threatening scenarios. Armed or
unarmed, UAVs are crucial in support‐
ing both survivors and rescuers, en‐
abling precision in planning and
execution.

As technology advances, UAVs in CSAR
missions promise to become even
more effective, offering safer, faster,
and more reliable methods for per‐
sonnel recovery in combat environ‐
ments. With innovations in AI,
autonomy, and sensor systems, these
platforms are redefining the bound‐
aries of modern search and rescue op‐
erations.

These applications underscore how
UAS improve tactical decision‐making,
enhance resource allocation, and re‐
duce operational risks in mountain
warfare. By leveraging UAVs, NATO is
strengthening its intelligence capabil‐
ities, streamlining logistics, and main‐
taining superior situational aware‐
ness, ultimately enhancing mission
success in mountainous regions. 

Challenges and Considerations  

While UAVs offer significant advan‐
tages, deploying them in mountainous
settings presents unique challenges:  

PRESENTATIONS

Phase 3: Conclusion

A system whose components include the unmanned aircraft, the 
supporting network and all equipment and personnel necessary to 
control the unmanned aircraft.

Unmanned Arial System

Applications of UAS in relation to joint functions

The joint function information 
is closely related to 
the functions C2 and intelligence.

Command 
and Control

Intelligence

CIMIC

Sustainment

Protection Maneuver

Movement

Fire

Information

Joint 
functions
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Weather Sensitivity: 

Adverse weather conditions, such as
heavy snow and strong winds, can im‐
pair UAV functionality. Freezing tem‐
peratures may disable sensors,
necessitating specialized weather‐re‐
sistant designs and contingency plans
for operations during unfavourable
conditions.  

Limited Flight Time: 

High‐altitude missions require UAVs
with extended battery life and light‐
weight, durable construction. Ensuring
consistent performance in extreme
cold and without direct line‐of‐sight re‐
mains a priority for the NATO MW COE.  

Restricted Payload Capacity: 

Most UAVs have limited payload ca‐
pacities compared to larger aircraft,
requiring meticulous planning to pri‐
oritize essential supplies and equip‐
ment. 

Despite this limitation, integrating
UAVs into the supply chain signifi‐
cantly enhances resupply capabilities.  

Training and Equipment Requirements: 

Effective UAS deployment in moun‐
tain warfare demands specialized
training and tailored equipment. The
NATO MW COE underscores the im‐
portance of mountain‐specific physi‐
cal preparation, acclimatization, and
UAS operational expertise. UAS sys‐
tems must be lightweight, robust, and
equipped with extended battery life to
ensure reliable performance in ex‐
treme environments. Operators must
adapt to varying terrain, weather con‐
ditions, and mission objectives, mak‐
ing targeted training programmes
essential for successful integration.  

Future Prospects for UAV-Enhanced
Mountain Warfare  

NATO’s focus on refining UAV usage in
mountain warfare exemplifies its
commitment to adapting to evolving
combat landscapes. This includes ex‐
ploring UAV classifications and capa‐
bilities for diverse mission contexts,
from peacekeeping to high‐intensity
operations.   

The NATO MW COE plans to incorpo‐
rate the lessons learned and advance
in UAV technology into upcoming re‐
visions of mountain warfare stan‐
dards, such as the Allied Training
Publication “Mountain Warfare / Ed‐
ucation and Training (ATrainP‐6) and
the Allied Tactical Publication “Con‐
duct of tactical activities in mountain‐
ous environments” (ATP‐3.2.1.3).
These updates aim to create a resilient
framework for rapid, efficient re‐
sponses to threats in mountainous 
regions. Engaging with UAS manufac‐
turers remains a priority to ensure
systems meet military standards for
durability and adaptability.

PRESENTATIONS

Special requirements

Use of UAS in 
mountainous 
environments

- Light (backpack), foldable
- Robust  
- Long battery life
- Resistant to extreme cold, high altitude, wind 
- Easy to operate (buddy system up to platoon level)
- Operational even without Line of Sight 
- Operable under extreme weather conditions (gloves)
- Display vs. FPV (e.g. strong sunlight in combination

with snow)
- GPS hardened

- Special mountain training
min. basic, better advanced level 

- Special requirements for physical fitness
- Knowledge of mountain specifics

Doctrines
Education and Training

Mountain Warfare is specified by its 
requirements and limitations. Typical 
Mountain Warfare requirements comprise 
special technical equipment, specialized
training and mission oriented pre-deployment
training, including acclimatization of units.

- Russia — Ukraine War
- Israel — Gaza War

Terminology

- Training and Education / Exercises 
- Crisis Management ROE
- Peacekeeping missions (UNIFIL, UNMISS)

+

Peace Time Warfare

Pay attention to the requirements of the different missions and don't mix them up!

KFOR
ISAF
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Additionally, UAS considerations will
feature prominently in the Centre’s
training courses, mission planning, and
doctrine updates. Future initiatives, in‐
cluding the Risk Management Work‐
shops Winter/Summer 2025, aim to
establish comprehensive guidelines for
UAS operations in mountain warfare.
These efforts will ensure that NATO
member states have access to versatile,
mission‐ready UAS capabilities.

PRESENTATIONS

Doctrines
TTP’s

With the next revision of our mountain-related doctrines (ATrainP-6 and ATP-3.2.1.3), we will align the
terminology and TTP’s related to UAS with the NATO terminology database and results of the work-
shops. 

+
TTP’s

Conclusion  

Integrating UAVs into NATO’s Mountain warfare doctrine represents a forward-thinking
approach to modern military strategy. By continuously refining UAS deployment tactics
and collaborating across member states, NATO is strengthening its ability to operate effec-
tively in challenging terrain. The NATO MW COE’s dedication to doctrinal standardization
and practical application paves the way for a future where precision, adaptability, and re-
silience define success in combat in mountainous regions. 

Future MW Operating Environment
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The third dimension – use and
threat:

The battlefield in the land operations
area is characterized by a permanent
threat from the third dimension
throughout the entire depth of the
space. This threat can be divided into
reconnaissance – viewed in the
“transparent battlefield” characteris‐
tic – and impact. The threat thus cov‐
ers the entire spectrum of UAVs,
Loitering Munition Systems (LMS),
and indirect fire of all ranges as well
as rotary and fixed‐wing aircraft and
must be distinguished from all means
of action

The preliminary UxS/LMS concept in
the Army

With the position paper "Use of
UxS/LMS in the Army" of October 2,
2023, the Office for Army Develop‐
ment (AHEntwg) laid the needs‐
declaring foundations for the rapid
procurement, in particular market‐
available Unmanned Systems/Loiter‐
ing Munition Systems (UxS/LMS) to
close the most pressing capability
gaps with a view to NATO contribu‐
tions in the context of national and al‐
liance defense (LV/BV) in the German
Army. The position paper presents the
Army's capability requirements along

the domains of command, reconnais‐
sance, impact and support (FAWU).

This preliminary concept, "UxS/LMS
in the Army", builds on the position
paper and presents the needs and
numbers of UxS/LMS for the various
branches of the military at the tactical
level. First, the branches of the mili‐
tary for combat and operational sup‐
port are listed with their respective
future capabilities at the corps, divi‐
sion and brigade levels, followed by
the branches of combat troops.

For UAS up to and including 25 kg, an
IP‐based interface and "MAVLink" as
a proven and established protocol are
required. Messages are sent according
to the "publish/subscribe" principle
for unmanned ground and air sys‐
tems. From a regulatory perspective,
a separation into low‐level controllers
and high‐level mission computers for
UxS/LMS makes sense.

The interfaces correspond to an open
standard, with which IT security can
be checked quickly and in a standard‐
ized manner. In addition, open inter‐
faces allow for rapid adaptation of
innovations, high interoperability, the
maintenance digital sovereignty and
the enabling of rapid development of
your own software modules. This can
then be done independently of the
manufacturer and in a future‐proof
manner.

For the Joint Tactical Fire Support
(STF) network, the processing of the
reconnaissance results obtained and
the low‐delay transfer in almost real
time to the relevant management lev‐
els is crucial. It is carried out via the
FüWES artillery data situation deploy‐
ment computer network (ADLER) in
the future via Indirect Fire Mission
Planning Automatic Command Tech‐
nology (IMPACT).

Status and outlook 
for use of the drones (3kg) 
in the GER Armed Forces 

PRESENTATIONS

SGM Markus
SIEFKEN 
GER Armed Forces
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With the increasing use of UAS and
LMS/ALE in the land dimension,
airspace coordination known as
"airspace control" in the context of
NATO missions is of particular impor‐
tance. If there is no or inadequate co‐
ordination of the shared airspace, the
use of such systems can severely re‐
strict the use of other airspace users
or pose a danger to them and thus to
operations overall.

This means that these like all other
manned and unmanned systems fly‐
ing below the coordination level (usu‐
ally 500 feet above ground, defined in
the airspace control plan) ‐ must be
coordinated and deconflicted within
the framework of procedural control.

ASCA - Artillery Systems 
Cooperation Activities

Networked operations management
(“Net‐OpFü”) requires the Bun‐
deswehr to be able to carry out multi‐
national and joint operations. The

joint approach is already being met in
the context of “joint tactical fire sup‐
port (STF)” by the “Command and
Weapons Deployment System
(FüWES)” “Artillery, Data, Situation,
Operations, Computer Network II
(ADLER II)” developed by the ESG.
The high requirements of the STF sys‐
tem for real‐time capability and clar‐
ity are already being met in the area
of multinational fire support by the
“Artillery Systems Cooperation Activ‐
ities (ASCA)” interoperability pro‐
gram. The ASCA interoperability

program allows the artilleries of Ger‐
many, the USA, Great Britain, France,
Italy and Turkey to work together at a
tactical level. With ASCA, the manage‐
ment of units, fire requirements, and
the implementation of fire plans is
possible not only across individual
system boundaries, but also across
different operational processes.

PRESENTATIONS

Summary 

With ASCA, the German artillery already has the ability to lead, reconnoiter and act in
multinational operations. The work processes for the respective operators of the ADLER
II command and control system, the weapons or the reconnaissance equipment do not
change. The Bundeswehr is thus able to deploy and coordinate fire and reconnaissance
equipment with other nations in real time via the national command and control system.
By integrating the ability for joint tactical fire support into ASCA, the Bundeswehr would
no longer only have the option of national joint operations, but could also act as a multi-
national joint force.

Joint Fire Support (JFS) 
and its Effects

Joint Fire Support (JFS) is defined as
the coordinated and integrated em‐
ployment of land‐, air‐ and naval fire
support platforms delivering indirect
fire to achieve the required effects on
ground targets to support Land Oper‐

ations in the full spectrum of conflict.
It encompasses the integration of 
indirect fires and effects in order to in‐
fluence the adversary forces, installa‐
tions or functions. Depending on
national doctrine, the Joint Fire Sup‐
port Element (JFSE) could either en‐
compass influence elements such as
for example, PSYOPS, CIMIC, and EW

or be incorporated into a wider cell
dealing with overall influence activi‐
ties.

JFS assists direct support of opera‐
tions at the tactical level and supports
coordinated and responsive employ‐
ment of the best‐suited delivery sys‐
tem in the area of operations.

Effect requests are mostly generated
“bottom up” to the decision‐making
level which has the delivery systems
and authority for assignment. JFS se‐
lects the best suited forces and assets
from the entire range of delivery sys‐
tems available. Consequently, JFS
must be synchronized at the appro‐
priate level to include synchronization
with JF.

Joint Fire Support Elements

The Joint Fire Support Element (JFSE)
is the element responsible at all levels
(company, battalion, brigade, division,
corps) for the overall planning, coor‐
dinating and employment of all 
allocated JFS assets. It coordinates 

Coordination of UAVs and 
indirect fire

JFSCG Ltg InfirF HFIg lRO/LRK LuSK SeeSK

XX

JFSCG Ltg InfirF HFIg lRO/LRK LuSK SeeSK

X

JFSCT (inkl. LRO/LRK bei Bedarf)

II

JFST Boden/Boden + Luft/Boden

I
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national and multinational reconnais‐
sance assets, ground‐based fire sup‐
port systems, army aviation, air forces
and naval forces/ naval air forces con‐
tributing to JFS. The required JFS ca‐
pabilities are integrated at the
respective levels in the coordination
elements/ fire support elements. The
major tasks of all JFSE are JFS plan‐
ning, coordination and implementa‐
tion, as well as provision of advice to
commanders and headquarters. It is
the single point of contact for JFS co‐
ordination at all levels. This element
should always be tailored to the mis‐
sion and to the level of force and be re‐
inforced by all necessary liaison cells
as required.

Target Location Error categories

TLE is defined as the difference be‐
tween a set of generated target coor‐
dinates and the actual location of the
target. TLE is divided into six cate‐
gories. 

The first row presents the categories
of TLE which range from best (CAT 1)
to worst (CAT 6) and are used to clas‐
sify the coordinate accuracy of any co‐
ordinate generating system. TLE is

expressed primarily in terms of circu‐
lar and vertical errors, or infrequently,
as spherical error.

a. Circular Error (CE) is an error of
the coordinates in the horizontal
ground plane (i.e. circular).

b. Vertical Error (VE) is an error of
the coordinates in the vertical
plane (i.e. elevation).

c. Spherical Error (SE) is an error of
the coordinates in 3D spherical
space (i.e. the combined error of CE
& VE).

Target Location Error categories
table

Target coordinate mensuration is a
process for the measurement of a fea‐
ture or location on the ground to de‐
termine accurate coordinates and
height. It is used to refer to the exact
location of the target. To produce CAT
1 or CAT 2 coordinates the outcome of
forward observer instruments and/or
GPS assisted instruments

STF is designed to provide rapid, low‐
delay fire support for land force oper‐
ations using the most suitable means
available in the operational area. It is
directed against targets at the tactical
level in current or impending combat
operations. In this case, effect require‐
ments can be requested by all tactical
levels (requirement level) and grow
up to the level that is allowed to make
a combat decision (decision level) and
has or can allocate means. Target en‐
gagement is limited to the area of re‐
sponsibility of the commanders to be
supported at the tactical level.

