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Experimental Research and Capability Development _Jﬂm\

~Experimentelle Fahigkeitsentwicklung ist die Anpassung des personellen, materiellen oder
ausbildungsma&isigen Zustandes der Streitkrdfte zur Sicherstellung der erforderlichen
Einsatzbereitschaft auf Basis vorangegangener Experimentalphasen.”

DIGITAL HEADQUARTERS

ENABLING AN INSIDE VIEW INTO THE URBAN ENVIRONMENT

The S30MT [Triple-S] Operations Mission Tool is a key resource in mission planning within urban

environments. |t enables an inside view into the environment on all three levels of movement
thereby improving our spatial understanding.

PROJECT NIKE BLUETRACK SUCCESSFULLY FINISHED!

1=

© Theresianische Militdrakademie 2025 Seite 1von 9


https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Grafiken_Bilder/230922_SOMT_092032_10.png
https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Videos/S3OMT.mp4
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> Military troops equipped with the NIKE BLUETRACK system at the demonstration event IRON NIKE.
(Source: IfG der TU Graz]

> Multiple VR users looking at tactical symbols in the Subsurface Operation Mission Tool (SOMT] [Source:
Laabmayr]
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https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Grafiken_Bilder/NIKE_BLUETRACK_Picture1.png
https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Grafiken_Bilder/NIKE_BLUETRACK_Picture2.png
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> Tracking of operators at the demonstration event IRON NIKE. [Source: IfG der TU Graz)

The NIKE research and development program [www.milak.at/nike] deals with all questions of
operational management in underground service infrastructure (traffic, energy, various supply
and disposal services]), whose trouble-free operation guarantees the functioning of public life.
However, the lack of lighting and ventilation and the wide ramifications of the tunnel systems
make this task difficult. In addition, a potential adversary could specifically exploit these
circumstances as part of a hybrid attack. An exact determination of the location of one's own
forces is therefore a decisive prerequisite for the successful planning and implementation of
underground operations. Above all, so-called blue-on-blue situations, i.e. firing on one’s own
forces, should be avoided in this way.

NIKE BLUETRACK deals with this precise navigation in underground structures, which is much
more demanding than above ground due to the omission of GNSS [Global Satellite Systems] for
positioning. As part of the project, a blue force tracking system is being developed that visualizes
the positions of the own armed forces on the map of the Subsurface Operations Mission Tool
(SOMT] in real time. A fast and correct representation of the ongoing operation facilitates the
decision-making process and thus increases the safety of the military/emergency services and
civilians involved.

The goal was to develop a reliable and robust navigation system that, in the event of an attack,
would be able to cope with all the challenges related to the changing environment. It is based on
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https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Grafiken_Bilder/NIKE_BLUETRACK_Picture3.png
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distance measurements and a 3D tunnel model.

Since no usable infrastructure or prior map information can be assumed, the Fast Tunnel
Modeling Tool (FTMT]) was developed for the rapid generation of maps during the mission.

The soldiers are equipped with two IMUs on each foot and an UWB tag. In addition, UWB anchors
are installed in the underground structure, whose coordinates are estimated over time from the
positions of the units moving in the tunnel using a particle filter. With this method, the UWB
network can be extended from a previously measured base network [at least 4 anchors with
known positions).

The entire navigation algorithm is implemented on the latest Raspberry Pi model and consists of
two stages: a zero-velocity-aided INS, which links the information from the two IMUs (first stage])
and a particle filter (second stage]. The particle filter combines the relative position and heading
from the INS, the UWB distance measurements and the map information into a 3D position
solution. The entire tracking system works in near real time and enables interoperability with the
developed SOMT.

A novel zero-velocity detector - designed for a foot-mounted INS - was introduced that copes
with different motion types, such as walking and running. It is based on a gated recurrent unit
network that represents an updated form of a recurrent neural network, which recognizes
sequential patterns in data. A major advantage of the detector is its invariance to the IMU’s
orientation.

The accuracy of the system was tested in a railway tunnel where metal signs and a train acted as
sources of interference. The resulting trajectory was compared to a reference solution obtained
with a total station. Despite multipath effects, unfavorable geometry and a limited number of
available anchors, the horizontal positioning errors were between 0.7 and 1.5 meters, while the
vertical positioning errors were around 1.5 meters (depending on the route]). The navigation
solution provided robust positioning information even when switching between different motion
types and infrastructure setups. The position solutions were also successfully visualized in the
SOMT.

