1 USE OF A META LANGUAGE FOR PROCESSI NG OF AVI ATI ON RELATED MESSAGES 5
During a flight of an aircraft, comrunication of nessages between the

ai rcraft woaon/gsssand station may be either transn ttedpra3/IBmlCes1555

conmuni cations or via text. 10 Bandwidth on conmunication satellites for
the transm ssion of text messages can be bought at significantly | ower cost
when conpared to using a system such as the Aircraft Comruni cations

Addr essi ng and Reporting System (ACARS). The ACARS network is a digital
data-link systemused for the transm ssion 15 of nmessages between aircraft
and grouk siathd ansrAsiNGEdE R tyRed et oA datzaridnkdieid ace may be
pl aced in the cockpit of an air- craft or in another |ocation suitable for
i nterfadgpa@avi- 20 onics, like the electronic bay of an aircraft. For
example, this type of data-link interface enables nessages and infor-
mation such as a flight plan or weather information to be sent fromthe
airline' mugmound opertad | ©@hsart G 1hercock pddmmain ade @l dreraf tmedhaad ot i cal |y
update the FM5s with the new 25 navigation informatign. ACARS is al so used

by airlifeeR o-htg sk Gl _aé?@care{:‘ffco% P proviRy dif i@ﬁ%“r%t‘?%?f}%‘er Vi ce
normal |y, referred Jo as ddighti f0ld o ng. 1 the,same way, ACARS is used by
pilots to notify 30 the airline and their destination handling agents of
any issues requiring attention, for exanple, a newtinme of arrival, either

ear or_late, i ntenance matters, advance fuel orders, or passenge
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provi descexd efid@sidd alcaytemdognt hec recept o adid, tTrans ssd oniedn
nessages to and fromthe aircraft with the airline operations centre, 5 ATC
or with GUHATERr B8 ProHE dersieuttas®a Fitrel Aagenitt s drErun¥ 6t~ exanpl e.
Comuni cat | ﬁﬁ-)} Cé)[{’g’rq{% ; i a Hi r@@#gn VHF)
comruni %%ﬁ?ﬂ% eng alrcra E%Iogér)lgg%ﬁ% 0 éétllVH %ﬁlnsg)é ?ﬂgé{er al | ycﬁslep%aki ng
VHF i s avdile-ofa siighttaonmmird clatn lorsy steeh unsd vier satel i ddresciogsiom - 10

cations or HF data-link. VWhen the aircraft is on the ground, communj cation
e b st e D S LS A R R e A o e T
portabl esdat G Lard @it et c. The application relates particularly to

the transm ssion of 15 nessages between an aircraft and a ground based
system The application provides a nethod for transmtting an encoded

ai reraf t relat ed [iess faTébedﬁ%\} @%OFFPJE%& Sfleé {fk?eceéé’éﬁ& an Al eraft
rel ated text nessage for encodi ng, r exanple from
craft or in another location suitable for interfacing to avi-
20 onics, like the electronic bay of an aircraft. For example,
this type of data-link interface enables messages and infor-
mation such as a flight plan or weather information to be
sent from the airline's ground operations to the cockpit of

an aircraft and automatically update the FMS with the new

25 navigation information.

ACARS is also used by airlines to track their aircraft and so
provide an information service normally referred to as flight
following. In the same way, ACARS is used by pilots to notify
30 the airline and their destination handling agents of any is-
sues requiring attention, for example, a new time of arrival,
either early or late, maintenance matters, advance fuel or-

ders, or passenger related special orders.



20 an input termnal or a nobile device. Based on the aircraft rel ated text
nessage, identity related data is retrieved which is related to the

i dentity wb2a11gie883er of the nmessage or to the identity @eCTaBraveissx of the
message. 25 The sender may refer to gne of an aircraft or a ground based
system and the receiver to the other one of the aircraft and the ground
based system ldentity related data refers to a general infornmation about
sender or receiver, for exanple it can also refer to a characteristic
activitya ofeterisentdetet SGroGel VT a sitels agRrdde goiteied 4 heemideraft,
the crew, passengers, or payload of the aircraft etc. The identity related
dat a providels S 15t efrPir et | B TIN Ex 12 FOrt IHS eSS e, O Wit 3% Avai | abl e

to the r i ver i : I G 1 ”@eﬁ?ﬁ%e and

whi ch alﬁ\%s&gnflﬁr%?e%% %ﬁ%&‘? Vilu kEs?clk%&uféltloﬁrg;lt at |esP%talsJe}% on theidentity
rel abed A&t anr Thiech deriiet yseetiated dat ademy, beust ored 1 fual congput er
readable nenory of the aircraft and in a conputer readable nmenory of 5 the
ground bHSeFsystEmPriBr T o LVUAKE T GtS thie dier af ™" it " be
exchanged, betyeen t\f@r;ﬁiﬁﬁk@fﬁr&ﬂ%r{é&e griound- hasad syst e beforgmdhe
message is send fromthe sender to the receiver, for exanple by using a
radi o | iskecnof Furtshertorel e mdd(Eompid sles $recieissd NGk hes & reraf t

rel ated ¢ ) erati ncoded. nes e ' 1

abat | £ U o aea H e A e ot v ot S 2k
destiDnatdai ores sagel i sdader+ etk f r arhdrhe:len codedr aes sageoranchd hergest, nat i on
nmessage is arranged into at | east 15 one data packet. In a specific

enbodi MEMMMHHEF et £ 3HEP dt© | st YheP Hat'd hackett i L REr i3 and it
does notyexceadh a R Srdefined maxd mum dat g d enaf b, ; S 0re@xanpl e the maxi num
| ength of a data packet of a short burst data service. A data signal is
generated fromthe at | east one data packet and the 20 data signal is
transm tfheed ayi an ant enna, t'I'ehse aa{‘rq:rie una'gri one]}dO ttehotdréjnesn?irisbiec?n a context
sensi tive encodi ng. The appaficatff onal'so dli%c 0Ses a context sensitive
decodi ngne slhyEedOHEtesensi td e tetodmny Al goowad ksa dd hs adtetd, encodi ng
process that does not conprise the step of using a text substitution
process which is based on the identity related data. The destination
message ©an also justosend, e d dentd ty, dat & togather wilth 4 taxtoand the
identity related data 1s used on the side of the receiver to conplete the
nmes- 30 sagerdit arelafaot metd oroanhi Tre irsetrfetd | even f s e databasesn t he
retrieval. done. by ing,the identity data. 4 An illustrative ex | e woul d
be the GHEGHTY 4t Hebdi Y ofe 1H Sreebagd “IHIEr Citn T500 4 edhi ng

t habot hesd dedud Yedanidal isr "dH2ils @eFldghtsddam Si ngaparerde Mini ch”.
This nmeans that the Captain wants to order three pieces of a type 5 of food
that is ISt Foft MR IS4 . et Hav ars et Sthi 43 & gk gt T T2 means  t hat
the "LH727; Gptn, f N i ¥ "The Capt ai ichis
appr oachﬁlgcq)wu% ch or e?ga?hér}gee %a%%ﬁl%iatﬁausagdeg %et Iélrhggaszaréllg\]/aI ". 10
The net hod taytHairtdwrt conpri se @estepofoSyrichmors zagwy. at | east part of
the identity related informati on between the sender and the receiver. This
step ensures that the information is up to date and the text substitution
Proeess Mk oieh§d dendptedies: tds tdies textasubstd tatd o an 4ot hetssd de. The

15 text substitution process on both sides need not be identical, however.
system and the receiver to the other one of the aircraft and

the ground based system. Identity related data refers to a
general information about sender or receiver, for example it
can also refer to a characteristic activity of the sender or

30 receiver such as the route of the aircraft, the crew, passen-
gers, or payload of the aircraft etc. The identity related
data provides an interpretation context for the message,

which is available to the receiver and in general also to the



According to one enbodi nent, a text substitution process conprises steps of
reading in at |east one text portion which 20 conprises identity rel ated
data. A Iwokeupi2sshl e is used to | ook up a code word forcCrhB2at/oiiésst one
identity related text portion, and the at |east one identity related text
portion is replaced by the code word. Apart from using keywords, text
portions to,be substituted may alsg be identified b 25 position in a
Poxt | ookttt 15 T S ATE P hhcd tabl 6 Th 11 XeF L ehgtR Qe 11 el da or
by del i rddmsisi cdoroexaigd e d hasshaten tatd ef yddth delddu derd sepad atmde dat a
fields. According to a further enbodinent, the text substitution pro- 30
cess compteslelstia Bt Ut hitRy S MesSage @ ypEiteaher @3 it rel at ed
nessage. [ i hed: t. i v an

i denti tymérnﬁecfﬂg edft%r?rép%ltqe S %hhﬁ(;-d slgﬁ,a{rgéasgg oérly%deérfap) aétgﬁgrﬁj eroﬁlhi ch is
cont ai netha ytdend Soaress ages aand hased on 4 hekdenifl tof related-ded . A
tenplate identifier of the tenplate is replaced with an identifier of the
| dent | 1y el B (RHPTHIEI R0 |2 dETet fifod 1 1 1He" (8Dl 4t Corpid ses

par amet e5ssands ySrdmherd & alies GRIBHdHesi Atsdnd easim one: pasadet el a

| ook-up table is used to | ook up a code word for the at |east one

par anmet éyhe T e i v udiesrt theargalse B Whith & prtaheterki s not substitut ed
in which case the | ook-up step does not return a code word. For exanple,
nunerical values may be | eft unencoded. If a code word is 10 found in the
| ookoup Habites riidiee attHeasitione Qanametes pisocidsing uited ad ddrd e code
word. According to a further enbodi nent, the text substitution process

conpri sel? {epeHf BeAh iy FH HeTEt Bhet SACPHT iBir B antt 9 etting a
| ook-up tabl esuhased, on 4 herddent gy el 8 edh dad a,n Aeodeidord  srd .ooked up

for the at |l east one text portion in a |ook-up table and the at |east one
t ext poritatord i repllackes hyna thieort goks swral. 1 2009 i we & placdral trerbdiontsd | t he
transm sseiSoSna netahngéj oy isselsma]il enenqeastsi(,jpne o.fS one or_ Ipre tsohoa[é lbua[sst dat a
signal s Tromthe data pac ere 2R RIS Bhbodi ment, - the data packe?s have a
var iLabl edengits wiched s Shat tgse ©F f £ Uahbddi e Xi 1A lengith of #heshort

burst data nessage. If the total |ength of all da- 25 ta packets is not a

mul ti pl &ofl 33 RBE Ahd SIRITIET tHam 23 Pl e yHidal t et (e qesdt dat a
packet wild-diawed Lengtdl.d hated s shont eredhan, Lhe maxdumtength. For

ot her transm ssion nethods, such as Bluetooth, T , the packet sizes may
al so be leguaih and 4 e lengdkaf dhe pdoket dwidd depenteon GO. thelata

transm ssi on nethod. I n general the chosen packet size will also end on
oo i g T ot S % SNSRI PRCE FHEE e A RRenS
asspgnedids tdveyrad I crafdr yrednat ek dresisagen andbeased on the priority, a

condition is determned for sending the aircraft related nessage. It is
furthernore determned if the condition for sending the air- 5 craft

related fsspee: ditdwl dddd ol da thes condid i o dre Sending (g, algeral !
related nessage is fulfilled, the destination nessage i1s transmitted via a
radi o | iokdiorg vitha adatlal caridrera 1l suchi asl diSE st i ok tdD sdres 1 tHore
transm’s&ion Vi a ra- dio link, the nessage is arranged into at | east one
dat a ecoding. e context 'sensitive decoding also works with an
25 encoding process that does not comprise the step of using a
text substitution process which is based on the identity re-
lated data. The destination message can also just send the
identity data together with a text and the identity related
data is used on the side of the receiver to complete the mes-
30 sage by an information which is retrieved from a database,

the retrieval done by using the identity data.