PRESENTATIONS

Target Location Error Categories

CAT CAT CAT CAT CAT CAT

1 2 3 4 5 6

0—20 feet 21—50 feet 51—100 feet 101—300 feet 301—1000 feet > 1001 feet

0—6 m 7—15 m 16—30 m 31—91 m 92—305 m > 305 m



11

Summary

For some years now, the Austrian
armed forces have been relying on the
strengths of aerial reconnaissance
and observation. In order to further
expand this capability, combat drones
(microdrones) up to company level
will be procured in 2025 and the
course will be set for high‐quality
training by the Army Troop School.
This article presents and describes
the history, the current status and fu‐
ture plans, as well as experiences
from previous deployments.

History

The order to procure the first drones
was placed in 2008, the first fixed‐
wing drone completed its maiden
flight in 2016, and the IOC was
reached a year later. However, after
training, introduction and certain mis‐
sions (KFOR, border protection on the
Hungarian border), the ageing aircraft
reached the end of its life cycle.

Current status

A tracker drone is currently being
used to maintain the qualifications of
drone pilots. A RiCopter (used for sur‐
veying tasks since 2020), several DJI
M300s (used in disaster operations in

the military commands since 2022)
and various types of drones are also
currently in use by the special forces.

After a long period of planning, the first
training of additional drone operators
with commercially available training
drones took place in Qu1/24. So far, 75
new drone pilots have been trained in
10 courses. The training consists of a
three‐week basic course, which in‐
cludes computer‐aided training. 

The skills required of Austrian drone
operators include the following tasks:

‐ Flight safety service
‐ Flight order placement
‐ Coordination and communication

air / combat troops
‐ Maintenance flights and training
‐ Optional additional training (flying

in the mountains, BVLOS,)
‐ Basic flight school (VLOS)

This training (train the trainer) is car‐
ried out in the battalions or brigades
decentralized by trained instructors.
Teacher training and flight instructor
courses for qualified personnel only
are held at the Army Troop School.
The drones are registered as military
aircraft and are subject to the Air
Force's logistics processes.

In order to coordinate the tasks and
the airspace, coordination will be
done by the MCC (Military Control
Centre). This allows VLOS and BVLOS
flying within restricted areas (LOP),
restricted flight areas (LOR) and haz‐
ardous areas (LOD).  A request can
take from 48 hours during military
operations, 1 week in restricted oper‐
ation zones (ROZ) and 3 months in
civilian airspaces via AIR SUP or
NOTAM´s. A VLOS flight under the
rules of  civilian law is always possible,
including the approval by the safety
officer and a risk assessment (if nec‐
essary).

Airspace is coordinated at the tactical
level directly via the respective com‐
manders. They maintain contact with
the security officers, and the MCC and
obtain weather information. Coordi‐
nation with other airspace elements
takes place directly via the air traffic
control team. The drone team is re‐
sponsible for their mission, the flight
and transfer the gathered informa‐
tion.

Taking a look at Brigade Level the co‐
ordinating team will be the JFST (Joint
Fire Support Team), who have con‐
nection to the Commander´s from the
Battalion and the Company. The re‐
ports are summarized at the AOC (Air
Operation Centre), which is in direct
contact with the MCC (ACG – “Austro‐
control”).

Future plans

In the medium term (up to mid‐2025),
3‐6 drone operators will be trained in
the companies of all branches of the
armed forces who will be able to op‐
erate the up to 3 drones in the organi‐
zational elements. This will be the
basis for all other future UAS training.
Any additional training will be coordi‐
nated by the Land Forces School. Fur‐
ther drones will be procured at

PRESENTATIONS

Status and outlook 
of the use of drones (3kg) 
in the AUT Armed Forces 

LTC Christian PREIML
AUT Armed Forces

• Basic qualification (3 weeks)
- Computer assisted training
- Exam (theory) online + practical

• Advanced training (~ 1 week)
- Training BVLOS

• Flight Safety & flight application
- Training at Land Forces School

• Train the Trainer
- Training at Land Forces School

For all operators,
decentralized

Qualified 
personal only
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brigade and battalion level by 2027;
the corresponding measures have
been taken. 

Experiences – Lessons Identified

The Lessons Identified process deals
with three main topics, technical bias,
planning and preparation and safety
aspects.

Technical Aspects

1. Wind – Turbulence / Battery:
Wind can create turbulence, affect‐
ing drone stability and battery effi‐
ciency. Strong winds require the
drone to use more power, reducing
flight time.

2. Altitude – Air Density Decrease:
As altitude increases, air density
decreases, which can impact the
drone's lift and efficiency. Drones
may struggle with stability and re‐
quire more power at higher alti‐
tudes.

3. Temperature – Cold Temperatures / Bat-
tery:
Cold temperatures can reduce bat‐
tery performance, leading to
shorter flight durations. In extreme
cold, batteries may drain quickly or
malfunction.

4. Signal Interference – 
GPS/RTK/Distance:
Interference with GPS signals, Real‐
Time Kinematic (RTK) systems, or
communication over long dis‐
tances can affect flight accuracy
and stability, potentially leading to
loss of control.

Planning and Preparation

1. Weather Patterns – Monitoring:
Regularly monitor weather condi‐
tions, such as wind, rain, or storms,
which can significantly affect drone
flights. Plan flights in favourable
weather to minimize risks.

2. Route and Terrain Knowledge:
Have a thorough understanding of
the flight route and surrounding
terrain. This is crucial to avoid ob‐
stacles, plan emergency landing
zones, and ensure safe navigation.

3. Unexpected Terrain Risks (Glaciers):
Be aware of unpredictable terrain
features, such as glaciers, which
could pose additional risks such as
crevasses or sudden environmen‐
tal changes.

Safety Aspects

1. Danger of Collision (Trees, High Voltage
Cables, Birds):
Watch out for physical obstacles
such as trees, and power lines, as
well as wildlife (birds), which can
pose significant hazards to drone
flights.

2. Compliance with Regulations (LOR, LOD,
Civil Law):
Ensure full compliance with local
regulations, including restricted
areas (LOP), restricted flight areas
(LOR) and hazardous areas (LOD),
and general civil law requirements
concerning drone operations.

3. Emergency Landings:
Always plan for emergency land‐
ings by identifying safe zones for
incidents such as technical mal‐
functions, low battery, or loss of
signal.

4. Other Drones (Search & Rescue 
Missions):
In situations like search and rescue
missions, be aware of other drones
operating in the area to avoid colli‐
sions and interference.

These points emphasize the impor‐
tance of technical readiness, careful
planning, and a focus on safety during
drone operations.

Experiences – Lessons Learned

The Lessons Learned process is based
on the 5M model, which is a tool for
analyzing incidents and accidents.

PRESENTATIONS
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Human – Mensch

1. Education and Flight Experience 
Essential:
Proper education and flight experi‐
ence are crucial for ensuring safe
and efficient drone operations.
Skilled operators are better
equipped to handle unexpected sit‐
uations and complex missions.

2. Sharing (Debriefing):
After each flight, it's important to
engage in debriefing sessions to
share insights, discuss any issues
encountered, and improve future
flight operations.

3. Don’t Underestimate the Human Factor
(> 50 %):
Human error accounts for over
50% of issues in drone operations.
This highlights the importance of
proper training, attention to detail,
and mental preparedness.

4. Observing All Sensors During Flight:
Continuous monitoring of all flight
sensors (e.g., GPS, altimeter, bat‐
tery, signal strength) is critical to
ensure smooth operations and
avoid accidents.

5. 4 Eyes (Team):
The “4 eyes” principle suggests that
at least two people (operator and
observer) should be involved in the
flight to ensure better decision‐
making and oversight.

Machine – Hardware

1. Equipment – Reserve (Powerful Motor,
Battery):
The drone should be equipped
with reliable hardware, including a
powerful motor and reserve bat‐
teries, to handle long or challenging
missions.

2. Battery Management – Power Pack:
Proper battery management is es‐
sential for avoiding mid‐flight
power loss. Use backup power
packs and ensure batteries are fully
charged before each flight.

3. Checklist (Before, After Flight):
Following a strict checklist before
and after each flight helps ensure

that all systems are functioning
correctly and that the drone is
properly maintained.

Mission

1. Mission Tailored Planning (Maps,
Weather, Images):
The mission should be carefully
planned, taking into account fac‐
tors such as mapping the flight
area, monitoring weather condi‐
tions, and planning the required
image capture.

2. Flight Time – RTH (Return to Home):
Keep track of the flight time to en‐
sure the drone has enough battery
to return to the starting point (Re‐
turn to Home) before the power
runs out.

3. Connection – Planning with “No Connec-
tion”:
Plan the mission to account for po‐
tential loss of connection. Ensure
the drone is programmed to follow
safety protocols (e.g., return to
home or hover) in the event of sig‐
nal loss.

Medium

1. Knowing the Regional Weather (Wind,
Clouds):
It is important to be familiar with
local weather conditions, including
wind patterns and cloud formations,
as these can significantly affect
drone flight stability and visibility.
Understanding the regional climate
helps ensure safer operations.

Management

1. Define Security Concepts
(“Swiss Cheese”, “Known Precedent”,
“Heinrich Triangle”):

Swiss Cheese Model: This concept
highlights how layers of defence
(regulations, safety protocols, trai‐
ning) can prevent accidents, but if
these layers have weaknesses (like
holes in Swiss cheese) which align,
incidents can occur.

Known Precedent: Refers to learn‐
ing from past experience or estab‐
lished incidents to improve current
safety practices.

Heinrich Triangle: A safety model
that shows the ratio of major acci‐
dents to near misses, emphasizing
that addressing minor issues can
prevent more serious incidents.

2. 5M–Concept (Human, Machine, Medium,
Mission, Management):
This framework breaks down
drone operations into five critical
areas:

‐ Human: The role of the operator
and team members.

‐ Machine: The drone and its hard‐
ware.

‐ Medium: Environmental factors
like weather and terrain.

‐ Mission: Planning and executing
the specific objectives.

‐ Management: Oversight and coor‐
dination to ensure safe and effec‐
tive operation.

3. CIMIC: Coordination of Various 
Organizations Conducting Flights in the
AOR (Area of Responsibility):
Civil‐Military Cooperation (CIMIC)
refers to the coordination between
different organizations (e.g., civil‐
ian, military, governmental) when
conducting drone flights in a
shared area of responsibility. En‐
suring clear communication and
planning between groups reduces
the risk of conflicts or accidents.

PRESENTATIONS

Conclusion

The Austrian military drone approach emphasizes comprehensive preparation in both
technical and operational aspects, ensuring that personnel are well-equipped and trained
decentralized to handle modern drone technology. The training covers critical areas such
as flight safety, mission planning, and coordination with various organizations, all while
adhering to strict regulatory guidelines. By focusing on the "5M"-Concept human, machine,
medium, mission, and management, the Austrian military ensures that drone operators
are proficient in managing both the technology and the complexities of the operational
environment, contributing to mission success and safety.
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During the foreign missions of the
Bundeswehr in KOSOVO KFOR and
AFGHANISTAN ISAF, mountain flights
have been one of the standards of the
German Army’s “LUNA platoons”
since 2000 and have been carried out
regularly. Nevertheless, only one
LUNA platoon of the Mountain Recon‐
naissance Battalion 230 carried out a
total of nine reconnaissance flights in
the mountains in preparation and
training for the missions. 

This took place at the Austrian troop
training ground HOCHFILZEN in
2011. The first mountain flight in Ger‐
many was possible only on
21.09.2021.

Application Process

The procedure to get the required
airspace is quite structured. At least
six months in advance, the coy com‐
mander defines the required practice
area. Based on the planned altitude in
connection with the reconnaissance
objectives, the system limits in rela‐
tion to wind and the associated drift

in the event of a flight incident, the re‐
strictive parameters of the regulations
with regard to buildings, federal roads
and highways, high‐voltage masts and
so on, and the topographic conditions,
a draft of the airspace with a tempo‐
rary flight restriction area is calcu‐
lated, which is requested precisely. 

The rationale is that the larger this
airspace with a temporary flight re‐
striction area, the less likely it is to be
approved. This is due the other users
of this airspace, starting with
paragliders, rescue helicopters and
passenger aircraft in the entry corri‐
dors of commercial airports.

If this three‐dimensional space is de‐
fined, the application leaves the unit
via the battalion’s UAS cell and is sent
via the brigade to the division. There,
the application is checked for factual
accuracy and is forwarded to the army
command, where, the requested
airspace is checked with regard to
flight safety and regulatory compli‐
ance, i.e. the application takes into ac‐
count all system requirements. Finally,

an evaluation is prepared for the next
higher level, the aviation office of the
Bundeswehr. 

The Army Command also decides on
applications for approval of the mini‐
mum distances (e.g. to built‐up areas),
outbound take‐off and outbound
landing. In order to make an informed
judgment, the Department Head of
Standardization Flight Operations of
the Army can also consult the Depart‐
ments of Air Traffic Control, Air Safety
and Geoinformation. 

If the application for an airspace with
a temporary restricted area passes
this test, the application with the as‐
sessment of the command is checked
again with the requirements of stan‐
dardization of flight operations and
flight safety and is subsequently ap‐
proved or rejected. 

Once the application for an airspace
with a temporary flight restriction
area has been approved by the Avia‐
tion Office of the Bundeswehr, the
COMIL Department of the German

Evaluations and conclusions
from the first German UAS
mountain flight as part 
of a brigade combat exercise

PRESENTATIONS

MAJ Steve NEUMANN 
GER Armed Forces
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Aviation Security examines the re‐
quested airspace and coordinates air
traffic in such a way that the airspace
with a temporary flight restriction
area is free of aircraft of all types for
the requested period and arranges for
publication by the German Aviation
Security Authority. If this step is also
successful, then the Federal Ministry
of Defence (BMVg) should finally draw
this airspace with a temporary flight
restriction area, the “training area” for
the UAS, and thus release it. 