The proof-of-concept, i.e. the test of the NIKE BLUETRACK system under real conditions, was
carried out as part of the NIKE Research Activity 2022 ["IRON NIKE", July 2022] at the “Zentrum
am Berg?. Routes in the front area of ??the tunnel system achieved more stable solutions, while
larger lateral errors occurred near ??parked busses. The system was not found to be disruptive
in real use, but the prototype showed weaknesses in Bluetooth communication and in the
stahility of the plugs. The battery life of the prototype and the UWB nodes exceeded the user
requirements.
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FAST TUNNEL MODELLING TOOL BEI AGIT 21 VORGESTELLT
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FORSCHUNGSGRUPPE NIKE NIMMT BEREITS ZUM ZWEITEN MAL
AN DER AGIT TEIL

ELMT

Fast Tufinel Modeling Tool

Bereits zum zweiten Mal hat die Forschungsgruppe NIKE an der AGIT teilgenommen. Diese
Fachkonferenz bezweckt die interdisziplinare Vernetzung und Weiterbildung im Bereich der
Geoinformatik. Im Block ,Strategische Anwendungen” wurde das Fast Tunnel Modelling Tool

(FTMT] vorgestellt, welches einen wesentlichen Beitrag zur Bewaltigung komplexer Einsatze
unter Tage leistet. Es unterstitzt die Visualisierung dort, wo keine digitalen Daten vorhanden

sind.

MOBILES WETTERTOR IM TEST

ERSTE VERSUCHE IM ZENTRUM AM BERG VERHEISSEN ERFOLG
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https://www.milak.at/fileadmin/milak/InstOWB/Forschung/FTMT.png
https://agit.at/
https://www.laabmayr.at/tunnel-plus/rd/ftmt-fast-tunnel-modeling-tool/
https://gispoint.de/gisopen-paper/7054-das-fast-tunnel-modelling-tool-fuer-untertagebauwerke.html?IDjournalTitle=5
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Im Zentrum am Berg konnte erstmals das mohile Wettertor aufgebaut und getestet werden.

Dabei handelt es sich um eine Abgrenzung von verschiedenen Luftungsabschnitten, die
innerhalb von klrzester Zeit errichtet werden kann. Wurde in der ersten Phase lediglich ein
Prototyp, bestehend aus Netzen und Seilen, verwendet, so konnte nun das mafRangefertigte
Modell erfolgreich auf Funktion und Dichtheit gepruft werden.

SUBSURFACE OPERATIONS CELL [SSOC]
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https://www.milak.at/fileadmin/milak/InstOWB/Forschung/210615_allg_Blick_in_den_Tunnel.jpg
https://www.zab.at/
https://www.milak.at/fileadmin/milak/InstOWB/Forschung/Illustration_1_SSOC.png
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Die SubSurface Operations Cell [SSOC] ist eine Gruppe von zivilen und militarischen Experten fur

Einsatze unter Tage. Sie entfaltet ihre Starke durch die wirkungsvolle Kombination von zivilem
Ingenieur-Knowhow, militarischer Fachexpertise sowie der Fahigkeit zur raschen
Datenintegration und -visualisierung und begleitet samtliche Forschungs-, Entwicklungs- und
Trainingsaktivitaten.

EXPERTEN DER
SSOC BEURTEILEN
DIE LAGE UNTER
TAGE

Im Rahmen der letzten
Ubung der SSOC im
September 2020
wurde das
Schwergewicht auf die

Integration der
Experten in den
Prozess der

Stabsarbeit gelegt. Die
intensive Nutzung
virtueller und
augmentierter Realitat
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https://rdcu.be/ca2AD
https://www.milak.at/#slideCarousel_1341_1
https://www.milak.at/#slideCarousel_1341_1
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ermoglicnt einen
Einblick in das
Untertagebauwerk,

der im

Planungsverfahren
sonst nicht maoglich
ware.

Fotos und Grafiken: OBH /
Hammler und Forschungsgruppe

NIKE

KAMPFGRUPPE NIKE

Die Kampfgruppe NIKE
bildet den
gefechtstechnischen
und taktischen
Rahmen fur die
experimentelle
Fahigkeitsentwicklung
Zur Bewaltigung
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https://www.milak.at/#slideCarousel_1342_1
https://www.milak.at/#slideCarousel_1342_1
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komplexer  Einsatze
unter Tage. Sie
besteht im Kern aus
Infanterieelementen,
wird mit Pionieren und
Soldaten der ABC-
Abwehr verstarkt und
fur den Einsatz unter
Tage spezialisiert.

Fotos: OBH / Pezzi Bleyer
und Montanuniversitdt Leoben /

Bendl
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