10 packet, a data signal is generated fromthe at | east one data packet and
the data signal is transmtted via an antenna. For exanple, the condition
for sendiw@ 20ti12883ecraft rel ated nmessage conpri ses det ePrirnBrgl/es15sct ual
position of the air- 15 craft. Based,on the actual position of the
aircraft, a location and a transm ssion nethod for the aircraft based

nessage | s determ ned. In other ex l.es t.he condition y. depend on_a
Coverd A O e i il (ORPUSS i SR I IRIGSERENG A2 e
and so fioid e 2Ry way7 of @xaimpt @ d & messagend ype dependemdnpri wrdd-y

grading is provided by the follow ng message handling table: priority flags
CVP OVP taevied 'ENE ENCG Level l ICHK J'@PriBrddryrd adtendynicgst- vidlue range O:

NO 1: YES, O NONE, I META G META AR 870 d4Qad Rifred 40 e N A VB 0 NONE
5 of food that is typical for Munich, i.e. a Bavarian white
sausage. This means that the "LH727 Cptn food 3" can be in-
terpreted "The Captain of LH727 which is approaching Munich

orders three Bavarian white sausages after arrival".

10 The method may further comprise a step of synchronizing at
least part of the identity related information between the
sender and the receiver. This step ensures that the infor-
mation is up to date and the text substitution process on one
side matches to the text substitution on the other side. The

15 text substitution process on both sides need not be identi-

cal, however.

According to one embodiment, a text substitution process com-
prises steps of reading in at least one text portion which

20 comprises identity related data. A look-up table is used to
look up a code word for the at least one identity related
text portion, and the at least one identity related text por-
tion is replaced by the code word. Apart from using keywords,
text portions to be substituted may also be identified by a

25 position in a text message, for example in a data table with
fixed length data fields or by delimiters, for example in a

data table with delimiter separated data fields.

According to a further embodiment, the text substitution pro-
30 cess comprises a step of determining a message type of the

aircraft related message. If it is determined that the mes-

sage type is a template, an identity related template is cho-

sen, based on a template number which is contained in the



1: SYMM 2: PKI 0:NO 1: CRC32 2: SHA1 O: NO1: YES 2 < 0: Imm 1:1 hour 2:
aft Idg 3: warch 0: SBD 1: SBD, RUDICS 2: RUDICS, BLTOOTH 3: USB, BLTOOTH
Message TWPe811/128832 PCT/IB2011/051555

5

message and based on the identity related data. A template
identifier of the template is replaced with an identifier of
the identity related template. It is determined if the tem-
plate comprises parameters and if the template comprises at

5 least one parameter, a look-up table is used to look up a
code word for the at least one parameter. This includes the
case in which a parameter is not substituted in which case
the look-up step does not return a code word. For example,
numerical values may be left unencoded. If a code word is

10 found in the look-up table, the at least one parameter is

substituted with the code word.

According to a further embodiment, the text substitution pro-
cess comprises steps of reading in at least one text portion
15 and selecting a look-up table, based on the identity related
data. A code word is looked up for the at least one text por-
tion in a look-up table and the at least one text portion is

replaced by the code word.

20 In a special embodiment, the transmission method comprises a
generation of one or more short burst data signals from the
data packets. In this embodiment, the data packets have a
variable length which is shorter or equal to a maximum length
of a short burst data message. If the total length of all da-

25 ta packets is not a multiple of the maximum length, than, in
a typical example, the last data packet will have a length
that is shorter than the maximum length. For other transmis-
sion methods, such as Bluetooth, TCP-IP, the packet sizes may
also be equal and the length of the packets will depend on

30 the transmission method. In general the chosen packet size

will also depend on cost, overhead and reliability.
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In another embodiment, a priority is assigned to the aircraft
related message and, based on the priority, a condition is
determined for sending the aircraft related message. It is
furthermore determined if the condition for sending the air-

5 craft related message is fulfilled. If the condition for
sending the aircraft related message is fulfilled, the desti-
nation message is transmitted via a radio link or wvia a data
carrier, such as USB stick, DVD etc. For transmission via ra-
dio link, the message is arranged into at least one data

10 packet, a data signal is generated from the at least one data

packet and the data signal is transmitted via an antenna.

For example, the condition for sending the aircraft related
message comprises determining an actual position of the air-
15 craft. Based on the actual position of the aircraft, a loca-
tion and a transmission method for the aircraft based message
is determined. In other examples the condition may depend on
a severity of an error condition of a machine part, on the
type of a message and so forth.
20
By way of example, a message type dependent priority grading

is provided by the following message handling table:

ENC Prior-
priority flags CMP_|CMP Level ENC  |Level CHK |SIG ity |Latency |Cost
value range 0: NO [0:NONE |0: NO |0: NONE |0:NO |O: 0:H |0: Imm |0: SBD
1:YES [1:META |1:YES [1: SYMM|[1: NO [1: M (1: 1 hour [1: SBD,
2:META, 2:PKI  |CRC32(1: 2: A |2: aft ldg |RUDICS
LZO 2: YES |3: L |3: warch |2:RUDICS,
3:LZ0O, ZIP SHA1 BLTOOTH
4:LZ0 3: USB,
BLTOOTH
Message Types
Mission Data 1 4 1 1 0 1 0 1 2
Load Sheet 0 0 1 2 0 1 1 3 3
Fuel Order 0 0 1 2 0 1 1 2 3
WX 1 1 0 0 1 0 2 1 0
NOTAM 1 1 0 0 1 0 2 1 0
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Wind 1 1 0 0 1 0 2 1 0

Flight Following 1 1 1 1 1 0 0 0 1

SMS 1 2 0 0 1 0 3 1 2

Email 1 2 1 2 1 1 3 1 2

Emergency Files 1 3 1 2 1 1 0 0 1

Herein, CMP specifies a compression, CMP level a compression
level, ENC an encryption, ENC level an encryption level, CHK
a checksum or hash value. A mode of sending the message is
determined by the last three parameters priority, latency and
cost. The message handling table is stored in a computer
readable memory on the aircraft and on the ground based sys-
tem. The wvalues in the message handling table on the aircraft
may be different from the values of the message handling ta-
ble in the ground based system, for example due to a differ-
ence in price structure between sending aircraft to ground
messages and sending ground to aircraft messages via a satel-

lite network.

Again by way of example, flag values are provided for the
priority flags of the message handling table. These flag val-
ues can be set by a user of the flight information system to

control message handling and/or the cost of sending messages.

In the given example, the compression may be none, meta-code
text substitution, meta-code text substitution and Lempel-
Ziv-Oberhumer (LZ0O) combined, ZIP with LZ0O compression and
LZ0 compression alone. The meta code substitution is based on
a message structure that is known to both the sender and the
recipient. This message structure can be stored in advance,
as in the case of the NOTAM message structure, or updated dy-
namically between aircraft and ground based system, as in the
case of the word frequency dependent coding. The meta code

substitution may be combined with other compression algo-
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rithms such as LZO, LZMA or others to obtain an even higher
compression. The compression algorithms may also be used in-
stead of the meta-code, for example for free text messages.
Lossless compression algorithms other than LZ0O, LZMA may also
be used for the text based messages. If image and sound data
are to be transmitted as well, lossy compression algorithms

such as MPEG, JPEG may be used for those data.

Furthermore, confidentiality and message integrity may be
provided by encryption and checksums. In the given example,
symmetric encryption such as AES, DES etc. and public key
based encryption such as RSA etc. are provided for encryption
and CRC32 and SHAl are provided as checksums. Other checksums
may be used as well, such as MD5. In order to reduce message
length, the asymmetric PKI encryption may be applied to a
session key which is transmitted with the message and which
is in turn used for a symmetric encryption of other parts of

the message.

Moreover, the abovementioned message handling table specifies
message priority gradings high, medium, average and low, mes-
sage latency gradings of immediate, within 1 hour, after the
next landing and together with an archive that is synchro-
nized in regular intervals between the aircraft and the
ground based system. Transmission on the ground provides the
lowest cost but may imply a longer latency. Typically, the
lowest latency grades are attributed to data which is associ-
ated with the flight planning at the beginning of a mission,
such as the load sheet and mission data. The time latency may
also be more or less than one hour or there may be several

time latency values.
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In the given example, the cost flag determines directly the
transmission method. The transmission methods specified by
the cost flag are, by way of example, SBD, RUDICS and Blue-
tooth. SBD stands for a data transmission with variable
length data packets wherein the cost depends on the length of
the data packets. RUDICS stands for a data transmission which
is circuit switched and wherein the cost depends on the
transmission time. Bluetooth stands for a short range WLAN
data transmission, which may be used when the aircraft is on
the ground. In another embodiment, the transmission method
may be chosen dynamically based on the cost flag, determined
by latency rules and the desire to minimize actual transmis-

sion cost.

The message handling table defines a pre-determined and ad-
justable priority system for the transmission of messages be-
tween the ground based system and the aircraft based system
and between the aircraft based system and the ground based
system. The application of the pre-determined message priori-
ties may also be realised by a distribution logic that is
able to determine, by reference to other aircraft systems,
for example a GPS unit, the location of the aircraft at a
particular point along the flight. Depending on the position
of the aircraft in relation to the overall flight route, the
distribution logic may, for example, delay sending a message
until an aircraft is on the ground and make use of a Blue-
tooth connection at the arrival gate in preference to using a

most costly satellite connection.

The pre-determined priority system may be configured to rec-
ognise certain types of messages which have a higher priority
than others, for example those relating to the safety of the

flight, or to the movement of connecting passengers when de-



1 2 Energency Files 131211001 Herein, CW specifies a conpression,
CWP | evel a conpression level, ENC an encryption, ENC | evel an encryption

| evel , CHXoOaotlesissum or hash val ue. A node of sending Phe/IBEEEEHESS S 5
determ ned by the last three paranmetigys priority, latency and cost. The
nmessage handling table is stored in a conputer readable nenory on the

aircraft, and on the ground based .syst. The values in the ssage handl i ng
Labl e ortfie & Feralt ey Bo o 111 ahtl | rght (e Val 1S 61 e Hedsage
handl i ng:d4 achd odd et ihd het griound based system for exanple due to a

difference in price structure between sending aircraft to ground nessages
and sending ground to aircraft nmessages via a satellite network. 15 Again

by way ggfy[g}l f V. pr.ovi e iority f s of the
rressageq%an |ngeeli’abllksgéJr %e;&?%%rgdlvaa%{é%%%a% te&;ect yd)%flur?s/eeréo t he
flight imforivedionsysireindgo conty odenessagelhandt | np andianpe tdhéxost of
sendi ngd{ﬁass es. 20 In tcge egi ven wl e, the conpression nmay be none,
met a- code*t exi°EUbst 1 WG O TRAHE: et Fi tution-gndtal em-
Lenpel Ziys&heshunedc (i@ g canbimedpedl R 1dh LZQ conpyessd on @nd,; do2Q
conpression alone. The neta code substitution is based on a nessage

st ruct ureetshaac s koo Bornd Hee schders el MR Q5-reici e CCSH s

d i d , ' f AM
Tessage SLTyatre can, gldgttoge ﬁn%ngcgﬂnagfb%ﬁcf&é Nesa e Ot e, N

nmessage ure, or ted d ween ai rcraft and ground based

system lasr, ncithe wase, ofiitdwes wor<k f g uemtye e pendentquoldi Mig-a thhen gret a
code substitution may be conbined with other conpression algo- 8 'Hféhns

such as 170, 1ZNK ot RitHer@ - dhtAm AP evdh HigHeMConpt €S DI
conpr essin algord e, meyh al 59, be diseth d hshead, of d hgdetas cade, r£or
exanple for free text messages. Lossless conpression algorithns other than
LZO LzZMrtmytalstpects such as the maximum delay time for certain
messages being expressed as X hours and y minutes or other
15 definable parameter settings, or that certain types of mes-
sages are to be send only when the aircraft is on the ground.
Further parameter settings can define other than normal rout-
ing conditions, for example if a certain warning or exceed-

ance value has occurred a certain number of times, then the

20 message must be sent immediately.