Of course, we must not forget consent
to the use of the land from the owners,
since a surface of 400 by 400 meters
is prescribed for the landing of the air‐
craft. 

During the 1st mountain flight of the
UAS LUNA in Germany carried out by
the 4th coy of the Mountain Reconnais‐
sance Battalion 230, this approval
process took a total of eight months
and was characterized by an intensive
exchange between the 4th coy and the
army command. The main problem
was the imposition of the dimensions

of 400x400m as a flat surface without
vegetation for the landing area, which
realistically is fulfilled in Germany
with all the requirements in only a few
exceptional cases. 

In the end, the company leader stood
by the awarding of the flight order for
the sensor use of a UAS in mountain
flight. 

LUNA System Device

The LUNA system device, consists of a
Ground Control Station, an Antenna
with a white Radom, a catapult, and a
tool kit based on a carrier vehicle, the
aircraft LUNA is now in use by the
Bundeswehr since 2000, which has a
significant impact on the repair cycles
and readiness for deployment. The
system device UAS LUNA is no longer
permanently available to all battal‐
ions, and the extremely scarce system
device is assigned to the flight phases
of the companies via the coordination
of the flight phases between the divi‐
sions in the previous year. However, in
case of short‐term adaptations, the

comrades deployed there also man‐
age to find appropriate solutions in
the sense of a successful sensor de‐
ployment. 

Structure of the LUNA Platoon

The LUNA platoon consists of the pla‐
toon leader, the two flight groups and
the maintenance crew. A flight group
is formed by a ground control station
crew, a take‐off and landing crew, a
transport crew and a reconnaissance
crew.

The third limiting factor in terms of
time and equipment is therefore the
human being. Although nine trained
pilots are required for the full opera‐
tional value of the system, the clarity
in the sense of a real available “actual
stock” is usually only 30 to 50%. The
reasons for this are manifold and in‐
clude for example, the very extensive
training course including a qualifica‐
tion as an aerial image evaluation
sergeant.

As a rule, for exercises an attempt is
made to set up a flight group and a re‐
pair crew and to provide the safety or‐
ganization for flight operations. Here
the “flying” companies support each
other as much as possible in order to
be able to implement the flight plans
at all. So, in the end the exercise comes
down to the personnel for a reduced
platoon in size: 2 officers, 7 sergeants,
2 non‐commissioned officers, 11
crews, a total of 22 soldiers. The per‐
sonnel size is also justified in self‐pro‐
tection.

Tactical deployment due to a recce
order (VJTF vs. Brigade Exercise
“BERGLÖWE”).

The tactical deployment of the LUNA
platoon using the example of the VJTF
fully equipped. Upon receipt of a re‐
connaissance order, the platoon
moves to a two and a half square kilo‐
meter disposal room, approximately
twenty to thirty kilometers behind the
Forward Edge of Battle Area and
moves into a covered lineup with the
18 protected vehicles. Whether urban
leaning or “classic” in the forest decide
here availability and enemy position.
While the repair squad has already

PRESENTATIONS
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joined the battalion combat stand
Support of the support company, the
all‐round protection with a maximum
of 5 EAGLE is set up in the covered
lineup and the alarm positions are
prepared as well as the connections to
the platoon battle stand. The pilots
plan and prepare the first reconnais‐
sance flights. 

After the ground control station with
the antenna and the white radom
have been set up as closely as possible
to the covered installation, the imme‐
diate start preparation begins. For this
purpose, the starting squad moves

into the pre‐explored launch space,
builds up the all‐round fuse in con‐
junction with the ground control sta‐
tion squad and the covered
installation. The greater the distances
between the covered installation, the
position of the ground control station
and the take‐off/landing space, or the
more cross‐section of the terrain, the
more dislocated the fuse for monitor‐
ing the space becomes.

The launch catapult and further take‐
off preparations are then begun in di‐
rect cooperation with the ground con‐
trol station squad. 

Immediately after take‐off, the launch
squad moves back to the covered line‐
up and the ground control station
squad carries out the reconnaissance
mission up to 80 kilometres away be‐
tween the ground control station, the
antenna and the aircraft. The aerial
imager and the pilot controlling the
aircraft must work closely together to
deliver optimal results and not over‐
look anything. 

Due to the necessary movement in the
room, the conspicuously open white
radome and the use of free areas for
take‐off and landing, a reconnaissance
by the present population, irregular
forces or enemy reconnaissance
forces cannot be prevented, but must
be made more difficult by the shortest
possible exposure periods. Possible
enemy attacks are ideally met from
the prepared positions of the covered
lineup. Dropped forces, for example
during take‐off or landing, try to get
back to the covered lineup as quickly
as possible, be picked up there by
their own forces and then reinforce. In
the worst case, this leads to the flight
mission being aborted. The aircraft is
abandoned and the reconnaissance
results achieved up to that time are
preserved. 

At the end of the maximum five‐hour
flight, the landing preparations are
made. For this purpose, the landing
squad moves to the designated land‐
ing area and, in conjunction with the
covered formation and the squad of
the ground control station, builds up
the all‐round protection and begins
the landing preparations. For this pur‐
pose, the necessary data for the shield
landing are determined depending on
the enemy situation, the terrain con‐
ditions and the weather. After landing,
the aircraft is picked up and immedi‐
ately moved back to the covered for‐
mation, in order to strengthen the
all‐round protection and own forces
in the firefight. Then the flown aircraft
is handed over to the transport squad
and supported to the repair squad at
the battalion battle stand. 
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This begins the follow‐up and prepa‐
ration for the next order for the flight
group. The situation and the further
reconnaissance requirements decide
here whether to remain in the current
or to move to a new covered lineup. 

The illustrated concept for the execu‐
tion of flight orders taking into ac‐
count the VJTF (full) equipment must
not be used as a blueprint for a LUNA
train. The VJTF is not a reference here.
Rather, the concept should represent
the possibilities that arise if the LUNA
train is also structurally equipped for
self‐protection and with appropriate
protected and armed vehicles suitable
for war. 

During the brigade exercise the sys‐
tem components such as the ground
control station and antenna, could be
camouflaged leaning on a farm. This
also obscures heat and usage signa‐
tures through the farm. The fuse was
designed without protected vehicles
on tree groups, shelters or similar, in
order to make the best use of camou‐
flage and cover and to keep the per‐
sonnel approach as low as possible. 

First Mountain Flight in Germany

The effort required, despite standard‐
ization and professional comrades, to
implement a flight plan outside a stan‐
dard training room over troop train‐
ing sites is immense. What were the
concerns beforehand? What influence
did the “too narrow” flight corridor,
the takeoff/landing space located in
the “talk boiler”, the unstable weather
in the mountains, and the massive
shade areas due to the rugged alpine
terrain have on the sensor deploy‐
ment.

The LUNA system was used with all
technical finesse. 

Tests of possible flight courses for the
best possible reconnaissance results
at calculable risk with the help of the
manufactures’ simulator careful
“probing” to the systems limits in real
flight and the perfect interplay of the
individual process steps of the pla‐
toon over more than two weeks made
possible 14 flights with about 41 flight
hours, day and night, with an average

drift in landing of 83m, with aircraft
orbit and reporting and reporting
within the framework of the brigade
combat exercise BERGLÖWE. The 14
mountain flights carried out could
only succeed because all the fourth
companies of the reconnaissance bat‐
talion of the 10th Panzer Division
acted together. The soldiers from
“Freyung” offered support in the area
of flight safety, while the soldiers of
the LUNA platoon from Gotha, worked
as pilots and soldiers on the system,
they brought with them the ground
control station assigned to them due
to VJTF. 

It was also possible to test the use of a
manned ultralight aircraft with a di‐
rect sensor connection to the ground
control station; a complete success for
the manufacturer company and the
LUNA train. With the available sensor,
i.e. the camera, the UAS LUNA could
take a step into the present and,
thanks to the significantly better res‐
olution in conjunction with a higher
zoom level, also much better illumi‐
nate shadow areas. In the end, the as‐
sembled crew of the LUNA train
justified the trust of the company boss
Major Unkel with a total of 14 flights
over 41 flight hours without any flight
incidents or flight accidents. 

The mission was: 

Intermediate objective and attack tar‐
get of Mountain Reconnaissance
Brigade 23 "BAYERN" with its sensor
and clarify whether enemy special
forces, irregular forces and conditions
exist in the area, which could delay the
attack swing of the Mountain Recon‐
naissance Brigade or otherwise have
an influence on the planning and
management of the brigade. This mis‐
sion was fully fulfilled. The LUNA sys‐
tem was a great enrichment for the
exercise. Mountain Reconnaissance
Battalion 230 showed with diverse
support and personal commitment
that training and practice must also
take place within the maximum sys‐
tem limits of our sensors and become
our standard. The reconnaissance re‐
sults reached the brigade commander
in time and thus saved the “blood of
the infantry”. In the picture we see an
evaluated aerial view from the
brigade exercise provided with anno‐
tations of the aerial image evaluators. 
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Conclusion and Findings

In conclusion, in order to be able to use the UAS LUNA in mountain flight more efficiently
for the next few years, obsolescence would be possible with three steps: 

1. Introduction of the cameras, which have been successfully tested and used in mountain
flight. This has day and night sensors (EO/IR) with excellent zoom properties, has a
laser rangefinder, is stabilized and weighs only 2.49 kg. 

2. Change of the flight condition line-of-sight (this means aerial aircraft, except directly
during take-off or landing) by providing available satellite communication link between
ground control station and the aircraft.

3. Increase in the system equipment in the centre of the gravity ground control station,
e.g. by equipping the ground control station in the newer containers already procured,
which has already been implemented to a large extent.

With these adjustments, the range of the UAS LUNA would increase to a computationally
144 km (currently 80 km) due to the tank size of the LUNA aircraft and thus the system
could theoretically also inform at division level. Training and licenses would remain the
same, and a retraining of personnel would not be necessary.
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This document provides an in‐depth
overview of the drone workshop con‐
ducted by the 41st IMINT Regiment.
The workshop focused on key aspects
of drone utilization in modern military
operations, with particular emphasis
on challenging environments such as
mountainous terrain and Arctic condi‐
tions. The discussion is structured into
several key areas, including current
military scenarios, the role of drones
in these environments, and critical
lessons derived from recent exercises.

Current Scenario

In the face of evolving international
dynamics and rapid technological ad‐
vancements, the Italian Army is con‐
tinually adapting its capabilities to
address emerging threats and opera‐
tional challenges. A central focus is the
integration of drones (Unmanned
Aerial Vehicles, UAVs) into the Army’s
operations, particularly in multido‐
main battlefields that demand a seam‐
less interplay of various forces and
assets. As these environments grow
more complex, the need for special‐
ized training in drone technology and
its applications becomes paramount,
ensuring that personnel are equipped
to operate effectively across diverse
operational theatres.

The 41st IMINT Regiment: A Legacy of
Excellence

Founded in 1915, the 41st IMINT Reg‐
iment has a distinguished history of
service, including the receipt of a na‐
tional silver medal of Honour for its
critical role on the Albanian Front
during World War II. The regiment
specializes in intelligence, reconnais‐
sance, and surveillance missions, pro‐
viding crucial support to Italian
military operations. Its core functions
include collecting real‐time battlefield
intelligence, enhancing situational
awareness, and supporting precision

artillery fire by identifying and verify‐
ing targets. These capabilities are es‐
sential in both conventional and
unconventional warfare scenarios,
where rapid, accurate information is
critical to mission success.

Drone Utilization in Mountainous
Environments

Drones have become indispensable in
modern military operations, particu‐
larly for reconnaissance and target ac‐
quisition in hard‐to‐reach areas. The
regiment's participation in the 'Volpe
Bianca' exercise, conducted in the
“High Val Chisone region”, offered an
opportunity to test drone operations
in mountainous, winter conditions.
The exercise highlighted the ability of
drones to function effectively in high‐
altitude environments, where tradi‐
tional surveillance methods face
significant limitations. By flying above
rugged terrain, drones provided real‐
time intelligence and situational
awareness, enabling forces to main‐
tain an operational advantage. The
drones' performance in snow‐cov‐
ered, freezing conditions underscored
their reliability and adaptability in ex‐
treme weather.

Drone Operations in Arctic 
Conditions

Similarly, the 'Nordic Response 2024'
exercise, held in collaboration with
NATO allies Norway, Finland, and
Sweden, further demonstrated the
vital role of drones in cold‐weather
warfare. This exercise was designed to
validate regional defence plans and
enhance the integration of NATO
forces in the Arctic region. Drones
proved to be a critical asset in this sce‐
nario, enabling effective battlefield re‐
connaissance, providing high‐quality
video feeds, and delivering real‐time
intelligence to commanders. Their
ability to operate in harsh Arctic con‐

ditions was instrumental in improv‐
ing situational awareness across the
battlefield, allowing for better‐in‐
formed decision‐making and opera‐
tional coordination.

Lessons Learned

Operating drones in extreme environ‐
ments, such as mountainous and Arctic
regions, presents unique challenges.
The cold temperatures and rugged ter‐
rain can severely impact the perfor‐
mance of UAVs, particularly in terms of
battery life, sensor functionality, and
communication systems. One key les‐
son from both the 'Volpe Bianca' and
'Nordic Response 2024' exercises is
the importance of implementing pro‐
tective measures for drone hardware
and systems. This includes ensuring
thermal protection for batteries, real‐
time monitoring of UAVs to assess per‐
formance and health, and adapting
flight paths to account for environmen‐
tal factors. Additionally, specialized
training for drone operators is essen‐
tial, as personnel must be familiar with
the unique demands of operating in
these challenging environments.

