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The situation

Å Yesterday evening: Two separated worlds
Ą The maritime world: highly and globallyregulated, standardized, IMO, IHO, IALA, SOLAS, UNCLOS etc.
Ą The aviation world: highly and globallyǊŜƎǳƭŀǘŜŘΣ ǎǘŀƴŘŀǊŘƛȊŜŘΣ L/!hΣ ΧΧΦ ŜǘŎΦ
Both are highly professionaland have similar systems/processes which have different names (example)

Å Today:There is a new-comer: drones
Ą The drone world: highly regulated, standards are evolving Ą still a lot in progress
Ą S-57 to S-100, a door opens to real time data and M2M communication

Å Tomorrow: Unmanned aviation is coming soon

Å Challenge: working together in integrated operations
Ą Setup and maintenance of offshore structures (oil & gas, wind parks etc.)
Ą Accidents, examples: machine failure/blackout, fire on board (Fremantle Highway)

ÅWish, dream, requirement:
Ą!ǿŀǊŜƴŜǎǎ αŀōƻǳǘ ŜŀŎƘ ƻǘƘŜǊά 
Ą Sharing a common situational picture
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Sharing the common situational picture

Å Maritime world: 
Ą The work horse is ECDIS, the S-100 family of standards, S-200, S-300 etc.

It runs on every bridge of any slightly bigger vessel
It runs on the PPU of the pilots, the portable pilot unit
It runs on the VTS control tower 

Å Suggestion:
 [ŜǘΩǎ ƛƴǘŜƎǊŀǘŜ ŘǊƻƴŜǎ όŀƴŘ ŀǾƛŀǘƛƻƴύ ƛƴǘƻ 9/5L{ Ǿƛŀ ǎǇŜŎƛŦƛŎ ŀŘŘƛǘƛƻƴŀƭ ƭŀȅŜǊǎ

 taking over their information and displaying it to the maritime world.
 [ŜǘΩǎ ŀǾƻƛŘ ŀŘŘƛǘƛƻƴŀƭ ǎŜǇŀǊŀǘŜ ǎȅǎǘŜƳǎ ŦƻǊ ŘǊƻƴŜǎ όŀƴŘ ŀǾƛŀǘƛƻƴύ

Å The aviation and drone world: Hand-over to Tim Strohbach  Ą Aviation & drones

Å Further agenda:
Fabienne Vallée  ĄMaritime = ECDIS + harbour trials
Gunnar Tietze  Ą conclusion + take aways
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Two Separate Worlds
Example IMO vs. ICAO
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Two Separate Worlds
Example Electronic Navigational Chart (ENC) S-57  vs. ICAO Chart 
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Two Separate Worlds
Example AIS vs. ADS-B

© marinetraffic.com/en/ais © flightaware.com/live/map
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Two Separate Worlds
Example α/h[w9Dǎά vsΦάL/!h !ƴƴŜȄ нΥ wǳƭŜǎ of the !ƛǊά
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Two Separate Worlds
Example VTS vs. FIS
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What is different to today?

Å Today with manned aviation: 
Humans are looking out to avoid collisions (called VFR)

ÅWith Drones operating in VLOS (Visual line of sight), we can do the 
same

Å In the future more and more drones may fly 
automatically/autonomously in the vicinity of water ways

ÅWhen drones are remotely piloted, the human may still avoid 
collisions by using e.g. a live video stream, but limited scalability

Å Already today, Captains are puzzled by the presence of drones

Å Future: 
CǊƻƳ α{ŜŜ ŀƴŘ !ǾƻƛŘά ǘƻ αdetect and avoidά

Å New concepts for collision avoidance and more awareness about each 
other may be needed

© https://youtu.be/0aPYy_nzctQ?si=oA4MysIXhk63EqbP

© Fraunhofer IFAM

© https://www.columbiariverbarpilots.com/pilot -service/pilot -transfer/by -helicopter/

© Fraunhofer IFAM
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What is different to today?