A message handling table can be provided in a memory of the
ground based system. Users may adjust the message handling
table from time to time according to their preferences. Fur-
25 thermore, it is stored to which aircraft the message handling
table applies. The message handling table is transferred to
the respective aircrafts, e.g. to all fleet of an airline. In
a more detailed embodiment, a date and time information is
transmitted along with the message handling table which spec-
30 ifies from which time on the changes to the message handling

time are to be made effective.



5 be used for the text based nessages. |If inmage and sound data are to be
transmtted as well, lossy conpression algorithns such as MPEG JPEG may be
used for wbasa/dsg3a. Furthernore, confidentiality and mesTAR®H1I/MISE ity may
be 10 provided by encryption and chggksuns. In the given exanple, symmetric
encryption such as AES, DES etc. and public key based encryption such as
RSA etc., are provided .for_ encryption and 2..and SHAl are proyided as
checks G N cHockSt ey e oo d e WaT 1 0 dH AP Ve At der ¢ o
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wi t hbn Indwure £ fafdiernt henamwkind ameingd drkd¢dget ermaeg ddyancaremve that is
synchroni zed ip e’%lill ar %t%rval s between the aircraft and the 25 ground
based sys{&mCTr S DTN the ground provides the | owest cost but may
inply a longer latency. Typically, the |lowest |atency grades are attri buted
to data which is associated with the flight planning at the beginning of a
m ssi on, Aty the 4 oadr Yideta SRE i sEivomriat &2 e tdmcieteshey may 30
al so be e one hour or re eral 1] | at ency

val ues. Hq%gﬁeango% h%el%;tsevfenh%e}xagr}ep]l e, fie Scéogqu ar%%/dée)t%ﬁ%anieg k |drﬁeT§% ly the
transm suit@mdret twodi orThes taransing isd 0N, Matdogss speei i ede byfihehaostef | ag
are, by way of exanple, SBD, RUDICS and Bl ue-tooth. SBD stands for_a data
transm $& Vit Yiabl ¥ 5t dat o Yac ket Wifeh6ih thetddstedepends
on the lengdhofndhe glad & packetsy RUD GRS S=d e & datia tgansm ssion
which is circuit switched and wherein the cost depends on the transm ssion
ti me. Blaetloiotth. Sttenhdse forges shor tevange S AN dathe tralssr st o avhi ch may
be used V\éhretniéue rai riclrczslgtfgs on 10a tthieC roung, . IhrgC aniostsh.er er‘rﬁﬁ)di ment , t he
transni $sion Aet hod nmay be chosen dynam caﬁly based on the cost Tl ag,

det eem nechdy datencya radmgsriand dthe tesihe toutd i zehactwatedd afish ssi on
cost. 15 The messagéa handl i ngﬁé abl e defines a pre-determ ned and adj ustabl e

priori tysjsfyjscfrérﬁj? orRe Heldtean %W%ft%%g%%b%&% thehft difT based
system angd,d he; gidCr afds based ;systemand betyeen i he, @l rcrafl,based system
and the ground based system The application of the pre-determ ned nessage
priori- @hai eseomnardiso becawian s8ththyaze disthrébutdonfdogivat haton s abl e
to determ ne,. by reference tq other, aircraft tens, for_ exanple a GPS
i 1 G e i T O L4 T partT e D Gk o Bt FY 1 ght
Dependi ngs oimd thed pasttdon s tthemiderafd divrdelat ion 4 tieigweral | fli ght
route, the 25 distribution |ogic may, for exanple, delay sending a nessage
until anr @ reraft 1% oifthe Qridtd et Heke Use oS Bt Ukt oot Hikbnnect i on
at the ATdyalagatdid MelGlence 1o ust i &.1meli fOst oAl elble,
connection. 30 The pre-determned priority system may be con igured to

r ecogni sies cgrdaiarl thygoesd ain ness agesimdiah daviesrat hpgiieriqr iof ithe t han

ot hers, for exanple those relating to the safety of the flight, or to the
Toverent® BFC oo cl T iy PeRbatger S TS 1 Hy ] o & TR G 711 ght
wi | bsi ntgoeice: addid | onal y £ osdise t orHdenopesad | Mgl @d o Inhdne. £y sty ,  user
or internal admnistrator can define the 5 routing rules and priority
setti ngsSRFUse, 2 fiR 1 Siapl e thee Wbbvierent | oHdd TRistsadey sy t abl e.
In a tynpi - ' C ' | i [ he customers or
users hgdvegﬁglcrgégg;ﬂ@to t leacglr%%ﬁa%god{ rs]@?s{lgﬁr)nllvﬁg% eIOCghteéy' can access the
rules to apply to a particular aircraft type, flight num 10 ber, city
pair, aircraft serial nunber,. pilot alifications etc n this particular
exanpl e fotr etthodi netit %F&]drﬂgfﬁfgort e Aipt i%d?gffce}“rﬂd_tjlrféf r%?ﬁc? Fules
whi gh arg, appldedy caned.el At e d 0 asperd Ssspch s the mximipdelay tdme for

certain nessages being expressed as x hours and y m nutes or other
ceiving at least one data signal, deriving at least one data

packet from the at least one data signal and arranging the at

least one data packet into an encoded aircraft related mes-



15 definabl e paraneter settings, or that certain types of nessages are to
be send only when the aircraft is on the ground. Further paraneter settings
can defi r®&0abhiersgsdan nornmal routing conditions, for exaephB20if/o&:58ertain
war ni ng or exceedance value has occuryed a certain nunber of tines, then
the 20 nessage nust be sent i mediately. A nessage handling table can be
provided in a nory of. the ground based .syste Users may .adj ust. the
Feasage R 115 1 TG Om TIRET ret B ctr 19 & & held - prt diEnces.
Fur- 25 gherdmoresididld sdstoreshdn whiich ai g craftcdhecHmssageshandh i ng tabl e
applies. The nmessage handling table is transferred to the respective

ai rcr af t& 8t Fnafd alfof |[earvfe gh "FITHe. L9 ot & det&i t ed etbodi nent
adateadgjﬁ i i r i an J i I ndl i ng
tabl e whic 61isnfo]%scé- éé :@?éegﬁffr%rré%ﬁﬁiﬂ%%% Hgénsogt]%éémc %n%@%%éfﬁg&neh%sage
handbi ngldtiarepare=doioe uraide a&fd et | st IdndAcootaivigrd ol 4 hexappttiedt i on,

an al go(rj%thm]{}ia% be provided such that a packet size of transmtted data is
sel ect ed" bdSed orf & ‘et AN ESi B et hod such as short burst,
switched circuit etc. A further algorithmmay be provided to select a 5
most efficient encoding nmethod based on a nessage type or type of data
hand| ed.Bagsbrai g e cdd ufaiferoaspeetSodeher appl / c%l”tq?ronlfdi%@m%gé%s%grrmssage
filter for_se ive s i.ng. a fessa f 0 ou ] 0 an
aircraf té)lslcﬁeﬁﬁt&sﬂ'seargel%}ﬁlggl%o%’t hlen(f re cefseq%%ed;r%%l Laon%j %’%@@aﬁ% raffic.
A pharaliiy afratatt afd] a6t dt ek hressagese | 1Sss stiosetsdad aamb ssagen cabhe at
the ground station. The nessages are evaluated for the relevance to a

par t i cul™ S SAFCriat tIOH T Pt tYTUlGr f15ghtSHSsi oh- L FheTUEES 15 Vahce
criteriacomydsed hand lighte roptedndd heacur ret pasidd Pmoisd 4 ane.
Accordi ng to one enbodi nrent of the nessage filter, nessages which relate to
way poi nt&tri ot ttso g otherutgedegtaphitcidocat i on that are either too far
away fromthe flight route or which lie too far behind relative to an 20
estimated current position of the aircraft on the flight route are not sent
to the aid csred temddeinmmssagend iddes dmyred soetiake 4Hd ol BCoy wadd$t of
alternatjve airports which is updated based on the estinmated current

posi t i on- OO i (AL L o1 5 AU 89 thatC Hesaged re ki ¢ an

al ternaty ye, 25 8l f pR{{S are alyayssent e Message fd14605 My J4yd hernore
specify a relevant range around the flight route by a predetermned | ateral

di st ancearfd omthieefinghthe outen t Fuy threrardrie) fahe tappl i datdah di sdioses a

thod f d i 30 d ' ft | at ed .. Th t hod
Compr1 et VE0RTvi TP AP HETS GG di‘h 44 o auit Vil afo1 %ast one dat a

packet fromthe at |east one data signal and arranging the at |east one
data packet into an encoded aircraft related nes- 12 sage. In a specific

embodi metit 2 the ey oG at & FacketP s &8 varg el e a dHgtth whi ch
i s Sho”k%sécﬁ‘ai%@ofmﬁ%i%mcdﬂ{éﬂi'se&gt £ Oy SXAMP| &8 %é%@ﬂéee“%&gno‘c a
short burst data nessage. The aircraft rce%ated nessage is forwarded to a 5
dat a processikgunidblandcirat deasttome icoge worall i e edia atdted faeitamt he
aireraf teéq;ceé atgd neesage.  Based op he, code vord or the, cods words, and, in
sone cas )
25 ed data which is stored at the receiver does not need to be
duplicated in the lookup-table. For some information, which
is retrieved during the flight, the replaced text may also
not be available at the time when the lookup table is gener-
ated or updated but at the time of generating the message.
30 This requires, however, that the receiving side has an inde-

pendent means for accessing that information.



also further identifiers, identity related data is retrieved. 10 The
aircraft related text nessage is processed and an encoded nessage is
gener at edwOo2nngi2ss3kext substitution process which i s bageuiBwit/hassdentity
related data. The decoded nessage is-putputted to an output destination. 15
In one enbodi nent, the step of retrieving the identity based information
conpris sel ecti | ook-up. tabl e based on an identifier which is

el uded- TR e i Ter BT T REd Tobs dbe BT R I Vi the 1 doi ty based
i nf or matd dsedagetondier st £t etk dgokigy table and theatideast one- code
word. 20 In a further enbodinent, the step of retrieving the identity based
i nf or matG o Cofprdisd ot itRA PR Tt £TEEEhEF rom P TooktH Wablt e and
of retrigyj n i i ata. In
this wayﬁyfl entffl)l?e;\%rjne ’atkgghg%cggéfd%t%aeév%l C f|Li‘h§etlore a%é%%gllléragece eS’er does
not heedidaenthe dupd i@ ddm thelidookaletablter Hor sterecinf orfret i on, which

is retrieved during the flight, the replaced text al so. not b vai | abl e
Lt the (SHEShaT (T MRt b 5 o TS o or A BT i (TSt

of generglddihd herJBSSage: a3 dhi SoF el F8ss i Mpwaera i thalr it hesrecei vi ng
si de has an independent neans for accessing that information. 13 According
to the dppth cerIvigea farkiieiaryl veVviteel P WS AT Wi T T onpresles a

receptiq it I i . aire I e f ncodi ng
and o profest Al R TRl T Hall B e e I R Hel T e
nmessage,ddcd deatd tho r elat edi ridata dediighatel @t etk drddef t@denthd yerofodedender
of the nessage or to the identity of a receiver of the nessage froma

dat abasé™©§GtIPr JEEES Y e pa?‘f%ﬁ'sa?%nqr o4t e df et e Sfed < F orgener at i ng
an encodeds MBssags, Ul Nt & teXlo SHbstd it | 9 RIDCeSSa i €h s based on the
identity related 10 data, and for deriving a destination nmessage fromthe
encoded greissngelewwes ef i thrernprior eswinig 4641 ta farnrherl rramyesithefor