The workshop highlighted the need
for continuous innovation in drone
technology, particularly for use in ex‐
treme climates, as well as the impor‐
tance of close collaboration between
NATO allies to enhance collective de‐
fence capabilities.

In conclusion, the 41st IMINT Regi‐
ment continues to lead in the develop‐
ment and operational deployment of
drones in diverse and demanding en‐
vironments. Their ongoing efforts en‐
sure that Italian and allied forces
remain at the forefront of military in‐
telligence and reconnaissance, pre‐
pared to meet the evolving challenges
of modern warfare.

Small UAS in mountainous and
arctic environments – 
Challenges and Best Practices
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The research on autonomous drone
swarms for coverage path planning, as
conducted by the FH KUFSTEIN Tirol
University of Applied Sciences, ex‐
plores the development of intelligent
drone systems capable of performing
complex tasks autonomously. Figure 1
presents an overview of current UAS
research projects. The primary focus
is on creating a system where multiple
drones, functioning as a coordinated
swarm, can effectively cover large
areas while carrying out various mis‐
sions, such as search and rescue, envi‐
ronmental monitoring, infrastructure
inspection, and agricultural manage‐
ment. These tasks benefit from using
multiple drones, which can work to‐
gether to complete missions more ef‐
ficiently than single drones.

The research emphasizes the poten‐
tial for drone swarms to revolutionize
coverage path planning, a method
used to determine how drones can
navigate through a designated area.
An overview of research into the com‐
plexity of drone swarms is illustrated
in Figure 2. 

These systems are designed to oper‐
ate autonomously, meaning they can

perform their tasks without the need
for direct human control once
launched. This autonomy is achieved
through advanced technologies such
as reinforcement learning, allowing
the drones to make decisions in real‐
time, adapting their flight paths as
needed to avoid obstacles and cover
areas comprehensively.

One of the key elements of this re‐
search is the use of reinforcement
learning, where the drones learn from
environmental feedback to improve
their decision‐making processes. By
applying this technique, the drone
swarms can perform complex maneu‐
vers and navigate through 3D spaces,
accounting for challenges like battery
life and terrain variability. The 3D area
is covered from point cloud maps and
individual areas (landing/starting
zone, operation area, no‐flight zones)
are defined.

This AI‐driven approach makes the
system scalable, capable of operating
across different environments with
any number of drones, and adaptable
to a wide range of applications. The
system’s flexibility is further en‐
hanced by its sensor‐agnostic design,

which allows it to integrate various
types of sensors, such as LIDAR or
photogrammetry, depending on the
specific mission requirements.

An automatic adjustment of the fleet
in the event that individual drones
crash is ensured at flight time so that
always almost 100 % of the flight area
is covered (at least in case enough bat‐
tery is available). See figure below for
an evaluated example where the flight
has been accomplished without a
crash (middle) and where one drone
hs crashed (red path, right subfigure).
It can be seen that one drone auto‐
matically adjusts its planned path ac‐
cordingly. This is possible as every
UAV plans its next steps based on cur‐
rent status information. 

However, the research also highlights
several challenges that must be over‐
come for optimal swarm operation.
Effective communication between
drones is important, especially over
long distances or in areas with limited
network coverage. Additionally, pre‐
cise navigation, particularly in envi‐
ronments without GPS, requires
sophisticated localization techniques
to ensure drones can map and navi‐
gate the space accurately. Battery
management is another critical factor;
the system must ensure that the
drones can complete their missions
before their batteries are depleted, in‐
corporating these limitations into
their path planning algorithms.

The results of the research indicate
significant progress in the field of
drone swarm technology. The devel‐
oped system has been successfully
tested in a range of environments,
demonstrating its ability to handle
both 3D path planning and mission
execution autonomously. This in‐
cludes adapting to new mission pa‐

PRESENTATIONS

Autonomous Drone Swarm 
for Coverage Path Planning 
Missions

PhD Mario DÖLLER
University KUFSTEIN



20

rameters on the fly, such as prioritiz‐
ing specific areas during search and
rescue operations or altering routes to
avoid obstacles in real time. The sys‐
tem’s robustness and adaptability
make it suitable for complex and chal‐
lenging environments, from dense
forests to large‐scale agricultural
fields or urban spaces.

In conclusion, the work on au‐
tonomous drone swarms for coverage
path planning conducted at FH Kuf‐
stein Tirol represents a significant
step forward in the use of unmanned
aerial systems. By leveraging AI, par‐
ticularly reinforcement learning,
these drones can autonomously navi‐
gate and cover vast areas efficiently,
making them invaluable for applica‐
tions across public safety, environ‐
mental monitoring, and industrial
inspections. The research’s focus on
scalability and adaptability ensures
that these systems can be deployed in
a variety of settings, offering promis‐
ing solutions for both public and pri‐
vate sectors.

PRESENTATIONS
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The use of high‐performance drones
for avalanche blasting has brought
about a transformative shift in
avalanche control, significantly im‐
proving safety and operational effi‐
ciency, particularly in challenging and
mountainous terrains. Unlike tradi‐
tional avalanche control methods
which expose personnel to risks,
drones designed for avalanche blast‐
ing minimize exposure by allowing
personnel to operate from secure lo‐
cations. Drones in this performance
class can operate safely at altitudes of
3000–3500 metres, even under chal‐
lenging weather conditions with wind
speeds up to 70 km/h.

Key Advantages of Drone-Assisted
Avalanche Blasting

Rapid Response Capabilities

A major advantage of using drones in
avalanche control is the ability to de‐

ploy them immediately after a snow‐
fall. Timely deployment increases the
probability of successful blasting, as
the snow conditions are still fresh, re‐
ducing the risk of additional accumu‐
lation or refreezing. This immediate
response capability is critical in high‐
risk areas, where traditional methods
can face delays due to logistical or
safety concerns.

High Payload and Extended Flight
Duration

Mountain operations require drones
capable of carrying significant pay‐
loads while maintaining extended
flight durations. High‐performance
drones used for avalanche blasting are
engineered to carry loads of up to 25
kg, with an operational payload of up
to 5 kg. This balance between payload
capacity and power reserve ensures
that drones can transport explosives
or other avalanche control materials

to precise locations, even at high alti‐
tudes, optimizing each mission’s effi‐
ciency and safety.

Avalanche Control Through
Drone Technology: 
A Safer and More Efficient 
Approach

MAJ Reinhold LACKNER
Philipp KNAPP

hoehenarbeit.net
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Compliance with National 
Regulations

Drones for avalanche control can also
operate with fewer restrictions than
traditional methods. In many regions,
national laws restrict foreign heli‐
copter operations for transporting
and deploying avalanche control mea‐
sures, whereas drones are generally
exempt from these restrictions, en‐
abling a broader scope for transna‐
tional and cross‐border operations.
This flexibility allows mountain safety
authorities to maintain seamless op‐
erations without regulatory interrup‐
tions, ensuring that avalanche control
efforts can continue as needed.

Specialized Training for Personnel

Avalanche blasting with drones re‐
quires specific training, as it must be
conducted by authorized personnel
with in‐depth knowledge of avalanche

control. In Austria, for instance, this
role is filled by a certified “Heeres‐
bergführer” (Mountain Guide) who
holds a valid visa under SoSprgVerf
(special blasting authorization) regu‐
lations. Additionally, due to the
drone's technical requirements, pilots
undergo specialized training in risk
assessment, mountain safety proto‐
cols, and advanced drone operation
skills to ensure that both blasting and
flying are executed safely and effec‐
tively in mountainous environments.

Efficient Team Composition

Effective drone‐assisted avalanche
control is achieved through a well‐co‐
ordinated UAV (unmanned aerial ve‐
hicle) squad. Typically, the minimum
requirement for the team is a squad
commander, an authorized blasting
officer or mountain guide, and two
drone pilots. This structure ensures
that both avalanche blasting and

drone operations are managed pro‐
fessionally, allowing for a clear distri‐
bution of tasks, risk mitigation, and
swift decision‐making during each
operation.

Versatility for Logistics Support

In addition to avalanche blasting,
drones in this performance class are
versatile enough to take on other es‐
sential logistics tasks in mountainous
areas. Whether transporting critical
supplies to remote locations or sup‐
porting search and rescue missions,
these drones provide valuable sup‐
port beyond avalanche control, maxi‐
mizing their utility for a wide range of
operations in mountain environ‐
ments.

PRESENTATIONS

Conclusion

The integration of drone technology in av-
alanche blasting provides a safer, more re-
sponsive, and versatile solution to
avalanche control. With capabilities to op-
erate at high altitudes, withstand strong
winds, and carry substantial payloads,
drones allow for rapid, compliant, and ef-
fective avalanche blasting operations. By
replacing or supplementing traditional
methods with drone-assisted approaches,
organizations can enhance safety for per-
sonnel and improve operational efficiency,
making drone technology a crucial asset in
modern mountain safety and logistics.
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AIReaS: Al Rescue assist System

Al-based thermal video classification for tactical air-to-ground air-to-ground object
reconnaissance

The problem:
Purely visual air-to-ground reconnaissance of
wanted objects,such as people, using drones is
difficult or even impossible.

Reasons:
1. Looking at a grey thermal soup.
2. Due to the flight altitude, only small thermal

points are visible.
3. High airspeed
4. Tiredness & declining concentration of the

operator (human factor)
5. Viewing spectrum of the camera unsuitable

(gimbal angle)

Camera comparison Thermal + RGB in winter &summer

Winter view

People photographed under the trees
are barely visible - both with a thermal
camera and an RGB camera.

Summer view
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1. Drone flight:

The drone is controlled by the pilot and the
video recorded by the thermal camera is
transmitted to the AIReaS base station on
the ground.

2. Live video signal processing:

The video signal (HDMI) is processed live
(in near real time) automatically and offline
by the AIReaS base station.

3. Control elements of the user interface
(GUI):

• Checking the result using the detection
probabilities

• Coordinates of the recognised person
with a link to a map

• History of all detections
• No training necessary
• Availability of different language

AIReaS solution: Al-based thermal video classification for tactical air-to-ground reconnaissance of persons

Our setup

User interface (GUI): Search results

The video from the drone is
sent to the AIReaS base station,
where it is analysed.

The pilot controls the drone
with a camera.

The sensor data is used to process information processed
for the user:
- Bounding box for detecting people (target tracking) 
- Exact coordinates of wanted persons

Transmission of the
sensor data

Video Capture Device

Wireless / Wired HDMI
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What does the user receive?

Military use cases

Georeferenced information about people, animals or objects being
searched for('Bounding Box') with calculated probability of a hit.

A history of each individual detection with date stamp, 
geodata and commentary.

Army (land forces) & mountain forces:
Mission: Search for wounded, search for own or enemy soldiers.

Navy (naval forces):
Mission: Man overboard (MOB)

Air Force (Air Force):
Mission: More targeted attack based on exact GNSS positions
of enemy positions.

Logistics and support forces:
Mission: Search for own or enemy supply situations

Conclusion

Option 1:
Persons difficult to find due to hours of looking at a 'grey
thermal soup'.

Option 2:
Al-supported detection of wanted persons in near real time with
exact coordinates.

FPS: 27.4

FPS: 29.0



The AtlasPRO and AtlasMESH system
together represent a cutting‐edge so‐
lution in unmanned aerial systems
(UAS) designed to meet the diverse
and complex demands of tactical,
multi‐drone operations. Combining
portability, advanced networking ca‐
pabilities, and rugged performance,
the AtlasPRO tri‐copter and the At‐
lasMESH network are crafted for high‐
stakes missions across various
environments. These systems em‐
power operators with unmatched
flexibility, enabling both single‐unit
and multi‐drone missions in challeng‐
ing terrains, under adverse weather
conditions, and at extended distances.

AtlasPRO is a lightweight, compact tri‐
copter UAV system engineered for
high mobility and easy transport. De‐
signed for man‐packable portability,
the AtlasPRO is well‐suited for rapid
deployment and missions requiring
in‐field adaptability. Its resilient con‐
struction allows operation in nearly
all‐weather conditions, providing re‐
liable functionality even in adverse
environmental settings.

Long‐Range, Secure Communications:
AtlasPRO is equipped with hardened,
encrypted communication systems,
which extend its operational range to
nearly 10 miles for beyond‐visual‐line‐
of‐sight (BVLOS) missions. This secure,
long‐range capability ensures mission
integrity, allowing the AtlasPRO to op‐
erate at significant distances without
sacrificing data security.

Optimized Endurance and Quick
Deployment: With a 32‐minute bat‐
tery life, AtlasPRO provides substan‐
tial operational time for a range of

tactical missions, while its three‐
minute setup time enables rapid de‐
ployment. This quick start‐up
capability is critical for scenarios
where fast response times are neces‐
sary.

AtlasMESH is a powerful networking
solution designed to enable a single op‐
erator to manage multiple UAVs simul‐
taneously through a unified control
system. This networking technology al‐
lows teams to deploy, control, and
monitor multiple AtlasPRO units using
a single interface, eliminating the need
for additional hardware and maximiz‐
ing operational efficiency.

BVLOS Missions and Signal Relaying: 

In BVLOS missions, where drones
must navigate challenging environ‐
ments with potential signal obstruc‐
tions, AtlasMESH provides a unique
advantage. By deploying a secondary
UAV, the primary signal can be relayed
around barriers, maintaining seam‐
less communication even in difficult‐
to‐reach areas. This feature is
especially valuable for missions that
involve complex terrain or urban en‐
vironments where maintaining a di‐
rect line‐of‐sight is challenging.

UAV Hot-Swap Functionality: 

For operations requiring continuous
monitoring, the AtlasMESH system
supports a UAV hot‐swap feature. This
allows operators to replace a UAV
with a depleted battery with a fully
charged one, all without interrupting
the video feed or losing mission con‐
tinuity. This functionality is critical for
extended missions where real‐time
situational awareness is essential.

