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What is Remote Tower?
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But for what for? ,_#7
- et DLR

| - \ = Opportunity to
A#E P ‘ | increase:
' &
- = Cost-effectiveness
i[/]/f/'—/ A > Service Level
=> Safety
= Job Satisfacion
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Airports in Germany

= 15 International
= 20 Regional

+ 370 smaller ones

Quelle: Wikipedia: Liste der Verkehrsflughafen in Deutschland
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State of the art Remote Tower Optical Systems (RTOS) 4#7
DLR
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Conventional Remote Tower (>500K€ investment)
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Remote Tower Controller Working Position at RTC Leipzig

Source: DFS GmbH
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Motivation
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How can we make it even
cheaper?

Smallest Airports:

« Lower Service Level (no ATC but
AFIS/RADIO)

 Less traffic, less commercial air
traffic, less IFR operation

» Less complex and time critical

< Less sophisticated remote tower
setups may be sufficient possibly



Basic Building Blocks of a Remote Tower Optical System (RTOS)

LR
Aerodrome Operator at RTM remote
location location
Optical Sensors [Augmented]
Image Encoder Image Decoder i
_» Image Encoder/ >  Network ———» 'mageDecoder/ o Optical Sensor
Processing - Processing Presentation
PTZ Function Control HMI

Time Source
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Example Configurations for RTOS(s) #
DLR

FieldOfView Resolution ColourDepth FrameRate Compression

:" | I

Optical Sensors Horizontal x Pixel per degree Average bits/pixel Frames per H.264 1:125 Erforderliche
Vertical & (Total MP) ratio second (fps) (standard) Bandbreite
(12 = standard)

Rotating Camera  360° x 60° ~12 ~1:125 ~37 Mbit/s
Sensor ("78 'V'P)
Fixed Full HD 360° x 45° 43 ~12 30 ~1:125 ~86 Mbit/s
~14x HD Cameras (portrait)  25° x 45° per cam (~30 MP)
Fixed 4K 360° x 60° 64 ~12 30 ~1:125 ~255 Mbit/s
~11x 4K Cameras (portrait) 34° x 60° per cam (~88 MP)
PTZ Camera HD 64° x 36° 30 ~12 30 ~1:125 ~6 Mbit/s
30x zoom (wide) (~2 MP)
2,2°x1,2° 873
(tele) (~2 MP)
Low Budget Pano  360° x 90° 22 ~12 15 ~1:600 ~5 Mbit/s
2x HD Cameras (landscape) 180° x 90° per cam (~14 MP)

Jakobi (DLR) - Airspace World 2024, Geneva, 2024-03-21



PTZ-Camera
5.000 €
2x Panorama-Camera (= 360°) 600 €
3.200 € o]
Computer .
ca. 2.000 € L==
bandwidth
ca. 11 Mbit/s Total costs: ca. 12.000 €
(3G+ possible) + network costs
+ camera set-up
+ others
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Remote Tower meets Virtual Reality
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Concept 4#7
DLR

» Complete Tower CWP in Virtual Reality
incl. 360° Panorama + PTZ, interactive e-Flight Strips, Radio, VCS, Light Board, charts, MET,
ambient sound

» |ocation independent (VR glasses wireless via WiFi / VPN and batterie)
* No hardware, except of VR glasses and cameras
» CWP updates and harmonization via software updates

= extremely flexible and cost-effective

= offering unlimited possibilities and freedom to create the
exact work station YOU want and need. From anywhere at
any time.
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Prominent Use Cases 4
| DLR
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Study at the DLR site in Braunschweig #7
with 15 ATCOs & 7 AFISOs in shadow mode with life EDVE traffic DLR

» Cyber sickness after 1h immersion within acceptable levels ‘/

= Usability ‘/

= Very good results for Ul
= Okay results for PTZ camera movement

= ATCO/AFISO's found the freehand interactions with the panels very intuitive ‘/

= Compared to a traditional RTS with monitors the Virtual Tower felt like being

in a real tower‘/
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Publications

Publication planned at EAAP35,
Athens, Sep 2024
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2nd Edition (2022)
,DLR Remote Tower Book*
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https://www.remote-tower.eu/wp/
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The modernisation of air traffic management is one of the main challenges of current aercnautics research.The Single

European Sky ATM Research (SESAR) project defines, develops and deploys what is needed to increase ATM Rece nt News

performance and build Europe’s intelligent air transport system.

Part of SESAR are the projects PJ05 “Remote Tower for Multiple Airports” and PJ05-W2 “Digital Technologies = SCSAR PI05-W2-35
Multi Remote Tower

for Tower"”, which focus on the safe and efficient airport of the future. By bringing the concept of remotely controlling
multiple airports as well as HMI interaction modes for airport towers to higher maturity levels, the SESAR projects aim
at providing small and medium sized airports with more cost-efficient and service tailored air traffic services.

The current programme is SESAR 2020 supports projects to deliver solutions in four key areas, namely airport _ EUROCAE WG-100
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Come and
have a
hands-on

trial
at our stand
#D34

joern.jakobi@dIr.de
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Check out
the Video!

Come and
have a
hands-on
trial

at our stand
#D34

joern.jakobi@dIr.de

https://api.screen9.com/embed/suHtsfPWQP2P7T)754HC7YpcN1JFj800ef7YTJo6sNIh70DP9wWM{Dyyrdc8Uj7UZ
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