desti natieonnernéatsisnaqqeai to at. Inea%t one tdnaet a cekaestﬁ (;I'nhe Js caei ver, ¢ evi ce
further nmore comprises a commlini cat’ion uni tof or generating a fdate si gnal
fromot hearad £@ast ronendad i packetdsis anicgfor transmdiidichd he data si gnal
via an antenna. Furthernore, a receiver device for decodi ng an encoded
aircraft related nessage is disclosed which conprises a conmuni cation unit
for recehying alodeast ane data signal and dar.20defd ving, alqleast one
data packet fromthe at |east one data signal and a processing unit for
arrangi ngrathe =l deadtnaonmgatis packetodet ovlarcte nooded s8¢ o af¢mmmel iat ed
message and. for _extracting at | east one code wo dtefro.m tazﬁ: ai%c%raft rel ated
message @hd Fet'tievinyg rroma dal dbase T dent 1t y'¢ 6t dt & HatH 25 Based on
thezat |®astyviong £Lodewor bianthRossddite: onrdmurdherad denddf i @fs)da@and for
processing the aircraft related text nmessage and generating an encoded
message YTy @texd RBUHERRTIIRT o Pr dces 2 Whith 1% B etk offate ifentity

rel ated : ¥ j ver | ' t it 30
For out par i 15 The. enoded NEsSane 16 an out Ut | nierTase SuEh a8 an

i nterfacxtmma storagel desti cee acams sagel fioravartdha g idewi e, e lhtspl ay
device etc. 14 The application_al so discloses a communication link with a
r ecel ver A% HHl & SO Ui B8 BARTUI TG LOITHE. RhpiT CHT briH
furpher mye@nRidied aft Mddr adeceiserydeyi G Ace Hivie: ten the-@appl i cation
and an aircraft wwth a sender de- 5 vice according to the application.

Fur t her niot t & i iotiind as eldP 18 Y&t &Fh 6 11 & sk rivfielf C 1y offe e trese e spely
accordi ng. 1.9, .he, appldeati ond s. di scl osed. IO, The Subj.eot of, 4hg
application %é S0 CONMpriSes ltr}h(% ‘bel ow nent i oned tlﬁo sgeand]p he
cor r espandi g imes sage-dsangn &@siion esddesm the identity related da-
ta. Furthermore the receiver device comprises an output unit
30 for outputting the decoded message to an output interface,

such as an interface to a storage device, a message forward-

ing device, a display device etc.



A nmethod for transmtting an uplink nmessage froma ground 15 based system
to an aircraft or for transmtting a dowlink nessage froman aircraft to a
ground baweadosyrssm An aircraft related text nmessage i #CraBmivesisfor
encoding and a a nessage data type i;s, determ ned, wherein the type bel ongs
to a predeterm ned set of data types, for exanple TAF, NOTAM and 20 ot her
standarQ&zed aeronautic ssages as well as free text and predefined and
User  def ] fed St antar di et Toebatem c AL cor iy 1 5 He hppl 164l Gh,® t he
message gadat tpeidFiovd dasd a ddH@fPratatdon contexig Wi chhal dysi @ hor e
effective data reduction of transmtted nmessages. 25 Furthernore, identity
rel at ed et afi cH i @Bt o 1 He didedfity dfrecSemierddfi¢he fressage or
H)theigﬁ%i i i of t i ri.ev The identity
data nmay be lei%e%i%ﬁ%&%c%tgll%% %&ﬁ?ﬁ%ﬁ%ﬁ%ﬁﬁt%i “nu ec%eor 30

al soSdynante ascdotirexanplteha apslsiaaciorn a session of an aircraft.
According to the application, the identity data, too, provides an
interpretation context that allows an effective data reduction. 15 Meta
codes armyFetdieyed f4 amdud®aksdiy tapdegm al St knoydh@se sastd t U i.a0
dictionary, wherein the nmeta codes of the |ookup table are dependent on the
message HteEt Yy @l o thet B et 133 ¥ atedi st kosamr ds or group of
words in the nessage are replaced by entries of the | ook-up table to obtain
an en- coded nessage. Wrds in this sense are groups of Bits or characters
whi ¢h heaites asyiyselef | e d- e aap g @ndi avhi s € aconlyer e quely bedent idared, for
exanple, by delimters or by arela- 10 tive position in a data stream

Pr ef er entd 419y, MHeEEH ) 8 Gr B S HoT SHEP By The'T it He et SMat S 1 ¥astS on

aver age.;slhe; encoded nessage is then transmtted by deriving a destination
nmessage fromthe encoded nessage, arranging the desti- 15 nation nessage
into at | east one data packet generating a data signal fromthe destination
message or. drom & data package of Lhe,dest natdon, message, and, fransmtting
t he data signacf vVia an antenna , I f e aiTer a1t is on 1 he ground, via a
por tabl ecgadd gedianm sacdh asi 1SB S | €K, £ GD, t PMBm20: iSpedd fdeallnk t he
identity related data nay relate to an air-_line code, an aircraft tai
number , 6T W I riafdm rt 4t o slchedul ®, 901 G T6UE - 5ession data or

even a mullfe SessiQMy data, ﬂé@éﬁé‘ {he sl ficsessi oy dln FURIiS6s previ-
25 ous session data and previously sent nessages. Beginning and end of a
sessi on megs dee diftinedyprd ors elanpinendyy, dateardrandfersymheéretdreaitreraft is

on the ground, The session data,and nulti-session data 0 i dentify
Ohar moy & e TR A8 O S AN edd SRR S A O Pl TR LY e
forzan 30 1eff ectdvues t@Xie S Ulstd it 0N. ms Smans doryset exdn nidg weword
frequency nmay conprise a parser which O(Igenerat es a weighted binary tree, for

exanpl e.and el KpetidFne Ebodinetsd the A Hor o 6T sés st oring of
[ oquenci 68 o o uordl Tiam The L nor T U paes Badee Vb the ragshgs: cache.
Met a codestareratdatriduterhitext which allows a more effective data re-
duction of transmitted messages.
25
Furthermore, identity related data which is related to the
identity of a sender of the message or to the identity of a
recipient of the message is retrieved. The identity data may
be essentially unchanging such as an aircraft tail number or
30 also dynamic as for example a mission or a session of an air-
craft. According to the application, the identity data, too,

provides an interpretation context that allows an effective

data reduction.



5 words based on the word frequencies and the nmeta codes are stored in the
| ookup table. By allocating shorter codes to nore frequent words, an anount
of transmvOtzed/dss3a i s reduced. 10 According to the applPctaBlonpsisste anount
of transmtted data can also be redyced by storing transmitted nessages in
a nmessage cache of a nmenory at a sender side and identifying previously
sent nessages of a nessage thread in a nessage to be sent using the nessage
cache at the sender side. The previ- 15 ously sent nessages of the nessage
thread anetid hendsephasetkbyidrssageonhdentodkens pabos, to1 46 ansmttasng the
nmessage. On the receiver side, a correspondi ng nessage cache is used to
repl ace $Hes heSsEgE! i Hentidiars By el h?%d“%s%%&s i e 200Phe et hod
may further conpr | gentifyi % t i i fyl word or
text blo t a?e repr eds ntﬂs a nugn%rt{}% \%% ue. #h%%%p%%ggr}{: CBrrgﬁ))ﬁ}(ijleced with a
t enpbat eldedent i f i e¥l el tdwecd erfplate sdentddp erf andrdhel murer inceaadqe ar e

included in the nes e to be sent. 25 According to the |ication, a
cs hge 1S & UG AR0 O Rt Ui her S Th gho T o e S A b e s ach as
W nd speedssd helghiqgd ewRd s3et sy Specidd cal lyne thiSupmYo €aprd se-retri eving

a nuneric value froma nessage to be sent, converting the nu- 30 neric

val ue i i zeHesaiati Raleue andedsfci gl e ah Yk tarportii o orameisl whi ch
represe - e he i \Y; i t he S T 6 different
hexadecmrrrg CELK\:ea]l%efs(&ednﬁr%c/l e C%’egé%%eén}{%ngplb%} fgyd%a%?}letn SchjbarrgiB er sf&lan a nore
genenal tsenseyosili7i@n hiradi clatepressidnal | ke feye el disled, wheseadrd sagr eat er
than 10 and small er than the nunber of available characters of a character
al phabetS'Hei Mg U8 e Herdim It erdt at <y cdtpri§e Hifier s,
non-printable characters etc. 5 Alternatively or in addition, a binary
encodi ng may be used. Therein, a numeric value is retrieved froma nessage
to be sehire agnicodred nueesdee vas ueheémt orandiharyd rieprésentardy on. dTetati gn t he
bi t repr esent atHileoSnsa\l/viethfraonclzhiracetnecrogel habseta eaddir- a1nO iti oncahl b%et S are
added to tHre bi nary Tepresen ation Such that” & 't otal“'mlinber 0 its is a
mul 16pl enaofiden mudesgoficharactieradi tend alodd a4 ledr ensoded: Mad ue and t he
encoded value is included in the nessage. 15 Furthernore, a nunber of
transm tteFBREL chiPhe €1 @5 VEIF FTHREF IR tTanisiit t3 iif delRaf fressage.
Therein,, & AT E e daly {18 drd S ddlenti i e i dh A B8 0% (9,02 sept whi ch
is formattied according to a predeterm ned nessage fornmat. A first numeric
val ue from the mumerncaindata fikltthe miheraims-120sages tarbendentia A
second nuneric .value of the sane data field is retriev froma previously
sent messaye WHith fastastnber(g]dnﬁqrﬁ%&?:oarﬁ)uq _Srte]acd%{bléeﬂ’rre y. A difference
between the first nuneric value and the second nuneric value is com puted,
the difference is encoded by using ciphers of the 25 character set, or

bi nary otPY=laldi @2 oY ot Hed wi S¥1 Tl Thle™ e stieeP iy erelrte i'° ixeladed in a
message {0, he sent a\’}’{“é:jffkdlsafé‘%itdf arﬂﬁﬁBdéEPdan el {hers £ omalycraft to
ground based system or from ground based systemto aircrafrt. 30

Fur t her myrresdwlczorah ngitaordahe apple cat | g siaomubera cowahwen naynbecom tt ed

altogether froma nessage if the recipient is able to deduce its value from
ot her paae T ot i 1 U R ba 3 Sh R SR e i T e,

Speckfi cald Ysesdd St dreyn £ o} S d Bf rd v Nee S ddd st puEid thyadie froma
previously sent nessage and retrieving a second nuneric value froma
message 2 bl sergessi figstonuimelitedal e isxagme, by data trans-

fers when the aircraft is on the ground. The session data and
multi-session data allow to identify characteristic message
patterns and word frequencies which in turn provide for an

30 effective text substitution. A means for determining a word
frequency may comprise a parser which generates a weighted

binary tree, for example.



pared with the second nuneric value. If the first nunmeric 5 value is equal
to the second nuneric value a data field that corresponds to the second
nuneri c Wiburell/resssenoved fromthe nessage to be sent. AeCOABEIMY03165% he
application, a nessage counter may q? in- 10 cluded into the nessage. In
this way it can be ensured that the delta nessages are always decodabl e.