Mission Data Sharing Across 
the Mesh Network: 

The AtlasMESH system supports se‐
cure, real‐time sharing of mission‐crit‐
ical data such as live video feeds and
coordinate information across con‐
nected devices. This data‐sharing ca‐
pability allows teams to receive
situational updates and collaborate
dynamically, enhancing mission coor‐
dination and adaptability.
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Atlas STATION: 

The AtlasSTATION tablet serves as the
control hub for the AtlasPRO system,
offering an intuitive touchscreen in‐
terface optimized for mission man‐
agement. Its portable design allows
operators to control AtlasPRO drones
remotely from anywhere within net‐
work range, giving users flexibility in
control location and enhancing the
ease of operation in dynamic mission
environments.

Mission Creation and Route Planning: 

Through the AtlasSTATION, operators
can seamlessly design missions, set
waypoints, and chart detailed routes
for one or multiple drones. This ad‐
vanced planning capability enables
precise mission execution and helps
operators maintain control over mis‐
sion objectives, even when managing
complex flight paths.

Data Management and Video Streaming: 

AtlasSTATION’s interface supports
data management, providing opera‐
tors with access to live video stream‐
ing and telemetry data from the
AtlasPRO in real time. This interface is
designed to ensure that critical mis‐
sion data remains readily accessible,
supporting quick decision‐making
and real‐time adjustments.

Integration with Third-Party Systems: 

AtlasSTATION is compatible with
third‐party systems, allowing users to
integrate additional data feeds, soft‐
ware, or mission‐management tools

as needed. This interoperability sup‐
ports a modular approach, making it
easy to customize AtlasPRO’s capabil‐
ities to meet specific mission require‐
ments and align with larger command
systems.

Operational Advantages and Applications

The AtlasPRO and AtlasMESH systems
are well‐suited for diverse operational
scenarios, including:

Search and Rescue (SAR) Missions:
AtlasPRO’s long‐endurance battery
life, BVLOS capabilities, and rugged
design make it ideal for SAR missions
in remote or rugged areas, enabling
extended search operations and data
relay over complex terrains.

Border Surveillance and Reconnais‐
sance: With the ability to control mul‐
tiple drones through the AtlasMESH
system, operators can maintain con‐

tinuous perimeter surveillance over
extended areas, quickly detecting and
responding to unauthorized activity.
Military and Tactical Operations: The
encrypted, secure communication
network of the AtlasPRO ensures mis‐
sion‐critical data remains protected,
while AtlasMESH’s UAV hot‐swap ca‐
pability allows for prolonged monitor‐
ing and intelligence‐gathering in
high‐stakes operations.

Environmental Monitoring and As‐
sessment: For tasks such as wildlife
tracking, environmental surveys, and
disaster response, the AtlasPRO’s re‐
liable performance in adverse
weather and long‐distance capabili‐
ties make it a valuable tool for com‐
prehensive data collection over large
geographic areas.
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Summary

Together, AtlasPRO, AtlasMESH, and At-
lasSTATION form a comprehensive, modu-
lar UAV system optimized for tactical and
extended multi-drone missions. These sys-
tems are designed to maximize flexibility,
enabling a single operator to deploy and
manage multiple UAVs while maintaining a
secure communication network and con-
tinuous mission monitoring capabilities.
With its powerful data-sharing functions,
streamlined control interface, and support
for both individual and team-based appli-
cations, AtlasPRO provides a robust,
adaptable solution for modern UAV opera-
tions in complex, high-demand environ-
ments.
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Drone Passion provides sales and ser‐
vice solutions for Nordic Drones and
Elistair, ensuring optimal perfor‐
mance and support for our clients.
Our dedicated team is committed to
delivering tailored solutions that meet
the specific needs of each operation.

- Rental UAV Detection Service for your
Event/Location: 
We offer drone detection services
for your event or location to pre‐
vent unwanted drone activity.

- Consulting for Anti UAV Systems: 
We provide consulting on the selec‐
tion and implementation of anti‐
drone systems to effectively
counter aerial threats.

- Consulting for specialized drones: 
Our experts assist in selecting and
customizing specialized drones for
specific applications.

- Project management: 
We handle project management for
your drone and anti‐drone projects
to ensure smooth execution.

- Trainings: 
We offer training on the use of
drones and anti‐drone systems to
optimally prepare your teams.

‐ Feasibility studies: We conduct fea‐
sibility studies to determine the
best solutions for your drone and
defence requirements.

- Sales: 
We sell specialized drones and
anti‐drone systems tailored to your
specific needs.

Hooks, Nets, and Logistics Solutions 
for Drone Applications

We offer solutions in the field of load
hooks and nets specifically designed
for use with drones. Our products en‐
able drones to lift and transport pay‐
loads of up to 50 kg, featuring an
optimal balance between self‐weight
and load capacity. This opens up di‐
verse application possibilities, includ‐
ing logistical operations, rescue
missions, and industrial applications.

Hook
Our hook is an in‐house development
designed to meet the highest practical
demands. This innovative solution en‐
sures not only safety and reliability
but also outstanding performance in
operational use.

Net
Our net is also the result of practice‐
oriented development. It has been

specifically designed to enable the ef‐
fective and secure attachment of pay‐
loads to drones and meets the highest
quality standards.

Additionally, we offer customized so‐
lutions which can be provided as a
complete package on request. Our
range includes not only hooks and
nets but also suitable generators, ac‐
cessories, and drones as carriers to
provide our customers with an all‐in‐
one system.

Furthermore, we offer comprehensive
sales and service support to ensure
the optimal use of our products. Our
team specializes in developing and of‐
fering customized solutions tailored
to the specific requirements of your
applications

SkyDrone 7: 
High-Performance UAV System for Security-
Critical Applications

The SkyDrone 7 from Nordic Drones
represents an advanced solution in
the field of unmanned aerial systems
(UAV), designed specifically for high‐
security and demanding operational
environments. Featuring AES‑256‑bit
encryption, the system ensures max‐
imum data security during transmis‐
sion. With a transmission power of up
to 2500 mW, the UAV provides stable
communication even under challeng‐
ing conditions.

The system is equipped with a modu‑
lar payload architecture, enabling
the flexible use of various equipment
configurations. This adaptability ma‐
kes the UAV suitable for a wide range

Drone Passion

Drone Passion
Starasse 2
2355 Wr. Neudorf
Oesterreich

W: drone-passion.at
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of operations, from surveillance mis‐
sions to specialized security and recon‐
naissance tasks. With a maximum
flight time of 74 minutes, the Sky‐
Drone 7 offers exceptional endurance,
significantly enhancing operational ef‐
ficiency. Furthermore, it complies with
the stringent requirements of the MIL‑
STD‑810G standard, guaranteeing
reliable performance in extreme envi‐
ronmental conditions.

One-Way Drones for Tactical Operations

In addition, Nordic Drones offers spe‐
cialized one‑way drones specifically
designed for single‐use military oper‐
ations. These drones are capable of
carrying payloads of up to 4 kg and
can be operated using the same con‐
troller which is compatible with other
UAV models from Nordic Drones, en‐
suring ease of use and operational
flexibility.

With these specifications and ad‐
vanced technology, the SkyDrone 7
stands out as a leading solution in the
UAV sector, meeting the highest stan‐
dards of efficiency, security, and dura‐
bility.

Elistair High-Performance 
Tethered Drone Systems for S
trategic Surveillance Applications:

Elistair offers advanced tethered
drone systems specifically designed to
meet the demands of first responders
and tactical operations.

The LIGH‐T 4 Tether Station allows for
rapid deployment in under 5 minutes
and provides a tether length of up to
70 metres. When combined with
drones, it functions as a mobile
“surveillance tower,” making it ideal
for camp security and troop tracking.

The SAFE‑T 2 system enhances flexi‐
bility with a micro‐tether of up to 100
meters and the option for fiber optic
or BPL dual‐communication. Its IP54
certification ensures stable opera‐
tions in challenging environments
while supporting real‐time data trans‐
mission through the T‐Monitor App.

The KHRONOS system serves as an
“all‐in‐one” solution for mobile and
stationary missions. Ready for deploy‐
ment in less than 2 minutes, it enables

up to 24 hours of ISR operations. With
its RF‐silent and GNSS‐denied capabil‐
ities, it conducts discreet missions,
while a hovering height of 60 metres
makes it ideal for prolonged aerial
surveillance and area protection.

Elistair's systems provide flexible,
cost‐effective solutions for continuous
aerial monitoring, akin to a mobile
surveillance tower, making them in‐
dispensable for security‐critical oper‐
ations.
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The German Federal Ministry of Econ‐
omy has officially approved Donaus‐
tahl, a prominent German defence
company, to manufacture and export
its MAUS drones. These innovative
drones are scheduled for deployment
with Ukraine’s Kraken division, fur‐
thering Donaustahl's contribution to
tactical UAV systems in modern war‐
fare. The MAUS drone platform is de‐
signed to handle both reconnaissance
and direct attack missions, making it
highly versatile for complex combat
environments. Equipped with ad‐
vanced capabilities, MAUS drones are
purpose‐built to target both personnel
and armoured vehicles effectively.

The MAUS drone, showcased at the
ILA Air Show in Berlin, represents a
new generation of first‐person view
(FPV) drones and was presented by
Donaustahl as a "fully modular, cost‐
effective, reliable, and user‐friendly
platform." The MAUS is structured to
require minimal operator training, in‐
creasing its accessibility and appeal
for frontline forces who may have lim‐
ited drone operation experience. De‐
signed as a loitering munition, the
MAUS can operate independently in
the airspace, gathering data and en‐
gaging targets when needed. The
drone can carry a payload of up to 2.7
kg, sufficient to transport RPG‐type
rockets. With a flight range of approx‐
imately 5 to 7 kilometres, the MAUS
can undertake multiple missions over
varying distances, maintaining real‐
time situational awareness through its
high‐resolution camera, which offers
clear imaging even in low‐light condi‐
tions.

One of the standout characteristics of
the MAUS is its construction material:
unlike most commercial FPV drones,
the MAUS is crafted from specially
treated wood rather than carbon. This

innovative choice not only makes the
MAUS approximately 10% heavier
than conventional drones but also re‐
duces frame manufacturing costs by
an estimated 75%. Donaustahl’s
choice of wood, while unusual in
drone manufacturing, enhances the
platform’s cost‐effectiveness without
sacrificing durability or effectiveness.
This makes the MAUS an attractive al‐
ternative to “artisanal” and civilian
drones, which may lack the perfor‐
mance reliability of military‐grade de‐
signs.

The MAUS drone's modular design
enables rapid adaptation on the bat‐
tlefield, with components that can be
swapped out quickly through a
straightforward attachment system.
This approach allows soldiers to ad‐
just the drone’s configuration without
extensive technical training, enabling
seamless payload changes as mission
requirements evolve. Typically, the
MAUS can perform five to six bombing
missions before converting into a
kamikaze unit for a final attack. This
flexibility has been well received in
Ukraine, where reports indicate that
the MAUS has performed favourably
compared to homemade drones used
in combat. Positive feedback from the
Ukrainian forces has led Donaustahl
to consider integrating AI capabilities
into the drone to make relatively au‐
tonomous, further enhancing its oper‐
ational scope and utility.

Adding to the MAUS’s capabilities,
Donaustahl is currently developing its

own AI‐based recognition system,
known as Vulture. This software aims
to enhance the drone’s ability to iden‐
tify and classify targets, including in‐
dividuals and vehicles, with high
accuracy. The integration of the Vul‐
ture recognition system is expected to
add a new dimension to MAUS’s tacti‐
cal application, increasing its value as
a reconnaissance and strike platform.
Once deployed, Vulture is likely to fur‐
ther improve MAUS’s efficiency by re‐
ducing the need for constant human
input, allowing operators to rely on
automated systems to recognize and
track targets.

In 2021, Donaustahl introduced a con‐
cept for an unmanned ground‐based
platform with a combined crawler
and walking undercarriage, further
showcasing the company’s commit‐
ment to innovation in unmanned sys‐
tems. The MAUS drone continues this
trajectory, offering a solution that bal‐
ances affordability, functionality, and
ease of use. As noted by defence ana‐
lysts, the MAUS has emerged as a su‐
perior alternative to improvised
drones, providing a refined, robust,
and scalable UAV option for front‐line
forces. With its growing applications
and adaptable design, the MAUS is po‐
sitioned to play a critical role in cur‐
rent and future conflicts, combining
modularity, cost efficiency, and the po‐
tential for AI‐driven autonomy into
one formidable platform.

Donaustahl
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Insta Group is a family‐owned Finnish
company dating back to 1960 when it
was founded as an industrial automa‐
tion company. Today, industry is still
one of Insta’s business areas, accom‐
panied by defence, cyber security and
software consulting business areas. In
addition to industry, Insta profiles it‐
self as a secure digital solutions
provider for defence and other secu‐
rity critical clients.

Insta continues its annual growth as a
company, with 174M€ turnover in
2024 and 1200 employees, out of
whom some 700 are software engi‐
neers.   

Insta Steel kinetic effect system

With the signing of the Ottawa con‐
vention banning the storage and use
of counter‐infantry mines, Finland
had to replace the existing stocks of
these types of mines with a claymore
type solution (man in the loop). One
of the resulting innovations was a
mine able to rise to an altitude and
detonate kinetic shrapnel against soft
targets, monitored and activated by an
operator, partly according to the prin‐
ciple of claymore mines, but also re‐
placing the kinetic effect of mortar
and artillery fire.

With the appearance of unmanned
aerial systems (UAS) on the battle‐
field, the charge got a new life in being
delivered to target via air. Insta’s spe‐
cialty is the charge, and carrier can be
any available UAS.