© Fraunhofer IFAM

Å Today with manned aviation: 
Humans are looking out to avoid collisions (called VFR)

ÅWith Drones operating in VLOS (Visual line of sight), we can do the 
same

Å In the future more and more drones may fly 
automatically/autonomously in the vicinity of water ways

ÅWhen drones are remotely piloted, the human may still avoid 
collisions by using e.g. a live video stream, but limited scalability

Å Already today, Captains are puzzled by the presence of drones

Å Future: 
CǊƻƳ α{ŜŜ ŀƴŘ !ǾƻƛŘά ǘƻ αdetect and avoidά

Å New concepts for collision avoidance and more awareness about each 
other may be needed
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Industrial example: EMSA

© https://www.emsa.europa.eu/rpas -
activities/item/4373 -emsa-provides -
enhanced -surveillance -capacities-for -
romanian -border -authorities -in-the -
black-sea.html
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Why do we need to speak? 
ΧCǳǘǳǊŜ drones will use αyourά air- and seaspace

13

Heatmap of ship s ignals  (AIS) Heatmap of helicopter s ignals  (ADS -B/FLARM)
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The AVIATION view
Especially state aircraft often operate in low level airspace όŜΦƎΦ нллŦǘ Ғ слƳύ
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Heatmap of ship s ignals  (AIS) Heatmap of helicopter s ignals  (ADS -B/FLARM)

Image sources:
https://www.thb.info/rubriken/schifffahrt -service/detail/news/vertragsverlaengerung -fuer -wiking.html
https://www.airbus.com/en/newsroom/press -releases/2020-09-htm -helicopters -to -become-the -first -operator -to -use-the -new -h145
https://www.rth.info/news/news.php?id=2114
https://www.yacht.de/seenot -neue-hubschrauber -fuer -sar-einsaetze-in -nord -und -ostsee/
https://www.jetphotos.com/photo/5769879

SAR (Navy)

Military /Navy Federal police

Rescue (HEMS)

Offshore maintenance

ƄShipƁ-Pilot transfer

https://www.seeflieger.de/geschichte/geschichte3.php
https://www.seeflieger.de/geschichte/geschichte3.php
https://www.seeflieger.de/geschichte/geschichte3.php
https://www.seeflieger.de/geschichte/geschichte3.php
https://www.seeflieger.de/geschichte/geschichte3.php
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Heatmap of ship s ignals  (AIS) Heatmap of helicopter s ignals  (ADS -B/FLARM)

Up to  80m

The MARITIME view
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Coordination and Integration of drones into existing entities
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/ƻƴŎƭǳǎƛƻƴ ŦƻǊ ŎƻƻǊŘƛƴŀǘƛƻƴ ŦƻǊ ǘƘŜ άŘǊƻƴŜ ǿƻǊƭŘέ
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As a Drone you need to 
integrate yourself into an 

already quite complex world
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How to find a corridor for drones -  1) Satellite image

Å Example here: 
αwŜǎŜŀǊŎƘ ƻǾŜǊ ǿŀǘŜǊά

Å Roughly define where 
you want to go

Å What you want to do

19

Testing

Cuxhaven
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How to find a corridor for drones ς 2) A map

Å Get an overview of 
infrastructure

20
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How to find a corridor for drones ς 3) Open Sea map

Å For our use case, add 
the shipping entities

21
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How to find a corridor for drones ς 4) Water way

Å Stay out of the water 
way a much as possible

22
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How to find a corridor for drones ς 5) Geo zones

Å Add the legal geo zones

Å One of the U-Space 
Services

23
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How to find a corridor for drones ς 6) Detailes of manned aviation

Å Compuloryreporting 
points

Å Heli routes (not visible 
on the image)

Å Heli decks

Å Areas where pilots are 
transported by heli

24
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How to find a corridor for drones ς 7) Rare bird populations

Å Gull-billed tern collony

25
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How to find a corridor for drones ς 8) Seal banks

Å Known areas of of seal 
gatherings 
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How to find a corridor for drones ς 9) Breeding grounds 

Å Potential breeding 
grounds of birds (even 
when not a 
conservation area)
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How to find a corridor for drones ς 10) Seal sightings

Å seal sightings over the 
last 10 years
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How to find a corridor for drones ς 10) Kite surfing

Å Kite surfing zones
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How to find a corridor for drones ς 11) Population

Å Population density 
estimation by using the 
global human 
settlement layer
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