Specifically, a a message counter is included jnto a nessage to be sent on
> sender & HEP ec e BB THe rdds die KO & FESiBIE: 1ho HeCsabs count er
i's conpased Middhia WO g d el etk dBsge I sage caunti@iory fadd s

detected, based on the conparison, that a | ost nessage has not been send a

resendi MFOFV e 1ot SIS refgurestet! antPe detli tigh e FEb SeE i s
del ayed il t ' Thi ' i all
el aye éolzgéé ﬂ%ﬂ&%@é&@%&%a Ie[ﬁ&%ﬁ’gﬂf? J‘dérﬁﬂpdéc?%@spec'a y

if the | message conprises a s 20 not included in the
nmessage wrraherasad tdre ttes sagel clomprusesi e datd fhelnt vl tdpd@evate that is

dependent_ of the val ue of the ne ta field in the |l ost nessage. In a
ror e gertr e el i T Rmdnt T GBI R S D g

accor di nghto thenanpl iEatdoON LOMHd §es deterdidng &y nessages tyde of the
aircraft rel ated nessage by parsing or frominspecting a nessage header,

i denti f yduE&- redundant word or group of characters that represents a
redundant information in the nessage, especially relating to a data field
30 in the nessage and renoving the redundant information fromthe nessage

to bé semicorikheng etundantamolr it atayor el @ie dntowsoime Prievd rodnsd tycdd adestd t t ed
i nf ormati on, eci al | in . a nmessage 19 of the sane type or. a redundant

es
i nf or mat96h "‘Wﬁ P s Li%%%lfibr%_ ng nt]farf_és%trf;ee 1% ntfa % d¥ther
aspect accar difichd o he @Rl ieald o, s Haphi Cale Jeat el 08f hd Sore-

transmtted in a text form ich allows to reduce a nessage size. Therein,
a path ivicuisvsatdrrt giersadss e ifdsthod orhesahple dyneskreogs ecodri tion or
r eadi ng out a user tikp%ountle. S'I'hee pcatclheis a reoxsienrwla&eerd b%/destr i htrelxi]in_e seg-
ments and the encﬂ)oi Nt s of the Strai gah I he segrren%s are prepr esented by
a pheralduiyl pfs@oomi Natee v ad fieshe AndRaise tithoddd@idrd hehaooreh naded val ue
may conprise a conputer program The coordi nate values are included in the
nmessage 130 B ¥R . LB HeahsSF OrP i Hl udi ngr @0t di ndte Mt JeS 5r9%t Het dat a

in a message-dmyi-Re- pIQyd ded &yr@e%gyﬂ&%cf %eé’!ai#é'hrkgaék% & datads gtream

and a controller for this device. ecifically, e path may represent a
w nd trajectary, tfomexesgd e dejetf stredmy the tiscahsessaganl agcior whi ch
is associated to one of the straight line segnents is identified
20 The method may furthermore comprise identifying a template
and identifying a word or text block that represents a numer-
ic value. The template is replaced with a template identifier
and the template identifier and the numeric value are includ-
ed in the message to be sent.
25
According to the application, a message size may be reduced
even further by encoding numeric values such as wind speeds,
height levels etc. Specifically, this may comprise retrieving
a numeric value from a message to be sent, converting the nu-
30 meric value into a hexadecimal wvalue and including a text
portion or word which represents the hexadecimal value into
the message. The 16 different hexadecimal values may be rep-

resented by 15 different characters. In a more general sense,



20 and magni tude and direction of the wind vector are determ ned. Magnitude
and direction of the wind vector to are encoded to obtain encoded wi nd data
whi ch i s wochudess3znt o the nmessage to be sent. The pat hpPomygBioat/oiesor e
represent a closed boundary of a weather region, such as clouds, clear 25
air turbulence, sandstorns etc. The coordinates can al so be encoded as
relative ckg/o_oa{ inates to obtain a further red ctior}?in nessage si.ze.

Iy,

Accor di iy LG R IVE L obrdihale i obtHi e by 3 orhig Ao fretence

bet ween @ndiendpei Nte Of t1one wfe trhensd s al Yhivd i e se gt o @hes & geogr aphi ¢
| ocation and the 30 relative coordinate is included into the nmessage to be
sent. HPF & grortith 2t ath oM I AT diHE T R It e &l %0 1@ @ency

2
identifier;dis r | gved froma, S ﬁe&d@é The. latency identifier is
eval uat éﬁgl%%s tlﬁltég%lgét/'enc{/ ?F?elntl I eéragtg}oem i ersS ién?c;e'di ate the nessage is

sentSwithin a predefined maximnum5 time limt inasnuch as the availability
of a data connection all ows i%d.l.f the lLatency identifier specifies a tine

limt, SHPEE- 1S vl Sent? &t Cot Vected 11 2h HTEHHT Hased hifoty and

the col I'ecd edi essageseaf @ $£Nte besf ofe: theyspecitdh ed hd d@add nMid wxpires.
The |l atency identifier may al so specify send- 10 ing after |anded in which

case messdgesiwd tihe Heamtehcyaiwentii9 1 Dafaer TemereEnarel @ol IBeted and
at the ”z-[?i‘%?étﬂ%’e at; an f@&éﬁté@oﬁ%iﬁ%ﬁgcbﬁé%g%eé ﬁﬁn&ﬂ@@s%ﬁcﬁf—d to a

ground station via an antenna or via a po a carrier. The Tatency
i denti fiteromay Bitrd herdeod@dspecsd fiyhd rairsa g stapir ddemit 4 thi @n dat@h atredii ve i n
whi ch case nessages with the latency identifier "with archjve" are

col | ect €l &Mt HEUROTT eet dft MesSages are R ranshi 1 ted et " & oretfet ¥ rfihed

time of exchangi g & afchi V& addi - fakesnpl ace dypigad lyadwing a,stay of
the aircraft at an airport. 20 The amobunt of data traffic may be further

reduced ®dyuded tier -thqgnetgasel evant aeronauti c nmessage to be sent to an
aircraft. Therein, an aircraft position is determ ned by position feedbacks
and trajectory simulation. Arelevance of a 25 nessage to be sent is

det eem neg; thaseskon 4 heurbscraf t+pasdii Oted 191 thecdessager teactbevsent i s
determ ned as relevant to an aircraft on a specific mssion, the nessage to
i s sent ¥FHIRA &Y crEtSNFLiHe HESSadE IR He BTG det etitieddo be not

rel evanty, ther iessage g di scarded, 30, Specidically, 4hi sy, iply

determ ning a geographi cal range of the nmessage and conparing the
geogr aphi cata rea e addhd pre-t det ermm dwete rmegiohsnegougrl present Zand future
|OCati0n§i£gtt£E%e§¥b value from the numerical data field in the mes-
20 sage to be sent. A second numeric value of the same data
field is retrieved from a previously sent message which is
stored in a computer readable memory. A difference between
the first numeric value and the second numeric value is com-
puted, the difference is encoded by using ciphers of the
25 character set, or binary or b-adic or otherwise, and the en-
coded difference is included in a message to be sent which is

then transmitted, either from aircraft to ground based system

or from ground based system to aircraft.

30 Furthermore, according to the application, a numeric value
may be omitted altogether from a message if the recipient is
able to deduce its value from other parts of the message,

from previously sent messages or otherwise. Specifically,



pl ane on a predetermned flight path. If the geographical range of the
nmessage falls within the regions around present and future positions the
nmessage iwodetienssined to be relevant. O herw se the neseagaBmyoiieschecked
for further rele- 5 vance criteria and be determ ned as not relevant if
those criteria are not nmet. Furthernore, this may also inply com paring

t he geogr.aphi cal range of the nessage with regions. around | ist of
e o P Ry A S e R o e 58" ane
and, if dhergeographcalndange Ihofrddhe daesspoge daddsd widnhd i & hes 1egi ons

around the alternative airports, the nessage is determ ned as rel evant.
Fur t her nfof@) & Hees3sI S cat ifoh Thsled 096 et hods ort ptatisg & SUbstituti on

di cti 9“35%&{ ogkup,d aé)éceoxfﬁ & r@afltuea.“dlé%ﬁé)r%ﬂ@é‘%ﬂxgeﬁic .
substitution dictionary or [ookup table at a ground based system According
to the firakie net hoghal dentily setatedweta,c forlwex-a aple @idld giitatr out e,
is received fromc? g{ounk? based Cgystem. 20 Furt her data%y al so be

recei ved: O ST @ ol Treqifentt €4 WK Sifbstd it i oh 15'%VSH th Wor'd¥ and
associ ateds ymja-codes hased on the identity related data, either on the
ground or in the aircraft. The identity related data and the substitution
list is stored in an aircraft based database. A previous 25 substitution

list is - ed. or di 4 to the se bstitution
list w té&e\/\%rred%/niﬁ% E@E%C%%Clgldg%eﬁn%l’co%e%sl%aieg%dﬁ%p??%%% lZﬂE rcraft
based nmermbrdednichtdetcodesddsie W irh tiordsyand associlsd ethdereB0cHat codes i S

transferred to a database in a ground statiaon, by radio |ink such as short

range WAR dteby? geristie datsa Y Brie WV ourPUbSt T3 Uty orf i st s
replaced, pZ2Jhe sybiect maten eled he,@ppl itadd Qe i naw &xpl aiped in

further detail with reference to the following Figures, in which 5 Figure 1
i |l ustrateyian dipks atQonscdirigraim e anddsapgn dthforrmtioresystiem Figure 2

illustrates. an ar r angenment f ar voié;e .cahll and dat a package. transm ssion, 10
T 1s compared With .a.previousl 1

Fi gure 3577 USt rates a secon parrangemsnt ffor~Voi'ce ‘cal 1 and daII%eaS_package
transm ssdgn, cdigiges ® and 5 iddusdited e e pad ol agingsa f oo dVETAR
nmessages, Figure 6 illustrates a process flow relating to the exchange 15of

nessagestet vieelP & JrotirtEDasEt B s tRRAaMEHh ai reretdibased SRtnt and

message is requested and decoding of a message is delayed un-
til the lost message has been received. This applies espe-
cially if the lost message comprises a data field which is

20 not included in the message or wherein the message comprises
a data field with a value that is dependent of the value of

the same data field in the lost message.

In a more general sense, removing redundant information in a
25 message according to the application comprises determining a
message type of the aircraft related message by parsing or
from inspecting a message header, identifying a redundant
word or group of characters that represents a redundant in-
formation in the message, especially relating to a data field
30 in the message and removing the redundant information from
the message to be sent. The redundant word may relate to some

previously transmitted information, especially in a message



Figure 7 shows an alternative enbodinent of a flight information system
Figure 8 illustrates information extraction froma signifi20cant weat her
chart, Fiwore11212883ustrates a neta | anguage decoder/ enc@denB20Fi/guss 10
illustrates a nessage encodi ng using 4he neta encoder, Figure 11
shows an aircraft database and an aircraft based 25subset database, Figure
12 shows text substitution based on thread identifi.cation nd Figure 13
Shows & GerdatiOIr ofYar dil th FRCLEGE'® 30V 15F TRe TbITbW hg HeSeritY on,

det ai | s @resqtiovidethd s desard deadde enbodi ments of the application. It
shal | be apparent to one skilled in the art, however, that the enbodi nents
may be practised wthout such details. 23 In the follow ng, nessages to an

aircraftpwillecbeyeferred to as, i '&%HQS%%% y &%"Eﬁ%&% fomthe
aircraft wll LBigar%erre to as "olut(%g ng mes gesq'a} 5 Fi gur 1%%10\/\5 an
oper at i ored tihagiam of s a fdnghit tied arnret | ok sySiem hidhellawghtto

i nformati ocﬂlcg%/stem 10 conpri ses ai rborne conpo-. 10 nents of the flight

i nf or matio <t M SHATHh e provided orf (9~ hi T raf e a1 S THe Hi T biot ne

conmponent sed thict Ude, PNk MRS Sy ANeyON i Th Si ayss, réadBi ) Gomt er,
means for communi cation and data exchange and on board applications and
dat a whidrareatior etho st e onp et eideist e hediumias: A fig stePortion 31

of a sat ite i [fo! ogp_gac-t cair ents of
the fli g‘%rlﬂ.énf%r?c?m i on s;ﬁs?%hﬁﬁ?ﬁe sate %P@%&%@%&%ﬁ?ﬁ%rti on 32
of the sairetdddretadrivgurd galtuonl channelcdsr it eleds hetsween neaes vice pro-

20 vider's data centre 33 and the satellite 27. The connection between the

servi ce Prioviter'S Ut CEhtT &/ B APt HE SIS 11 TEDT- Syl Gt Ve

i nter nediat e-nodes, o forvexanmpl e of; am aeronauticalnd &l eomminicatd,on,
network, which are not shown in Fig. 1. 25 The service provider's data
centre 38 neardniectiett fwliarn operedions stppors cemile340atd ripora

conmuni cat i on channeklﬁes 37 vajg%cij_rﬁo%'éj.ecﬁje bet ween t he .servi.ce Pprovi der's data

sgage .nid vice wr1lting t0o ata
centre 33 and ai'r S %%o ai rport” conmuni cat1on channels 37 30

conpbi ses@rddn Sindecuencainest | o 3&h v adev fdg st data network 14. Airline
communi cati on channels 39 are provided between the service provider's data
centre 33 and airline of- 24

Specifically, the path may represent a wind trajectory, for
example a jet stream. In this case a wind vector which is as-
sociated to one of the straight line segments is identified

20 and magnitude and direction of the wind vector are deter-
mined. Magnitude and direction of the wind vector to are en-
coded to obtain encoded wind data which is included into the
message to be sent. The path may furthermore represent a
closed boundary of a weather region, such as clouds, clear

25 alr turbulence, sandstorms etc. The coordinates can also be
encoded as relative coordinates to obtain a further reduction
in message size. Accordingly, a relative coordinate is ob-
tained by forming a difference between and endpoint of one of
the straight line segments and a geographic location and the

30 relative coordinate is included into the message to be sent.