Steel Eagle

With the current Steel Eagle RPAS, the
UAS’s 7minute flight time gives a 6km
range to find and fix the target. Steel
Eagle system is currently in FDF oper‐
ational acceptance testing, with FOC
assumed 2024 or early 2025. The
Steel Eagle system has been tested in
extreme cold temperature of ‐30 Cel‐
sius.  

Steel Lynx

The original ground mounted jump‐
ing charge is the basis of the Steel
product family. Named Steel Lynx, it
was developed to replace landmines
and bring back “mine fear”. Its large
area kinetic fire power is what makes
the Steel system unique.

How it works: the operator triggers an
explosive charge with the ignition sys‐
tem. The de‐camouflage charge re‐
moves the camouflage and after a
3‐second delay the main charge rises
to a height of 20m and detonates.
3000 fragments will cover 2000
square metres, with density of 1,5
fragments per square metre. It is ef‐
fective against light armoured vehi‐
cles and soft targets. The fragments
will penetrate 4mm hardox steel.

Steel Burst

The RPAS platform allows the user to
lower the launch altitude below 20
metres, if this is needed to maximize
the impact on the target.  The lower
the charge is fired, the height at which
the fragment density in the target area
is. Integration to UAS platforms is
easy. Insta has experience of several
integration processes to carriers, so
support on the technical integration
can be provided to a carrier manufac‐
turer. 
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FIXAR™ commercial drones redefine
autonomous UAV operations, bringing
unmatched reliability and flexibility to
professional applications in virtually
any environment. With the capability
to navigate confined industrial spaces,
densely forested areas, and even haz‐
ardous or unstable outdoor terrains,
FIXAR drones excel in diverse scenar‐
ios, including remote and rugged loca‐
tions where conventional UAVs may
struggle. These drones are meticu‐
lously engineered for real‐world chal‐
lenges, employing FIXAR's patented
fixed‐angle rotor technology in a
VTOL (Vertical Take‐Off and Landing)
design that ensures efficient, uninter‐
rupted missions while minimizing en‐
ergy consumption and extending
operational range.

FIXAR commercial drones represent a
unique fusion of the powerful lift ca‐
pabilities found in heavy‐duty quad‐
copters and the endurance of
fixed‐wing UAVs. This combination
enables FIXAR drones to achieve sub‐
stantial flight efficiency, stability, and
coverage while carrying versatile pay‐

loads. Each drone is fully customiz‐
able, designed to accommodate spe‐
cialized task‐based payload modules
which adapt seamlessly to meet spe‐
cific operational needs. Options in‐
clude high‐resolution photo and video
cameras for detailed imaging, thermal
and infrared cameras for heat map‐
ping and low‐visibility conditions,
laser scanners for precision 3D mod‐
elling, and advanced navigation mod‐
ules for pinpoint accuracy. Whether
you are conducting critical infrastruc‐
ture inspections, overseeing agricul‐
tural health, or leading emergency
response efforts, FIXAR’s robust range
of payload attachments can be config‐
ured for virtually any requirement.

The FIXAR team of UAV specialists
provides expert consultation to iden‐
tify and customize the exact configu‐
ration you need to accomplish your
objectives effectively. FIXAR's ap‐
proach ensures that your organization
receives a tailored drone system
which aligns with your mission‐spe‐
cific needs, driving productivity, en‐
hancing safety, and optimizing
operational workflows.

Paired with the proprietary xGround‐
Control Software, FIXAR™ profes‐
sional drones deliver an integrated,
comprehensive solution which em‐
powers operators with precise con‐
trol and real‐time data insights.
xGroundControl Software is designed
for seamless mission planning, data
collection, and post‐mission analytics,
enabling end‐to‐end management for
a smooth, user‐friendly experience.
This advanced software platform sim‐
plifies complex UAV operations, giving
users a cohesive toolset to monitor,
adjust, and manage multiple drones
simultaneously, even in real‐time,
which is particularly valuable in time‐
sensitive and large‐scale operations.
By combining cutting‐edge UAV tech‐
nology with user‐focused software,
FIXAR has established itself as a
leader in deploying powerful, reliable
drones across various sectors world‐
wide. In energy, agriculture, environ‐
mental monitoring, construction,
public safety, and beyond, FIXAR™
commercial drones are revolutioniz‐
ing how industries leverage UAVs, set‐
ting new standards for efficiency,
precision, and innovation.

With FIXAR™ drones, your organiza‐
tion is equipped to advance in a
rapidly evolving world, breaking new
ground in what can be accomplished
with autonomous aerial solutions.
Whether optimizing resource man‐
agement, ensuring structural safety,
or responding to emergent needs,
FIXAR is committed to helping you
achieve measurable, impactful out‐
comes with ease and confidence.

To deliver a complete end‐to‐end so‐
lution, any FIXAR package includes a
complimentary two‐day training ex‐
perience which covers the essential

Fixar
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information necessary to fly the
FIXAR fixed‐wing drone, including the
online certification required to benefit
from the warranty.

The extended full 4 day training cov‐
ers an introduction to the FIXAR 007
drone and its functionality, xGround‐
Control software training, xGround‐
Control software tips and tricks for
advanced missions, work with PPK
and other sensors, instructions on
storage, batteries, and charging, safety
rules, a hands‐on demo flight, and a
Q&A session with drone operators.
Send us a message to learn about
training calendar slots.

Solutions

Search and Rescue Mission FIXAR
007 flight tests were conducted by
Uzbekistan’s Ministry of Emergency
Situations over the Kamchik Pass, one
of the country’s most dangerous and
inhospitable places. The gorge pro‐
vides a strategically important access
route for ground transport between
the Fergana Valley regions of Tashkent

and Namangan, bypassing neighbour‐
ing Tajikistan. Its summit reaches
2,268 metres (7,441 ft) above sea
level, and the FIXAR 007 flew at alti‐
tudes of 2500 to 3000 metres.

FIXAR 007 survey for land development 
in VECAUCE, LATIVA

Land development projects always re‐
quire an accurate map and in‐depth
knowledge of the land. In an eco‐
nomics context, it is vitally important
to conduct a comprehensive analysis
which includes the planning of such
aspects as land levelling, drainage, ir‐
rigation, sometimes landslides, and
flood control.

Autonomous Drone Operations
reaching new heights 6000, Drone
operations at high altitudes and con‐
sequentially limited by harsh weather
conditions have always faced diverse
risks and challenges. High altitude is
mostly linked to mountainous terrain,
which contributes to additional chal‐
lenges.

Aerial missions in mountainous ter‐
rain hold a large number of specific
features and limitations. Flights over
mountainous regions are always un‐
predictable due to the existing thin air
and rapid changes in weather condi‐
tions – sudden storms and extremely
cold weather are common even in the
summer.

Cargo delivery to remote locations,
Cargo delivery to remote inhabited
areas, especially if the delivery of the
cargo is urgent or with a high priority
or importance (for example: medi‐
cines, documents, correspondence,
etc.) makes it a costly and complex lo‐
gistic task to overcome.

COMPANIES
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MAVTech s.r.l., originally founded as
an academic spin‐off of Politecnico di
Torino, is now a high‐tech drone solu‐
tions company based in the NOI Tech‐
park in South Tyrol, Italy. The
company’s mission is to bridge the
gap between cutting‐edge aerospace
research and practical civil applica‐
tions, focusing on developing innova‐
tive solutions for aerial surveillance,
tactical support, and consulting ser‐
vices in the unmanned aerial systems
(UAS) sector. All MAVTech products
are designed and manufactured in
Italy, combining advanced engineer‐
ing with local production quality, and
tailored for professional users requir‐
ing high reliability in various opera‐
tional scenarios.

MAVTech is recognized as a leader in
the UAS industry, offering comprehen‐
sive services that extend beyond man‐
ufacturing. The company holds
certification as an RPAS (Remotely Pi‐

loted Aircraft System) Consultant Or‐
ganization from ENAC, Italy’s civil avi‐
ation authority, which underscores its
commitment to operational and safety
standards. MAVTech supports cus‐
tomers with its expertise in aviation
safety management and regulatory
compliance, and can assist in prepar‐
ing critical documentation such as
risk assessments, operation and
maintenance manuals, and invest‐
ment plans tailored to clients' needs
in civil applications. Additionally,
MAVTech provides consulting for in‐
surance companies, brokers, and end‐
users to assess risk and improve
safety protocols for UAS operations.
For certification and compliance,
MAVTech’s team brings deep experi‐
ence in airworthiness, providing guid‐
ance on regulatory requirements
across a range of drone platforms and
equipment. Its certification services
include compliance reviews, certifica‐
tion strategy development, and safety

assessments. This knowledge allows
MAVTech to help clients navigate the
complex regulatory landscape and ad‐
here to stringent certification require‐
ments, ensuring that all solutions
meet civil airworthiness standards.
Training is a core element of what
MAVTech’s hs to offer. The company
provides practical, on‐the‐ground
training for drone operators, end‐
users, and pilots, with courses super‐
vised by certified professional flight
instructors. Its training programmes
include hands‐on sessions using
MAVTech’s Q4T quadcopter for multi‐
rotor applications and the AGRI1900
for fixed‐wing applications, as well as
simulator‐based training for complex
environments. These courses are de‐
signed to prepare operators to safely
and legally use drones in Italy, meet‐
ing ENAC’s standards for legal drone
operation. This includes completing
theoretical and practical training, ob‐
taining medical certification, and reg‐
istering as a recognized RPAS
Operator.

The Q4X drone is MAVTech’s flagship
model, representing the latest evolu‐
tion of their Q4T design, and was
specifically engineered for demanding
applications such as Alpine search
and rescue. The Q4X features a high‐
performance propulsion system,
rugged structure, and modular design
which allows for customization with
various accessories, including strobe
lights, RTK GPS, and LiDAR sensors.
The Q4X also integrates a Pixhawk 2
autopilot system with FC Cube Orange
and upgraded HERE 3 GPS, offering
users precise navigational capabili‐
ties. The Q4X’s collision avoidance
system and light weather resistance

Mavtech
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make it highly reliable in harsh condi‐
tions, ensuring both automatic and
manual flight safety.

Engineered for high‐altitude flights,
the Q4X drone offers enhanced load
capacity and longer operational range
compared to its predecessors. The ad‐
vanced propulsion system includes T‐
Motor 18" propellers with sine wave
ESC technology for smooth and effi‐
cient motor control, improving overall
flight stability and energy efficiency.
Additionally, MAVTech’s innovative
battery compartment design allows
fast battery changes, optimally cen‐
tred weight distribution, and en‐
hanced durability with spark
protection, providing consistent
power and safety in the field.

In alignment with MAVTech’s commit‐

ment to delivering comprehensive so‐
lutions, the company offers extensive
customer support through online ma‐
terials, courses, and consulting ser‐
vices. Its support framework includes
guidance on business planning, safety
assessments, and regulatory compli‐
ance for operators in civil applica‐
tions. MAVTech is also a member of
the Associazione Italiana dei Sistemi
di Velivoli Senza Pilota a Bordo, sup‐
porting the broader drone community
in Italy through advocacy and knowl‐
edge‐sharing initiatives.

MAVTech’s expertise in certification,
regulatory support, and practical
training make it a trusted partner for
clients seeking reliable UAS solutions
across industries. By focusing on
adaptable and robust designs such as
the Q4X, MAVTech enables clients to

operate safely and effectively in com‐
plex environments, such as mountain‐
ous regions, while meeting the
rigorous standards of Italy’s regula‐
tory landscape. Through its integra‐
tion of high‐quality engineering,
regulatory consulting, and training,
MAVTech is well‐positioned to sup‐
port the next generation of drone op‐
erations in Italy and beyond.

COMPANIES
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MIL Sistemika is a leader in military‐
grade software solutions, focusing on
the development and sale of commer‐
cial off‐the‐shelf (COTS) products tai‐
lored for command and control
(C2/C4I) systems, military communi‐
cations, and training/simulation. Its
products are designed to support mil‐
itary and search‐and‐rescue (SAR) op‐
erations, providing comprehensive
tools which meet the complex needs
of modern forces. MIL Sistemika’s
commitment to quality, product inno‐
vation, and strategic value underpins
its success, bolstered by partnerships
with local distributors and regional
support centres.

Vision and Mission:

- Vision
MIL Sistemika envisions equipping
soldiers with software tools which
turn C2/C4I systems into indis‐
pensable force multipliers, enhanc‐
ing situational awareness and

decision‐making capabilities on the
battlefield.

- Mission
MIL Sistemika’s mission is to de‐
sign, develop, and deliver afford‐
able, requirements‐driven COTS C2
and C4I software, providing highly
effective solutions which support
and empower military operations
worldwide.

Key Success Factors MIL Sistemika at‐
tributes its growth and industry lead‐
ership to several core factors:

- Innovation and Adaptability
The company emphasizes “think‐
ing outside the box,” quickly re‐
sponding to emerging market
trends, and remaining agile. By 
developing inventive technical so‐
lutions, MIL Sistemika is continu‐
ously refining its products to
address the evolving needs of mili‐
tary operations.

- Product Leadership through 
User-Centric Design
By engaging ex‐military personnel
in software development, MIL Sis‐
temika ensures its products are
built around real operational re‐
quirements. 

This approach enhances usability
and relevance, aligning products
closely with the needs of end‐users

and creating tools soldiers can rely
on in the field.

- Global Reach via Local Partnerships
MIL Sistemika has built an interna‐
tional presence by collaborating
with local partners who provide
sales, distribution, and customer
support. Through these partner‐
ships, MIL Sistemika implements
focused, region‐specific marketing
strategies which strengthen its po‐
sition as a trusted vendor world‐
wide.

Core Capabilities:

With a robust background in mission‐
critical software development, MIL
Sistemika offers expertise across a
range of areas essential for modern
military operations. Its team includes
former military professionals, top‐tier
software engineers, project managers,
and hardware integration specialists.
Key capabilities include:

- Command and Control (C2) Systems De-
velopment
From tactical command software to
complex C4I solutions, MIL Sis‐
temika develops systems designed
to streamline decision‐making,
manage battlefield communica‐
tions, and enhance overall com‐
mand efficiency.

