Taking flight:

the digitalisation
of civil aviation

Increasing airspace congestion is driving a transformation in air
traffic control systems, including Al-powered digital platforms
integrating multiple data streams. James Atkinson reports

il air navigation service

providers (ANSIS) are

facing a rumber of

issues of which sispace

congestion i perhaps the
ot immiediane challenge. In 2025,
Hight numbers recovered to pre-Covid
pandemic bevels with 38.9 million
Hights recorded worldwide, acoording
1o the Internarional Air Transpon
Amocimion (LATA)

IATA predices the nember will rice
1o 40,3 million in 2026, with toal
passenger numbers expected 1a hin 5.2
hillion. These numbers are puing
inciessing presure an AMSP

*In avision there is limiced airspace
and a limited number of air vraffic
comrollers, and acrow the world cheee is
the dithculry of holding oato contrller
safl,” says Reinhand Grimm, executive
vice-presdent ATM civil ar Frequenais,

*An the mme time, we have alm
seem an increaee im delays, currenaly
meeasaresd in millions of minures,” notet
Ruobin Houtmeyers, R direcior at
Ocrave Ao Producrs (Olrave is 2 gpin
off of various Heagon divitions),

He saya thiere are many reasons for
this, uududmg |.111|inr_||.u|n. Bar it
has bed 10 3 comeniu thar the digieal
amsfosmation of air waffic conrral
(AT sysiemas is nevessany mJqu
sieambine all the data and aid
dexision making.

ANSIs e l'lu:g:lnnmg b Mmiggrane
thein legacy monolithic air irafhc
management (ATM) and ATC gysiems
1o open digieal data platforms. Thes
plasforns will integrate slosd AT
sodutions and wippon a greater tange
of applications. This will help w0 make
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ATC safer, moee efficient and mare
proactive, as well as kessening the

barden an air rathe conmrollers.

Open standards

Hourmeyers savs the kinds of open
digital data plarfosms develaped

over the past decade peovide a cose
archiecture, which bring all the
different dara srreams capether and o
which specific sviatinn applications
can then connect. “You ger a one-sap
shop for all your dacs sereams, This

is ewseniial "

Haw do the plaforms wodk in
praciice! “The imposant thing is
the availabélivy of epen imesopesable
digial standards that are capable of
representing, the complexity of the
aviation world,” says Howmeyers.
“Including Aight plans, airpon lavoas,
virmual rauves in the sky, weather
plemamena and so on,

“IF you want 1a suppon digical
rranslormarian you alio need standards
andl data formars thar ase capable of
representing, thar specific aviatian
infermation in a digital way, o it
can he used by applications rather
than humans”

Mapor aviarion authosities such as the
FAA (Federa] Aviatiom Adminiserarion)
in the US and Eurocontiel in Euwrope
have invested a kot of time and effort in
devedaping these standards, The starting
ot far this was the ST (Sysem
Wide Information Management)
propect, a key component of the SESAR
(Single Earopran Sky ATM Research)
programine,

SWIM s out oo hanmoniee ihe
exchanpe of aeronautical, weather

amd Ilil;ht anformation for 2l aviasion
stakehadders, Irs key aim was 1o inorease
commaoi situational awareness by
making available consistent
informaticn e differens users such
as pilats, air eraffic contmallers and
disparchiers o suppore mare proacrive
decasion-making,

The klea was wo pull wogerher the

such s VHF radics, dara linle systems/
satellite comuns devices and weather
manitaring spsienis,

I alse browphe eoperther ATAM
awtamation systems — inchuding flight
data peocessing - airpace usage,
plans and rraffic paterns, as well as
surveillance and navigation aids such
s |_l1rn|||:c| basedd raclar and ALVS-I
{Awtamatic Dependent Survellance
Broadeass), The | in o savellites hased
system thar amamasically sraadcasts an
aircralts GI'S pasnion, alioude, veaciry
atdd L1 v renviisd siansons and arler
aircralt approsimately every e,

ight

weasstorilbonl camme.cam o [

Cicher leey aviztion standards include
AXM (Aeranaical Infarmarian
Exchange Musdel), which is desigred
wa enable the managemens and
diseribuzrion af AIS (Aeranawrical
Liskarmasion Services) daa in diginal
Farmar hased an GML

FLXM (Flight Infarmation Exchanpe
Pelobell, meanwhibe, pravides
larmnised daca serucires for Bighe
infrmanion. WM (Weather
Inslarmarion |'Z\r_h.m|.',|_' Meladel) enables
the exclange af weather relared
infrmarinn and is used by bark
Eurscantral and the FAA.