According to a further aspect, the application discloses a

method for choosing a transmission method between an aircraft



fices 40. The airline comruni cation channels 39 conprise a second secure
connection 41 via a second data network 42. Furthernore, a Bluetooth
comuni cawvpaniichisssnel 13 is provided 5 between a transnPCraB20t/0a853ai r port
35, 36 and the aircraft 11. The Bl uetpoth communication channel 13 serves
to connect the aircraft 11 to the service provider's data centre 33 via the
airport co ni cati on channel 37 while the aircraft 11 is o round. 10
Fig, 6 SHOWS 4 GFFArbeHent T drCTHe TEbel et bt Vr ah&h shions ot Mbssages
bet ween adgi oM based-systernantkan Ained sfde hased sy stram 1 Jithen gF ound
based and the aircraft based systens conprise conputerized nmeans for

st ori ng R priocds st e 4 antt nigdhs! F ot decei s/ high dhd st i ng
data. T unds 170 jMes, f | agenci es
701, angﬁﬁ%g%esggig%%%{g%i%ﬁefgﬁ rressr% e typelsr{%]Zﬁgnlgﬁ?ﬁ di fferent
nmessage fioneralisni tAsi dmenungs sageshe ane i ol ey grioundidas etbrsysttein:y00 t hey

are anal ysed by. an i n- 20 put/output encodi ng/ decodi ng devi ce 704 which is
connoct G 10" Hat abadd &0 I, MGG ST Do L oo G rLHIS (1l Hessage
has beemencoded (Orpdecadediid dde dssade ign algoidg: fuond heeddreraft
to external agencies), using the neta | anguage | ookup table, the nessage is

exam nedt®d det ¥ M icliad RRESPB Urass OV, Rrisyserl e erfsishged time

synchronj sat.i o evice 06 i S e - t he

gr ound- li;ialzﬂgld11 s%}(teﬁrlésg'r eﬂ%easlsedec{%oft CSVegng;cslr%clra t%s@fi%ﬁ%ﬁ%%ssed in
turm0t o in@rafe hiasete & o cat | onse deyvd Ly 7 W cthaleteranayes t he nost
appropriate transm ssion path for the nessage 30 to the aircraft 11 using

either a<Sture B uetiddth LUKt i D 1P ¥ sh HiS por tE155 2tk 38:2%r via
comuni cat i gns, connectians-32 and 3Inyd & fad e M te 2familhepracess at 704
al so includes additional steps for conpression and deconpression, 25
cal cul atdworiraghos vaeridn catd om ofhiedreok sunsy L a0 et e edprocessi iy and
veri fi cafjon_\en, the Alroralt, I fesslyes, a Tessage via the secyre, en- 5
crypt ed ‘comruni ¢aty ons channel 708 T ah altct attc based CORMUR cati ons
deviice 8P0:;h theldessagehise passad do dhe: aidcdafds based dTressagency
synchronj sation device 802 which in turn checks that the nessage is in the
correct Iifiberf IRY seqtiehc Cloivet A ressERe i tHe sletfueiicel §8E%A ssing, for
exanpl e fhe. 1. Jressage SEGUENGe; racel ved s IESSAge lin eSS age 12, Jressage
4, then the nessage synchronisation device wll request nessage 3 Tromthe
gr ound- biasechsystam k0 Thol ensakes gt lacessages: dre doryrertd ystraceived. Thi s
process i.s re.verse%i n%t he case of outgoing nessages froman aircraft to a
gr ound- based systEnT A5 The' ei¥age i s passed from the message
synegbroni sati on device 802 to exam ne the content in process 803 and then
passed to the nessage input/outjﬁj:ct decodi ng/ encodi ng devi ce 804 which calls
doted

on a | ookip aebie: 805 da-d dke § Hoe i i P diey of LR hessage
types 80f ISPl aysd ﬁ,pgg[ pri t. of ir 4 -based systenis
cockpi t gjlésgifuag %%vﬁae %0%& an E{Jeﬁédfsnagf%ntfhbeé r%eprgﬂ 01?6 ?rgességlge, sof tware
associ atach i t Hhidres mes sagi aigr st te e gy iovi @est andauwatirsderidy wrs i+ sual

alert using LED gn the front panel of the cockpit display 25 device 807.
The' LED St CHE Bt Se bhars G 517 tHE LED Hre: ot SHOWH T Thi%. 1 gure.
Al t epnathadd yge MBS SRYeseimy: deiPassechd®, aherd pot tald e el est o gs devi ces
such as nobile tel ephones, personal conputers etc onboard the aircraft if

they ar et erhi nidd By 3T exanifat i procdCIM B0 s Haleval- ity a
mobi | e tgl e&ihro&ea@@déd?sé-s TNe; ProGess. af ,8%%@'11?@0%4{}%4 Hfoesi{‘%déﬁﬂ gnal steps
for conpression and deconpression, calculation an rification of
checksunshe andr i giitat ur€ tpreocessiarge and erddrntcats aietermined to be
not relevant, the message is discarded.
30
Specifically, this may imply determining a geographical range

of the message and comparing the geographical range with pre-

determined regions around present and future locations of the



26 In this latter case, that of passenger rel ated nessages or information,
figures 2 and 3 show an arrangenent for transmtting text and voice
nmessages wotzoaensss2nobile term nal de- 5 vice in an ai r eCafiB2011/0H8%F a
ground station. The ground station is connected to a network and to a GSM
(gl obal system for nobile conmunications) network. A BTS (base transceiver
station) 50 is provided wthin the 1Q aircraft ... Mobil e term nal devices
52" o bUare Do H 1 T4 A1 T hr o SOt Aot ¢ T o AP BIE B0 I H an ant enna
53 of thea S HO. thkhendFH o el e sy e 15w ol N qioshl & Sduwhighedesnt
connected a transceiver on the aircraft 11, which is not shown. The

swi t chi mydodilt e S P conprisesth T s Sl atdtagningd 13 fotrsHown whi ch
emul ate i Q j [ t ] it_52.
Furt her ?Dérrgte t%ﬁde}%eB&Sl%%C%e \(/:}%én%e%fezﬁﬁtc% %%eé%ﬂr?goﬁﬁﬁut%%g% afjégloénnecti on
cabl 8. Thenamiar Conpid ernd dnprdesesrmal rieX ta processt mgrami tif orhaowi fyi ng,
inserti n%aiand repl aci ncg%text of a data nessage. 20 the ground, an

ant enna S4" 61 & BSC (BAs 'St at’i 'on- Lot gt 1 e&?l%énai‘% Cf"le](f%)%]tﬁ €10 the

ant enna @f r the @id Gafdrddh M arsajeldf ten £ ABBEE Fatd o | diki dhat
conprises one ore nore satellites 56, such as, for exanple a geostationary
satel | i tar@B@ra oniestorofror et sEtal 17e el Gioat gyl wbiadh sardnds ©hetlvor k. The

BSC 55 ¢ i i i i 7. The swi t.ghi j 7. C | ses an
Abi s omi BBr A o T botnaslod KL mobi T er s oR
centnes)obH& hdunddrweramreg 1 1her BIC b5l woninecd etk dund et wortke 1595 - such as
the internet. 30 In the alternative enbodiment of Fig. 3, the BSC 55 is
con- nectetf to- e Gt drftta B HIT hie® JFFodid S84t i oh ]gxff]a?‘éF}PﬁP backbone 60.
27 During a flight of the aircraft 11, the nobile term nal devices of the
flight passengers send outgoi ng data nessages to the base station

control | Bprigfetmerai ridrafarelikew oo, diai¢los horgdiehcdsnpomentzsdafindes f | i ght

i nformatign systemtransmt outgoi ata ages to the base station
control I'ef .S%ytdla%laor% rcglns or'mat gjnr Li%?cf t atg%%oergrfagt the %luJngroall ntg Hat a

Mes $8gesf d Mt 10iees e ds1dad @i tesisagesi cthihenprpcessiesh kad acdessages ar e
segnented into data packages and the data packages are trans- 10 mtted to
a satel 195¥ 6t R4 A BIUt ot h connection if the aircraft is on the ground.
The satellite transmts the processed data packages to a ground station,
either directly or via further satellites, while the Bluetooth connects
with thetservdiosy provifders srdatmee Gert r el ddihel dat ze packagest havieoa gre- 15

det er m ned maxi m Si ze. ecifically in, the case of a. short. burst data
cervi oo g L o e L SRS Tl oo 2 Gurar T e, T e
pr edet ermm Meck 1maxd Al md e gt dv dfe arSBD vRsSagesh 205 Therserm@epiiavd der' s
data centre receives incom ng data nessages which are destined for an

ai rcr af t& 190 SThie= tictimi i Tt o Tmesdiatfe st Eb mpt I $@s ope et f ot 49y pe  messages
uhi ch ang, destdedd ofaddie: {} | ah, Qe sHCh A5, NOTAM and geatnero data, and
ot her non-operational nessages Ich are addressed to 25 passengers on

boar d t hien ailre raaftc A4l sucthhasi BB, 1 twoi 1oel datd, dAWEP pafeshanditot thieru+ nt er net

content. A data transformation unit., of a c uter at the service provider's
data Certr " Craist o rs- T | HbGHT b e Lo TR 17 oce SOy TS
messggessuddiel rocasseksdata imssagesraseadd@nsmtted to a

According to the second method, a substitution list with
words and associated meta-codes is retrieved from an aircraft
based memory and the code list with words and associated me-
30 ta-codes is transferred to a database in a ground station, by
radio link such as short range WLAN or by portable data car-

rier. A previous substitution list is replaced.