- Fire Support Systems 
Expertise in designing support
software for artillery, mortar, and
air support, optimizing targeting
and communication in complex,
multi‐domain operations.

- CBRN Systems (Chemical, Biological, 
Radiological, Nuclear) 
The team has specialized knowl‐
edge in systems designed to detect,
monitor, and manage CBRN
threats, helping forces maintain
safety and preparedness.

- Military Communications and 
Data Networks 
MIL Sistemika creates secure, reli‐
able communication solutions tai‐

Mil Sistemika
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lored for harsh environments, al‐
lowing military units to maintain
robust information flow.

- Mobile Usability and Dismounted Soldier
Systems
The team develops mobile and
wearable technology to support
dismounted (on‐foot) soldiers, im‐
proving situational awareness and
communication in dynamic, front‐
line conditions.

- Sensor Networks and UAV/UGV Systems
MIL Sistemika works on integrat‐
ing and managing sensor data from
UAVs (Unmanned Aerial Vehicles)
and UGVs (Unmanned Ground Ve‐
hicles) for reconnaissance and
surveillance, vital for informed tac‐
tical decisions.

Additionally, MIL Sistemika’s exten‐
sive experience in training and simu‐
lations allows it to develop immersive
and realistic scenarios which prepare
soldiers for field conditions, enhanc‐
ing readiness and operational effec‐
tiveness.

Team and Core Competencies:

MIL Sistemika’s team comprises a
highly experienced, specialized group
with over 50 years of collective mili‐
tary and technical expertise. The core
team includes software developers,
project managers, quality assurance
experts, and military hardware inte‐
gration specialists who contribute
unique insights from their time in var‐
ious military forces, including the
Slovenian Armed Forces (SAF), the
U.S. Marines, and the U.S. Army.

The team’s core competencies are
shaped by practical experiences from
military exercises and peacekeeping
missions in regions such as Afgha‐
nistan, Bosnia, and Kosovo, giving
them hands‐on knowledge of the re‐
alities of military operations. These
insights directly inform MIL Sis‐
temika’s software development pro‐
cess, allowing the company to
produce tools which genuinely meet
the needs of military users.

A Dynamic Team Structure:

MIL Sistemika maintains a lean, agile
team of key developers, domain 
experts, sales personnel, and manage‐
ment. To remain flexible and respon‐
sive, they complement this core group
with a larger outsourced workforce
when necessary. By keeping a small
permanent team, MIL Sistemika can
reward key employees with partner‐
ship status, offering them a stake in
the company’s success and encourag‐
ing a high level of commitment and
engagement.

COMPANIES

Consulting and International Influence:

Beyond software development, MIL Sistemika leverages its expertise to offer consulting serv-
ices to other defence technology companies worldwide. Its specialized consulting covers:

• Software Development and Quality Assurance
• Military Communications and IT Support
• Interoperability and Cross-System Integration
• Wearable and Sensor Technology for Soldiers
• Training and Simulation Development
• Command and Control Systems Design and Implementation

Its consulting services draw on MIL Sistemika’s deep domain knowledge and experience in
military operations, making it a valuable partner for companies looking to develop, refine, or
enhance mission-critical defence software and hardware.

Commitment to Excellence and Forward-Looking Innovation:

MIL Sistemika’s dedication to quality and product leadership has positioned them as an in-
dustry leader. By focusing on true operational requirements and engaging in continual im-
provement, MIL Sistemika aims to maintain its reputation as a top innovator in military
software and solutions. Its unique combination of technical expertise, military experience,
and strategic partnerships supports a vision for the future in which soldiers are equipped
with indispensable tools which amplify their capabilities on the battlefield.

In summary, MIL Sistemika is more than a software company it is a trusted partner to military
forces worldwide, dedicated to advancing command and control, communications, and sim-
ulation technologies. Through innovation, strategic global partnerships, and a user-centred
approach, MIL Sistemika is preparing military forces for the challenges of tomorrow’s bat-
tlefield, delivering solutions that enhance readiness, resilience, and effectiveness.
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Quantum Systems is an industry
leader in electric vertical take‐off and
landing (eVTOL) drones, delivering
cutting‐edge aerial intelligence solu‐
tions for both military and commer‐
cial applications. Recognizing the
importance of accurate, timely data,
its mission is to enhance decision‐
making capabilities through advanced
UAS (unmanned aerial systems) tech‐
nology. Its drones are designed to pro‐
vide mission‐critical data in real time,
catering to defence, government, and
commercial clients across a variety of
challenging operational scenarios,
from security and geospatial mapping
to humanitarian efforts.

At the core of Quantum Systems’ ap‐
proach is a commitment to innovation
and quality, embodied in its robust,
field‐proven drones whichcombine
sophisticated hardware with power‐
ful software. Their eVTOL drones, in‐
cluding the flagship Trinity Pro,
provide a unique blend of vertical
take‐off capabilities (such as a multi‐
rotor drone) with the long‐range effi‐
ciency of fixed‐wing aircraft. This
patented “tilt rotor transition” tech‐
nology enables seamless transitions
from vertical to horizontal flight, al‐
lowing for smooth take‐offs and land‐
ings in almost any setting without the
need for additional launch or landing
equipment.

The company’s proprietary technol‐
ogy platform, embodied in the Quan‐
tum‐Skynode autopilot and the QBase
3D mission control software, makes
Quantum Systems drones highly
adaptable, safe, and user‐friendly.
Trinity Pro, its latest model, is engi‐
neered to maximize operational
safety with automated self‐diagnos‐

tics, terrain awareness, and AI‐driven
"return to home" features which en‐
sure reliable performance. Addition‐
ally, Quantum’s drones are equipped
with a wide range of modular, plug‐
and‐play sensors, allowing operators
to capture extensive and detailed data
on every mission.

Quantum Systems’ unique position as
a dual‐focused company, serving both
defense and commercial markets, en‐
ables it to innovate rapidly by trans‐
ferring development speed from the
commercial sector to defense applica‐
tions. This flexibility allows Quantum
Systems to maintain a competitive ad‐
vantage, meeting the distinct needs of
government agencies, private compa‐
nies, and other institutional clients
who require precise, timely, and ac‐
tionable aerial data.

Beyond their current range, Quantum
Systems envisions a future where data
collection through UAS technology be‐
comes increasingly automated and ac‐
cessible. Its vision includes creating a
network of “drone‐ports” or “nests,”
automated hubs which facilitate data
collection on demand, enabling users
to access real‐time analytics as a ser‐
vice without needing to own or man‐
age the drones themselves. This
forward‐thinking model reflects
Quantum’s goal of leading the indus‐
try in AI‐powered aerial intelligence
by integrating hardware and software
into a cohesive end‐to‐end data acqui‐
sition and analysis platform.

To support this vision, Quantum Sys‐
tems is heavily investing in software
development, focusing on artificial in‐
telligence, edge computing, and mis‐
sion‐planning enhancements. By

incorporating AI and real‐time pro‐
cessing capabilities, it aims to provide
unparalleled situational awareness
and reduce the time needed to pro‐
cess and analyze aerial data. This
“Apple‐like” approach, blending top‐
notch software with premium hard‐
ware, is intended to simplify and
streamline data‐driven decision‐mak‐
ing processes for clients worldwide.

The company’s commitment to qual‐
ity and durability is further evidenced
by the Trinity platform’s success,
which has logged over 75,000 flight
hours globally, proving its reliability
and adaptability. The upgraded Trin‐
ity Pro model builds on this legacy by
incorporating Quantum’s latest tech‐
nologies and safety features, provid‐
ing operators with an integrated and
worry‐free experience. In addition to
advanced flight and data capabilities,
Quantum Systems offers a compre‐
hensive support structure, including
an online customer portal and a
world‐class support team dedicated
to training and guiding users.

With expertise in UAS design, multi‐
sensor integration, and end‐to‐end
data processing, Quantum Systems is
poised to disrupt the aerial intelli‐
gence industry. By combining its
eVTOL platforms with a forward‐
thinking approach to AI and automa‐
tion, is building a future where aerial
data intelligence is accessible any‐
time, anywhere, transforming how
data‐driven decisions are made across
sectors.

Quantum Systems
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Suitably Dressed. For Every Mission.
In tropical heat, Artic chill and
drenching rain. During military 
operations, police responses and am‐
bulance call‐outs. Taiga develops sus‐
tainable and functional workwear for
the world's most demanding jobs and
environments. For the last 40 years,
we have helped people whose de‐
manding jobs require them to suitably
dressed and properly prepared. For
each challenging mission.

Research and development

Spending time outdoors when it's
cold, humid or hot is one thing work‐
ing under these conditions is a com‐
pletely different story. Taiga's vision to
develop the world's most durable
workwear places tough demands on
our garments – and equally tough de‐
mands on our competences and skills.

Tested in real life situations

Our product development starts with
you, the user of the garments. Each
piece of every garment is developed in
close collaboration with professionals
from a range of different industries
over several years.

Our developers, pattern designers and
fabric managers meet up with our
most dedicated users out in the field
to gain an understanding of how our
clothes are used. What do people put
in their pockets and how is the life of
the garment impacted? Are the reflec‐
tors still visible after several years of
use? Is the insulation and ventilation
sufficient when changing between
rest and activity in an arctic environ‐
ment?

We can recreate the world's most
challenging weather conditions in our
own test facility ‐ Taiga Climate Lab.
We expose the clothes to harsh tests
to ensure they meet all the necessary
requirements.

Prior to that, we spent several years
together with the users to develop,
enhance and perfect our products.
And the result is workwear that per‐
forms under real ‐ life conditions, not
only in theory.

Knowledge and innovation

The human body performs best in
temperatures between +28ºC and +
32ºC. That is when the body is able to
warm and cool itself and the senses
work at their peak. However, it is a
temperature range in which only a
few of our users carry out their work.
To perform at their best, these people
must wear functional workwear
which adapts to every work situation.

Our clothing systems are based on
knowledge from more than 30 years
of collaboration with climate physiol‐
ogists at universities and colleges and
some of Sweden's most experienced
survival experts. We know what it
takes to uphold one's performance
and be able to make the right deci‐
sions when exposed to extreme cold
or heat.

It's not only the elements that have an
impact on a risk situation. The fabrics
and materials we develop together
with some of the world's leading sup‐
pliers set the standard for profession‐
als who work outdoors in extreme
conditions. This includes everything
from innovative fabrics that protect

against droplet‐borne infections to
advanced IR camouflage materials.

Knowledge feeds innovation, and
gaining knowledge is an ever‐evolving
process. We continue to inquire, ex‐
plore, test and research to make our
vision of creating the world's most
durable workwear for the world's
most demanding climate conditions a
reality. It's part of our DNA.

Durable garments that pass the
toughest tests

Quality, adaptability and longevity are
the reasons why some of the world's
most risk‐exposed professionals
choose our garments. It is an invest‐
ment that pays off, year after year. But
durability is not only about the ability
to last.

We develop our garments in Sweden
and manufacture them in Europe to
ensure a sustainable production chain
with a low environmental impact.
This means shorter transports and
better control of how our garments
are made and how this impacts the
environment. The goal is durable gar‐
ments which protect you from na‐
ture's forces – all while the impact on
nature is minimal.

Protection against IR 

With the rapid expansion of Un‐
manned Aerial Vehicles (UAVs) being
deployed on the battlefield, the tacti‐
cal landscape has shifted significantly,
placing a greater emphasis on ad‐
vanced surveillance and targeting 
systems. UAVs, equipped with sophis‐
ticated sensors, including infrared
(IR) capabilities, have become highly

Taiga
Annebergsvägen 3
SE-432 48 Varberg
Sweden

W: taiga.se
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effective tools for identifying and
tracking assets. As these technologies
become more pervasive, the ability to
evade detection, particularly from 
IR‐based systems, is critical to main‐
taining a strategic advantage and op‐
erational effectiveness.

In response to this growing challenge,
our company is undertaking an exten‐
sive initiative to further develop and
refine camouflage materials which
can effectively counter IR detection.
We recognize the importance of stay‐
ing ahead of evolving threats, and are
committed to creating next‐genera‐
tion camouflage solutions which 
enhance concealment against UAV‐
mounted infrared sensors. This 
includes leveraging cutting‐edge re‐
search, material science innovations,
and advanced testing protocols to im‐
prove the performance of our prod‐
ucts in various environmental
conditions.

Our focus is not only on enhancing the
durability and adaptability of camou‐
flage materials but also on ensuring
that these solutions can meet the de‐
mands of diverse battlefield scenarios.
By developing advanced IR‐resistant
camouflage, we aim to provide mili‐
tary personnel and assets with supe‐
rior protection, minimizing the risk of
detection and enabling them to oper‐
ate with greater security and confi‐
dence in contested environments.
This initiative is a key part of our on‐
going commitment to delivering 
high‐performance, mission‐critical
technologies which address the needs
of modern warfare.

„We would like to express our gratitude for your hos-
pitality and the high quality of the event organization
last week.

Additionally, we wanted to inform you that we have
fully understood and identified the root causes of the
issue that occurred with the Q4X during the demo. 

Unfortunately, it was due to an extremely rare combination of factors which had never hap-
pened before, even after dozens of flight hours with that UAV, including in significantly “hostile”
environments. What reassures us is that we have pinpointed the causes and, as a result, found
a permanent solution”.

MAVTech

Statements
“Thank you for this great event and we were able to
take a lot of things with us”.

MAJ Reinhold Lackner and Philipp Knapp
Company Höhenarbeit

“Thank you again for the nice days with you. Really
very interesting and well organized. I'm sure the
event went well for you too “

PhD Mario Döller
University KUFSTEIN

“On behalf of our team, I would like to express our
sincere gratitude for the warm welcome and hospi-
tality, we received during our visit to the NATO Moun-
tain Warfare Centre. The experience has been
incredibly valuable and has significantly contributed
to our growth.