Adather mojor advance was the
standardisation ||d’|:|itr.iu| BT AN
{Aviarion Information Medes), Classic
MEYTAMs are fext mssages wsed o
brie prilots abiur anyrhing thar mighs
inpact cheir Highs abesl of take-off,

“But onee they were in light
everything was already turdared,” says
Flonimepers. “They luad 1a rely an air
rralbic contrnllers w make correctinns i

I e omms Today

their roure if they entered

reserved ainpace ar there was a
thundersearm coming up. So, it was
reactive behaviour”

Diigieal NOYTAMS: act a5 & ‘node’
within the SWIM nerwedk, replacing
text-based miessiges wich machine-
readable, dam.centric informarion.

They enable autemaric processing,

Hleering and graphical display of
infrermisticn in che cockpir.

“These new standards are no
longer meane o be resd by a buman
h-:iuz," says Howrmeyers. " Insread,
they ane inrecpreved by a sysem tha
can aueemarically filer thousands of
NOTAM: anal just pick out the ones
thar affect thas [Nnia.'uhrﬂigh:. locan
als visually show dara en the sereen.
IF 4 caxiway is ne longer available, For
exumple, it is marked red w0 show the
piloe s 1o ga there”

Much more preactive
This kine of cechnology allows pilaes
1o he much mare peoactive, as they can
check all the dara and muke changes w
their trajectory if mecestary: Ir also eoses
the pressures an conrrallers, as chey
o know the pilor is seeing aned using
the sime dara as chey are.

“These new standards and dara
foerars are key enablers for the
new dataeorienied placforms and
archirectures that we see being used
mare i more,” observes Hourmeyers.,
“Hur at the simie time, we alio see an
increasing ocus on applicaions dhat
can conrwce with these placborms,
which can alse handle a wide variery of

He contnies; “Typically in the

past you had one applicasion for cach
wie-case. One b‘nrﬂitJn: mer_'ir%
weather analysis, MOTAMs, and 50 0n
Naw you see the need bor applicacions
that can handle everything. Thar can
integrare nex just stdc aviacion daa
bur abso dymamic aviasion dac like
ainpace reservations.”

A good example of this is the Lido
suite of applicasions developed by
Lufthansa Syscems wing Ocave Alco
Produces, which wses 1 madel known
s trajecrary:-based opertion (TBO).
Lida's eoce system caloulares the mast
etficient and cosr-effective roure 1o
reduce foel conumption ard eminions.
Ie insegraces with real.time dara
im:ludi.n.g weather, seronawrical daa
and air taffic MINAFETNENT [EHTITI0NT.

But once in Hight, it can also
recaboulare ibrnptirr...l] roure if the
aircraft needs eo change cowrse for
some rezson. “The Lido system wakes
abour 70 dara sireams into accouns,
not only aviation and weather dara
bur alios Ruel prices, pasenger delays,
back-ups at airports. All these Bicrors
can be mken into account o ciloulare
the new oprimal wajceory,” explains
Haurmeyers.

Integrating all these complex aviation
dara streams anee one pliform and
enzhling informasion to be displuped
wiswilly oneo a single sceeen is hugely
beneficial. Buz ane key application is
anill hqlel'r Lup: SEPArILE = Voice, which
has been isolied by design 1o provide 2
sabery fallback for conmolbers.

Frequeniis’s Grimm explains thas
air traffic conored aill Lu'r.!h‘\\ orks by
establishing a flight plan and chen the
air trathic conzrcller guides the sircrafe
by woice through the erajectory of thae
plan. "Az the momens, the primary
connection to the pilos is Lgely by
analogue radio, so it ks voice based
instructions to mansge air irafhic.”

However, Grimm is chear tha
amuch richer communication
envimnment cin be achieved if voice
eommunication systema (VCS)
are integrated with the new ATAI
digiead sprems wo provide 3 unified
seronaurical communicarions (LAC)
syatem acoessible via a ur&g]: intetfice.

He angues thar inietoperable voice,
surveillance and dig.lu] SEEVICES G
be schieved without comgpromising
sabety to provide resduced workloads,
improved sisuitional swareness and
addlitional levels of somarion.

“For exanmiple, we use Al for speech
recognition confirmarion, wo if the air
teathe conraller gives inumictions 1o »
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