30 satellite. The transmission is carried out either directly via a
transmtter or via an internedi ate network such as a tel ephone network or

t he i nt erwet20nndsssza a transmtter. The 28 satellite tPramgB2oly0318ss
processed data nessages to the aircraft 11, either directly or via further
satellites. In a special enbodi ment according to the application, a short 5
burst data service (SBD) of a global satellite provider is used. Specially
adapt ed nodens are used for sending and receiving short burst data. The SBD
restri ctmd hauppyd wath ofe @ dESsaged®l cLerdai 1k ehgtdkp formexampl e | ess
than 10 kil obytes, less than 2 or less than 1 kilobytes at a tine. 10 The
messagest Waly be tomvel ted-t of e T G red-th 0 SpeEi T T ¥BHREt, sidth as an
emai | faqpat, and may be sent via HITP to a preconfigured address. The

payl oad size of data bursts is a conprom se between reliability and
effidiency. If the length 15 of the data bursts is smaller, reliability is
i ncreased. and the nessages are | ess prone to disturbances._ On the other
g, & HE DU Hoad TOTaH V61 G IS oy bl THALdtoe v kP tockGasi ng
message size. |If thedenath Hfsamessage exceeds the nmaxi num payl oad si ze,
the nmessage is segnented at the 20 sender side and reassenbled at the

recei vi Ng-Eieke.2 Ant 4 gl fRE s il |27 TRt eldPy v &l ¢ el erafihedk faor mat |
for exanple, the e-nmj i : tination ID in the nessage body and a
nmessage text in aeprf{n?i%éi? t%%ﬁn%ﬁ Sas erg, service 25 provider's data centre 33
sends theiqugoihg e nedtlraties intefcarel afrangripntc Sw twdiedk tel ephong
network (PSTN) to a data centre of the satellite provider. In the case of
the SMIP protocol ,9tte Refdreds ofetHe €Y ite provider's data centre is
taken from.an SMIR PRI of ocolydessage, Mrd ey sl erpr Bk viger' s data
centre, the ingoing e-mails are stored. An onboard systemon the aircraft
starts an e-mail r&¥9®eval by sending a retrieval conmand to the next

satellithe.. The satellite forwards the retrieval com’rancd - f negessary Vi a
ure g l%strat S d Proces l?w rel thg. 0 qhe Xchange
fur- 29 ther satelTites = 0 a ‘ground station ich’is al'so Known as

gat eday. The groungf siéaddore ofbdthe-sateldidiendprovdsers fetidm eves dihe stored
e-mails fromthe data centre of the satellite provider and forwards themto
the aircraft via therS@RitPEIF tF5Ym viHii€h the request was sent or, if

necessary;gyid A ngighboyring saieldid &nfniif&asans ofesidmpl igify,- the
satellite provider's data cen-
mation system,
Figure 8 illustrates information extraction from a signifi-
20 cant weather chart,
Figure 9 illustrates a meta language decoder/encoder,
Figure 10 illustrates a message encoding using the meta en-
coder,
Figure 11 shows an aircraft database and an aircraft based
25 subset database,
Figure 12 shows a text substitution based on thread identifi-

cation, and

Figure 13 shows a generation of a delta message.

30 In the following description, details are provided to de-
scribe the embodiments of the application. It shall be appar-
ent to one skilled in the art, however, that the embodiments

may be practised without such details.



tre and the satellite provider's gateway are not shown in 10Fig. 1. Al so,
Fig. 1 only shows only one satellite 27 of the gl obal satellite network.
The ai r craibt2olil1288nds out goi ng nessages to the next avaPCahBmiseiigsdite 27.
The satellite 27 forwards the outgoing nessages 15 to a ground station of
the satellite provider, if necessary via further satellites. The ground
station of the satellite provider forwards the outgoing nessages to the
data centre of the service provider. 20 The abovenenti oned processi ng of
the dat arnressages) ComMd ses asddansioramtd oncefri hel or il nad rdatad nessages
using a neta | anguage. The neta | anguage conprises definitions and rules
whi ch def§ nelRHEN 1 Fand DTS orr ot RE T e 5y e it B E 3 Eh st or ek
nmessage. .. I initions ¥ meta 25 | anguage define

further rrrner%ertﬁéeaCi rﬂe}%/eérsge tra s]f%{# qrrget%)%an&%e the transforned nessage into the
origbnal data nessage. The transformation of a data nessage conprises a

t ext sung.titutilon of text based dat c{g).ntent of _the_data nessage, Or may
conpri se @Y |1 idEeEy S sl T Wt Gh 14 A Aidard et ate 3P hessage
is used.g dnthe text substitution and the tenplate type substitution are
based on 1 ookup tables which are synchroni sed between the ground-based
system and the aircraft-based systemon the aircraft 11. The | ookup tables
are 30 red i : Q ' 0 Q ter r e aircraft
11 and iﬁ%eg jfBa ﬁl%?lor?%%n%eld{rg?nse%%@egﬁ ?orem%?nzefla haelrsbgcg‘l\}?egeéjopé ovi der's
dat aocentdare; s reeSpdot | el ght 5 Hus tnieer it ey 4 then prioices s g f ot hdedatia
nmessages conprises_an insertion of additional flight and aircraft related

i nf or mat$6h Hst dl destihat i g HfdredP GreHT aiteritsr ke F 1 om

ot her camput efnapPH i EAtd QNS Ora By SteMBa i dhodidCr aldabased- system f or

exanple, the aircraft-based systemcontains 10 a flight plan which

descri best ¢del gepard utat potnhamestdnrht oo @ rarnlel ¢t mins afd gdtd ght

whi ch are ayt omat i cal Ié/di nserted iunét 0 rrress&}qLf vvhe&i required. Locations and
F1ignt” P

. C a%re Stor . O a.CcoO c me udn. . .
waypoi nt'sand turning points in e anh are described using a

seriés of codes known as |ocation codes and are a four letter 15
al phabetical character set. Each | ocation code or waypoint or turning point

i s knowt tlot e RATCrAt t3hased syAtEM Vi CHENEY Cont i fBtHer dtai | s

such as the geqgr aphiical, cootdisy ates, ofc fhese pasi Ll AN Megsages-in this
system are encrypted via an encryption procedure such as public Key en- 20

crypti onccandl/ brtsyrmetsd tee ehcry pt'l ok arek cohpression 34 o Himarytel-

conpressjon al gorithmsuch as ZIP, LZO etc. |n.summary, a neta |anguage
aocor di ng 15 GHEGPRIT Cat o UBHPr i SeP THE 6 150 G b opBHeRtes a

aspect sividher 8 sdatd Ccdhctd OarandrelOoketl tadd e whitte i sorpietvaged as per
airline/aircraft/route definition a context driven dictionary which is
bui |t dyIRiH A} | §rdHad ot MERT oitdet 1352 iR 11 iyl Himbegtel-

depar 30tluir1?e Zjﬁ%éﬁa{[ﬂ\%‘kvéli’[ﬂgwﬁedi%éir%dese,t Cror example of an

aeronautical telecommunication network, which are not shown
in Fig. 1.

25
The service provider's data centre 33 is connected to an op-
erations support centre 34. Airport communication channels 37
are provided between the service provider's data centre 33
and airports 35, 36. The airport communication channels 37

30 comprise a first secure connection 38 via a first data net-
work 14. Airline communication channels 39 are provided be-

tween the service provider's data centre 33 and airline of-
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Fig. 6 shows an arrangement for the receipt and transmissions
of messages between a ground based system and an aircraft-
based system. The ground based and the aircraft based systems
comprise computerized means for storing and processing data

15 and means for receiving and transmitting data. The ground-
based system 700 receives messages from external agencies
701, and these messages may be different message types 702
and in different message formats. As the messages come into
the ground-based system 700 they are analysed by an in-

20 put/output encoding/decoding device 704 which is connected to
a database 703 containing a lookup table. After the message
has been encoded (or decoded if the message is outgoing from
the aircraft to external agencies), using the meta language
lookup table, the message is examined to determine its ad-

25 dress 705, passed to a message synchronisation device 706
which ensures that all messages held on the ground-based sys-
tem are passed to the aircraft-based system 800, passed in
turn to a ground-based communications device 707 which deter-
mines the most appropriate transmission path for the message

30 to the aircraft 11 using either a secure Bluetooth connection
13 from an airport 35 and 36, or via communications connec-
tions 32 and 31 via satellite 27. The process at 704 also in-

cludes additional steps for compression and decompression,
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calculation and verification of checksums, and signature pro-

cessing and verification.

When the aircraft 11 receives a message via the secure, en-

5 crypted communications channel 708 in an aircraft-based com-
munications device 800, the message is passed to the air-
craft-based message synchronisation device 802 which in turn
checks that the message is in the correct numbering sequence,
or 1if a message in the sequence is missing, for example the

10 message sequence received is message 1, message 2, message 4,
then the message synchronisation device will request message
3 from the ground-based system 700 to ensure all messages are
correctly received. This process is reversed in the case of
outgoing messages from an aircraft to a ground-based system.

15
The message is passed from the message synchronisation device
802 to examine the content in process 803 and then passed to
the message input/output decoding/encoding device 804 which
calls on a lookup table 805 to take the coded message into

20 one of the message types 806 for display in an appropriate
part of the aircraft-based system’s cockpit display device
807, and depending on the type of message, software associat-
ed with the messaging system provides an aural alert, or vis-
ual alert using LED on the front panel of the cockpit display

25 device 807. The LED and the precise operation of the LED are
not shown in this figure. Alternatively, messages may be
passed to other portable electronic devices such as mobile
telephones, personal computers etc onboard the aircraft if
they are determined by the examination process in 802 as hav-

30 ing a mobile telephone address. The process at 804 also in-
cludes additional steps for compression and decompression,
calculation and verification of checksums, and signature pro-

cessing and verification.
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In this latter case, that of passenger related messages or
information, figures 2 and 3 show an arrangement for trans-
mitting text and voice messages between a mobile terminal de-
5 vice in an aircraft 11 and a ground station. The ground sta-
tion is connected to a network and to a GSM (global system

for mobile communications) network.

A BTS (base transceiver station) 50 is provided within the

10 aircraft 11. Mobile terminal devices 52 on board of the air-
craft 11 are connectable to the BTS 50 via an antenna 53 of
the BTS 50. The BTS comprises a switching module 51 which is
connected a transceiver on the aircraft 11, which is not
shown. The switching module 51 comprises an Abis emulator

15 that is not shown which emulates the Abis protocol with re-
spect to the mobile terminal unit 52. Furthermore, the BTS 50
is connected to the main computer via a connection cable. The
main computer comprises a text processing unit for modifying,
inserting and replacing text of a data message.

20
On the ground, an antenna 54 of a BSC (base station control-
ler) 55 is connectable to the antenna of the aircraft 11 via
a satellite communication link that comprises one ore more
satellites 56, such as, for example a geostationary satellite

25 or one or more satellites of a global satellite network. The
BSC 55 comprises a switching unit 57. The switching unit 57
comprises an Abis emulator which is connected to MSCs (mobile
services switching centres) 58. Furthermore, the BSC 55 is
connected to a network 59, such as the internet.

30
In the alternative embodiment of Fig. 3, the BSC 55 is con-
nected to the antenna 54 of the ground station via an IP

backbone 60.
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During a flight of the aircraft 11, the mobile terminal de-
vices of the flight passengers send outgoing data messages to
the base station controller of the aircraft. Likewise, air-
borne components of the flight information system transmit
outgoing data messages to the base station controller. A data
transformation unit transforms the outgoing data messages in-
to processed data messages. The processed data messages are
segmented into data packages and the data packages are trans-
mitted to a satellite or via a Bluetooth connection if the
aircraft is on the ground. The satellite transmits the pro-
cessed data packages to a ground station, either directly or
via further satellites, while the Bluetooth connects with the
service provider’s data centre. The data packages have a pre-
determined maximum size. Specifically in the case of a short
burst data service, the maximum length of a data packet is
determined by the predetermined maximum length of a SBD mes-

sage.