The opportunity to learn from your expertise and to engage with your team has been truly en-
riching, and we are looking forward to future collaborations. Thank you once again for the sup-
port and the fruitful exchange of knowledge”.

OF 2 Pietro Pierri; OR 8 Gabriele Ferrari; OR 7 Giuseppe Fuorto
41st RGT IMINT Cordenons

“A big thanks to you and your team for hosting the
UAS event this week. It’s been very insightful and in-
teresting in terms of understanding the challenges
and user requirements when considering small UAS
and ISR platforms operating in mountainous envi-
ronments.

It’s not an easy task to deliver an engaging multinational conference but I felt the exchange
of knowledge and experience was valuable congratulations.

I had many engaging conversations that I would like to continue. If you are able to share the
attendee list as we discussed, it would be much appreciated”.

SKYDO
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UAV Workshop 2024

The workshop on Unmanned Aerial
Vehicles (UAVs) provided an in‐depth
look at the rapidly expanding role of
drones in military operations, high‐
lighting the latest technological 
advancements and strategic applica‐
tions. As UAVs continue to revolution‐
ize modern warfare, the workshop
emphasized how new innovations are
transforming these systems into criti‐
cal assets for defence forces across the
globe.

Among the most notable develop‐
ments were advances in UAV design,
including models with greater en‐
durance, enhanced stealth features,
and expanded payload capacities.
These improvements make drones
more capable of operating in hostile
or heavily defended environments.
The increased range and flight dura‐
tion allow for extended reconnais‐
sance and surveillance missions,
while stealth technologies ensure that
UAVs can avoid detection by enemy
radar systems. The ability to carry a
diverse range of payloads from ad‐
vanced sensors to precision‐guided
munitions enables UAVs to take on
both ISR (Intelligence, Surveillance,
Reconnaissance) and combat roles,
making them highly versatile tools on
the modern battlefield.

One of the central themes of the work‐
shop was the development of new de‐
ployment tactics specifically tailored
to military UAVs. These tactics are de‐
signed to maximize the strategic im‐
pact of drones in combat scenarios.
For example, the workshop explored
how autonomous UAV operations can
reduce the need for human interven‐
tion during missions, allowing drones
to perform complex tasks such as
surveillance, reconnaissance, and tar‐
geted strikes independently. This au‐
tonomy is particularly valuable in
high‐risk or remote environments,
where human pilots would face signif‐
icant danger. The integration of 
real‐time data analytics, artificial in‐
telligence (AI), and machine learning
further enhances the operational ef‐

fectiveness of UAVs, enabling them to
process large amounts of battlefield
data, identify potential threats, and
even adjust their mission objectives in
real‐time based on evolving situa‐
tions.

A key focus was the use of UAVs in ISR
missions, where their ability to gather
critical intelligence without putting
soldiers at risk has proven invaluable.
UAVs provide live‐streamed data on
enemy movements, terrain, and bat‐
tlefield conditions, allowing comman‐
ders to make informed, strategic
decisions in real‐time. Additionally,
drones are increasingly being used for
precision airstrikes. Equipped with
advanced targeting systems, UAVs can
identify and engage enemy targets
with a high degree of accuracy, mini‐
mizing collateral damage and increas‐
ing the success rates of military
operations. This precision is espe‐
cially important in urban warfare or
asymmetric combat, where distin‐
guishing between combatants and
civilians is crucial.

The workshop also addressed the
growing importance of UAV swarming
tactics. Swarming involves deploying
multiple drones in coordinated for‐
mations to carry out large‐scale 
reconnaissance, disrupt enemy de‐
fences, or execute simultaneous
strikes. These swarm operations offer
overwhelming advantages, making it
difficult for adversaries to defend
against multiple UAVs operating in
unison. Swarm technology is expected
to play a key role in future warfare by
enabling more dynamic and unpre‐
dictable attack patterns which can by‐
pass traditional air defence systems.
In addition to direct combat roles,
UAVs are becoming increasingly im‐
portant for logistical support in mili‐
tary operations. The workshop
discussed the use of UAVs to transport
critical supplies, including ammuni‐
tion, medical equipment, and food, to
troops in forward operating positions.
Drones can deliver these essential re‐
sources to areas that are otherwise in‐

accessible due to difficult terrain or
the presence of enemy forces. This lo‐
gistical capability enhances the over‐
all efficiency of military supply chains
and ensures that troops receive the
necessary support without exposing
manned convoys to ambushes or
other threats.

Another area of interest was the
evolving role of UAVs in electronic
warfare and cyber operations. Mod‐
ern military drones are being
equipped with electronic warfare sys‐
tems capable of jamming enemy com‐
munications, disrupting radar signals,
and even conducting cyber‐attacks.
This ability to dominate the electro‐
magnetic spectrum provides signifi‐
cant strategic advantages, allowing
military forces to degrade enemy
command‐and‐control capabilities
while maintaining their own commu‐
nications and operational effective‐
ness.

Overall, the workshop highlighted the
growing reliance on UAVs as indis‐
pensable tools in military strategy.
Their versatility–ranging from ISR
and combat missions to logistical and
electronic warfare support–coupled
with continual advancements in AI,
autonomy, and stealth, ensures that
UAVs will play a central role in future
military operations. As militaries con‐
tinue to integrate UAVs into their ar‐
senals, it is clear that these systems
will not only enhance battlefield effec‐
tiveness but also redefine the way
warfare is conducted in the 21st cen‐
tury.

Summary
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As the global military landscape
evolves, the importance of leveraging
advanced Unmanned Aerial Vehicles
(UAVs) in complex environments, par‐
ticularly in mountainous terrain, has
grown significantly. UAVs offer invalu‐
able capabilities in reconnaissance, in‐
telligence gathering, and precision
strikes, making them indispensable
for modern military operations. To
fully capitalize on these advantages in
mountainous regions, which pose
unique challenges, the military must
adopt a multi‐faceted approach. This
strategy will revolve around close 
cooperation with industry, rigorous
testing in realistic environments, in‐
corporating advanced technologies
such as swarms and loitering muni‐
tions ("killer drones"), and compre‐
hensive training programmes for both
operators and planning staff.

Close Cooperation with Industry

Effective utilization of UAVs in moun‐
tainous terrain hinges on close collab‐
oration between military organizations
and industry leaders.

The rapid pace of technological inno‐
vation in UAV systems requires that
military stakeholders actively engage
with manufacturers, defence contrac‐
tors, and tech startups. This collabo‐

ration should focus on the co‐develop‐
ment of UAV platforms specifically de‐
signed for the high‐altitude, rugged
conditions typical of mountainous en‐
vironments. Industry input will be 
essential in advancing technologies
such as high‐resolution electro‐optical
and infrared (EO/IR) sensors, en‐
hanced battery life for longer flight
endurance, and reliable data links
which can function in areas with min‐
imal infrastructure.

Furthermore, close cooperation with
industry will enable early access to
cutting‐edge developments in artificial
intelligence (AI) and machine learning,
critical for enhancing autonomous ca‐
pabilities. These technologies will im‐
prove UAVs' ability to operate in
isolation, detect and engage targets
autonomously, and adapt to evolving
battlefield conditions. By forming joint
research and development teams with
industry, the military can directly in‐
fluence the trajectory of innovation,
ensuring that future UAV systems
meet specific operational demands,
especially in challenging terrains.

Testing and Evaluation 
in Mountainous Terrain

Mountainous regions present a set of
unique operational challenges, such

as low visibility, unpredictable
weather, reduced air density at high
altitudes, and constrained line‐of‐
sight communications. To ensure
UAVs perform optimally in such con‐
ditions, extensive testing must be con‐
ducted in real‐world environments
which closely replicate potential com‐
bat zones. Field trials in mountainous
terrain will allow the rigorous evalu‐
ation of UAV performance in terms of
maneuverability, sensor accuracy, en‐
durance, and the effectiveness of com‐
munication links.

Key testing objectives should include
assessing UAVs' ability to maintain
stability in strong winds, navigate
steep inclines, and safely land on un‐
even surfaces. The development of
UAVs capable of autonomous obstacle
avoidance and precision navigation in
GPS‐denied environments will be crit‐
ical for mountainous operations,
where signal interference or block‐
ages are common. In addition, testing
in this terrain will allow the military
to fine‐tune UAV flight algorithms and
AI‐based mission management sys‐
tems, optimizing them for real‐time
decision‐making in complex and vari‐
able conditions.

Incorporating Swarm and “Killer
Drone” Technologies

Advanced UAV technologies, such as
drone swarms and loitering muni‐
tions (commonly referred to as
"killer drones"), will be instrumental
in future military operations, partic‐
ularly in mountainous regions which
traditional forces may struggle to ac‐
cess. Swarm UAVs, which can operate
in concert with one another through
AI‐enabled coordination, present a
significant tactical advantage by
overwhelming enemy defenses, con‐
ducting simultaneous reconnais‐
sance, and providing real‐time
surveillance over wide areas. These
swarms can be tasked with scouting
difficult‐to‐reach areas, identifying
enemy positions, and even conduct‐
ing distributed attacks.

Killer drones small, agile UAVs capa‐
ble of loitering over a target area and
engaging when an opportunity arises
are another essential asset in the

The Way Ahead
UAV Workshop 2025

Mountain Risk Winter including Using of UAV in Mountainous Terrain 
Date: 17. — 21. 03. 2025

Location: POLJČE/ SLOVENIJA

To conduct a workshop with mountain 
specialists from military mountain units
and related civilian organizations, 
focusing on the Mountain Cell and use of
UAV IOT gain insights that will be 
considered in ATrainP-6, ATP 3.2.1.3, and
a separate publication. The end result
should be a COA to mitigate risks in a
mountainous environment for the troops
in the field.
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mountainous environment. These sys‐
tems allow precision strikes against
high‐value targets, reducing collateral
damage and minimizing the risk to
ground forces. In challenging terrain
where conventional airstrikes may be
less effective or feasible, killer drones
provide an excellent solution by offer‐
ing surgical strike capabilities and ex‐
tended loitering times. Furthermore,
these UAVs can provide real‐time feed‐
back to command centres, ensuring
that strategic decisions are based on
the most up‐to‐date intelligence.

Train-the-Trainer Programmes for
UAV Operators and Planning Staff

In order to successfully deploy UAVs
in mountainous terrain, it is impera‐
tive that both operators and planning
staff receive comprehensive training
tailored to the unique challenges of
these environments. Implementing a
"train‐the‐trainer" model will ensure
the dissemination of advanced UAV
knowledge and tactics throughout
military units, creating a pool of highly
skilled trainers capable of preparing
operators for real‐world missions.
This model will focus on equipping
trainers with expertise in UAV mission
planning, sensor management, com‐
munication protocols, and emergency
procedures specific to mountainous
operations.

Operators must be trained to account
for environmental factors such as fluc‐

tuating weather conditions, reduced
air pressure, and complex topography
when planning and executing UAV
missions. Additionally, planning staff
need to be well‐versed in integrating
UAV capabilities into broader opera‐
tional plans. This includes under‐
standing how UAVs can provide
intelligence, surveillance, and recon‐
naissance (ISR) support to ground
units, coordinate with other air assets,
and relay critical information across
multiple command and control plat‐
forms. By emphasizing "train‐the‐
trainer" programmes, the military can
ensure that personnel at all levels are
prepared to maximize the effective‐
ness of UAVs in both mission execu‐
tion and strategic planning.

Enhancing Multi-Domain Integration

The integration of UAVs into multi‐
domain operations (MDO) will be a
key factor in the success of future
military engagements in mountain‐
ous terrain. UAVs can serve as vital
force multipliers by providing real‐
time intelligence, extending the reach
of communications, and delivering
precise, on‐demand firepower. In
mountainous operations, UAVs
should not operate in isolation but
rather as part of a broader, net‐
worked system which includes
manned aircraft, ground forces, and
space‐based assets. This level of inte‐
gration will ensure that UAVs en‐
hance situational awareness and

mission effectiveness across all do‐
mains–air, land, sea, and space.

To achieve this, future UAV platforms
must be designed with interoperabil‐
ity in mind. They should be able to
share data seamlessly with other mil‐
itary systems and provide near‐in‐
stant feedback to commanders. In
mountainous terrain, UAVs can serve
as invaluable communication relays,
linking ground troops with higher
headquarters when traditional
means of communication may be
compromised. UAVs should also be
integrated into electronic warfare
strategies, providing capabilities for
jamming enemy communications or
spoofing their sensors. By making
UAVs a central component of multi‐
domain operations, the military can
enhance its operational flexibility
and responsiveness in high‐altitude
environments.

In conclusion, the way ahead for UAVs
in military environments, especially in
mountainous terrain, involves a com‐
prehensive approach which empha‐
sizes innovation, rigorous testing,
advanced technologies, and enhanced
training. Through close cooperation
with industry, field testing in challeng‐
ing terrains, the adoption of swarm
and killer drones, and the develop‐
ment of robust "train‐the‐trainer"
programmes, the military can ensure
UAVs remain a critical tool for future
operations. Furthermore, by integrat‐
ing UAVs into multi‐domain strategies,
the military will be well‐positioned to
navigate the complexities of moun‐
tainous warfare, securing operational
superiority in any environment.

To conduct a workshop with
mountain specialists from 
military mountain units and 
related civilian organizations to
evaluate recent accidents in
mountainous environments with
a focus on the summer season
IOT gain insights that will be 
considered in the ATrainP-6, ATP
3.2.1.3 and a separate 
publication. Develop options for
the use of UAS in the 
decision-making process.

Mountain Risk Summer including Using of UAV in Mountainous Terrain 
Date: 15. — 19. 09. 2025

Location: POLJČE/ SLOVENIJA
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