The service provider's data centre receives incoming data
messages which are destined for an aircraft 11. The incoming
data messages comprises operational type messages which are
destined for the flight crew, such as NOTAM and weather data,
and other non-operational messages which are addressed to
passengers on board the aircraft 11 such as SMS, voice data,
WAP pages and other internet content. A data transformation
unit of a computer at the service provider's data centre
transforms the incoming data messages into processed data
messages. The processed data messages are transmitted to a
satellite. The transmission is carried out either directly
via a transmitter or via an intermediate network such as a

telephone network or the internet and via a transmitter. The
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ceiving short burst data. The SBD restricts the payload of a
message to a certain length, for example less than 10 kilo-
bytes, less than 2 or less than 1 kilobytes at a time.
10
The messages may be converted to be delivered in a specific
format such as an email format and may be sent via HTTP to a
preconfigured address. The payload size of data bursts is a
compromise between reliability and efficiency. If the length
15 of the data bursts is smaller, reliability is increased and
the messages are less prone to disturbances. On the other
hand, the overhead relative to a given payload increases with
decreasing message size. If the length of a message exceeds

the maximum payload size, the message is segmented at the

20 sender side and reassembled at the receiving side.

An ingoing e-mail is formatted in a predetermined format, for
example, the e-mails include a destination ID in the message
body and a message text in a mail attachment. The service

25 provider's data centre 33 sends the ingoing e-mail via inter-
net or a public switched telephone network (PSTN) to a data
centre of the satellite provider. In the case of the SMTP
protocol, the address of the satellite provider's data centre
is taken from an SMTP protocol message. At the satellite pro-

30 vider's data centre, the ingoing e-mails are stored. An
onboard system on the aircraft starts an e-mail retrieval by
sending a retrieval command to the next satellite. The satel-

lite forwards the retrieval command - if necessary via fur-
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ther satellites - to a ground station which is also known as
gateway. The ground station of the satellite provider re-

trieves the stored e-mails from the data centre of the satel-
lite provider and forwards them to the aircraft via the sat-
ellite from which the request was sent or, if necessary, via

a neighbouring satellite.

For reasons of simplicity, the satellite provider's data cen-
tre and the satellite provider's gateway are not shown in
Fig. 1. Also, Fig. 1 only shows only one satellite 27 of the
global satellite network.

The aircraft 11 sends outgoing messages to the next available
satellite 27. The satellite 27 forwards the outgoing messages
to a ground station of the satellite provider, if necessary
via further satellites. The ground station of the satellite
provider forwards the outgoing messages to the data centre of

the service provider.

The abovementioned processing of the data messages comprises
a transformation of the original data messages using a meta
language. The meta language comprises definitions and rules
which define the transformation of a data message into a
transformed message. The definitions and rules of the meta
language define furthermore the reverse transformation of the
transformed message into the original data message. The
transformation of a data message comprises a text substitu-
tion of text based data content of the data message, or may
comprise a full message substitution if a standard template
type message is used. Both the text substitution and the tem-
plate type substitution are based on lookup tables which are
synchronised between the ground-based system and the air-

craft-based system on the aircraft 11. The lookup tables are

WWKK
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service provider's data centre, respectively.

5 Furthermore, the processing of the data messages comprises an
insertion of additional flight and aircraft related infor-
mation such as a destination address of an aircraft 11 taken
from other computer applications or systems in the aircraft-
based system for example, the aircraft-based system contains

10 a flight plan which describes the departure point, destina-
tion and route details of a flight which are automatically
inserted into messages when required. Locations and waypoints
and turning points in the flight plan are described using a
series of codes known as location codes and are a four letter

15 alphabetical character set. Each location code or waypoint or
turning point is known to the aircraft-based system which al-
so contains other details such as the geographical coordi-
nates of these positions. Messages in this system are en-
crypted via an encryption procedure such as public key en-

20 cryption and/or symmetric encryption and compression via a

binary compression algorithm such as 7ZIP, LZO etc.

In summary, a meta language according to the application com-
prises the following components and aspects:
25
e a static dictionary or look-up table which is preloaded
as per airline/aircraft/route definition
¢ a context driven dictionary which is built dynamically
based on mission details such as flight number, depar-

30 ture, destination, altitude, hotlist, etc.
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¢ a sequence driven dictionary which is built dynamically
based on a sequence of flight stages or of messages, for
example for e-mail threads, weather data, NOTAM etc.

e transmission of delta messages which comprise infor-
mation that has changed relative to an earlier message

e transmission of repeat messages wherein information that
is repeated from an earlier message is replaced by an

identifier

The static dictionary of an aircraft which comprises tail
sign, aircraft type, airline information, substitution codes
etc. stays onboard of the aircraft. A portion of the dynamic
dictionary which comprises, among others, message threads and
message contents and part of the NOTAM and weather data is
cleared after a session. Another portion of the dynamic dic-
tionary which comprises, among others, aircraft routes, air-
craft rotation, SMS and E-mail addresses and another part of
the NOTAM and weather data is kept between successive ses-

sions, for example to allow for a pattern recognition.
Below, lookup tables are shown for incoming messages for the
flight crew. By way of example, a lookup table for NOTAM and

a lookup table for weather reports are shown.

Table 1, look-up table for NOTAM messages

element meta code |meaning

NOTAMN 0 new NOTAM

NOTAMR 1 replacing previous NOTAM

NOTAMC 2 clearing previous NOTAM

EGTT 3 flight information region "London"
NBO 4 three letter abbreviation for NOTAM

TAF
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purpose
000 5 default lower limit
999 6 default upper limit
Location 3a Identification of the location
Location 3b Location coordinates
coordinates
DUE 17 due
WIP 18 work in progress
TWY 19 taxi way
SOUTH 20 south
CLSD 21 closed
BTN 22 between
AND 23 and
DIVERTED 24 diverted
VIA 25 via
NEW 26 new
GREEN 277 green
CL 28 centre line
BLUE 29 blue
EDGE 30 edge
LGT 31 lighting

In the case of NOTAM which contains the location of an air-
port, this location is identified by a four-letter location
indicator allocated to that airport by ICAO. The ground-based
5 system and the aircraft-based system hold a listing of loca-
tion indicators in their synchronised look-up table databases
as the location indicators to which the airline operates. As
a location indicator known to the database look-up table, the
location is allocated a numeral or other symbol. As a known
10 location, the coordinate values for the airport are in the

database system and are automatically inserted from the data-
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base look-up table when required by Item Q), for example when

a radius 1s shown in the NOTAM.

According to the application, a field value can be left out
5 when it is known from the context. This applies for example

for the departure and destination airports of aircraft which

fly on a regular schedule like the one shown in the schedule

table below:

Route No|DAY DEP DEST
1 MON WMKK EGSS
2 TUE EGSS WMKK
3 WED WMKK WITT
4 WED WITT WMKK
5 THU WMKK WSSS
6 THU WMSS WMKK
1 FRT WMKK EGSS
2 SAT EGSS WMKK
3 SUN WMKK WITIT
4 SUN WIIT WMKK

10
This kind of schedule table, also known as aircraft rotation
schedule, is stored on the aircraft in an aircraft database
and in a database of the ground based system. the schedule
table is synchronized between the ground station and the air-

15 craft after a change of the aircraft schedule.

The following lookup table shows a portion of a lookup table
for TAF (terminal area forecast) data. Similar tables may be

20 constructed for other weather data such as METAR and SIGMET.

Table 2, look-up table for TAF messages
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KMH 56 km/h

SKC 57 sky clear

FEW 61 few clouds

SCT 62 scattered clouds

BKN 63 broken cloud layer
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CAVOK 70 ceiling and visibility ok

9999 85 visibility in excess of 10km

FM 80 from

BECMG 81 becoming

TEMPO 82 temporary

INTER 83 intermittent

PROB 84 probability

TSRA 85 thunder storm with rain

MOD TURB 101 moderate turbulence

MOD/SEV 102 moderate to severe turbulence

TURB

SEV TURB 103 severe turbulence

BLW 104 below

FT 105 feet

TILL 1006 until

Airports to which the airline operate are allocated a specif-

ic location code by ICAO. A location is identified by a four-

35

he

ed a
| es,

ng
shown

nor e
ed to
| e.

of a
ition
p of



25 which data fields always occur in the sane order, the content of the
data field can be derived fromthe position of the data field. According to
t he appl iwetzoom,28¢3ne sane neta codes can be used for diPCenBmiivkssks of a
message text if the nmeaning of the a code is uniquely defined by this
context. 30 Thereby, the neta codes can be nade shorter. WO

2011/ 128832PCT/1B2011/ 051555 36 nore frequent rds. .The rd f ency
order | oA et By B T o T S e AT Bt vt T ho
ai r cr af tTrandyt den g syksd e hasedran 4:he f4 eguenesd of yawdllshd 14 ressages
that were previously exchanged with the aircraft. For exanple, if now snow

fall is T ylontadt chosEil $4aghts riout'ee thes WA d Look-up
cust omer, §eryi £5@f, net %%@%@i&? %’I&PE@@&@@@%@%{)U&A@’ in-the
anpl e Keywor

foll owi ng codi ng sequence: meta codes TAF O

cust onerl ser vige@fe netAd 2z SNOW 36T 8N d kst ampl len AF mestsegelamgbdae t he

fOIIOWIﬁ%éﬁjdgﬂ%ggﬁeFXBﬁa %%ggfggxﬁéhallocated a numeral or other
symbol. Instead of decimal codes, as shown in the tables,
hexadecimal codes including the characters A - F or also
codes including other characters of a character alphabet such

10 as the ASCII or the UNICODE alphabet may be used.

The code words may be all different, as shown in the examples
or the set of code words for one message type may also over-
lap with the set of code words for another message type. One
15 or more look-up tables may be used. The several look-up ta-
bles are also referred to as "the look-up table"™ as they can

be regarded as a single look-up table.

In a structured message format such as the TAF format, the

20 meaning of a field value can be derived from a context which
is provided by the position of the word in the text and/or by
a keyword at the beginning of a group of words. For example,
if a sequence of data fields is contained in the message
which are separated by predetermined field delimiters and

25 which data fields always occur in the same order, the content
of the data field can be derived from the position of the da-
ta field. According to the application, the same meta codes
can be used for different words of a message text if the
meaning of the meta code is unigquely defined by this context.

30 Thereby, the meta codes can be made shorter.

In a further embodiment, the meta codes are ordered according

to a word frequency, wherein shorter codes are attributed to
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For example, if now snow fall is unlikely on the chosen
flight route, the words TAF, customer.servicelff.net and SNOW
may be arranged advantageously in the following coding se-
quence:

10
Sample Keyword meta codes
TAF 0
customer.servicel@ff.net 12
SNOW 436789

A simple TAF message may have the following structure:

Type Location|Date, |Validity [Wind Visibility|Cloud |Cloud
Time amount |height
(UTC)
TAF, ICAQ 0517307|0518/0624|14008KT|3SM BR FEW, 010
TAF AMD, SCT,
TAF COR BKN,
ovC

15 By way of example, an encoding of such a type of TAF message
is provided below. The TAF type is represented by a two bit
code, with TAF = 00, TAF AMD = 01, TAF COR = 11. The airport
code is represented by a dictionary number of an airport dic-
tionary. The Z of the date and time field, which refers to

20 "UTC-time" is omitted and, furthermore, the remaining number

51130 is represented in hexadecimal form as C7BA.

According to the application, encoding can also be done by
converting the value to the sixteen bit binary number

25 11000111,10111010 which in turn can be represented by the two
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al | evs af valdien reangecddeainiy to 2096 dMuibercencdding wi ¢0r-TE®E, cbipl ete 6
bit charset is eqw vaI ent to using a 64-base s %étem 30 The numeric val ues

may al so°be 1EHtE Epi ackd BAE 1 acetol Yert i B SHis ¥ to the end

or to thﬁ%'l@'cﬂﬁl@ée@ d$sage f£xle 44 érmo?dé/@byteh%ﬁlé%/ thade repr esent
nuneric values can be arranged together in a conpact way while the

readi ng order of the Bits/Bytes that represent characters is preserved The
nunber s %B]%/ réso be re oded surcthtC?aCE Jor e fcgecgaucent vcacl) les are attrl but ed
shorter 2?55HI,}§fzcorc1sr}o % T a%pvflcatlon T'he n%’th o% an ‘encoded
nmessage can e g eﬂekmﬁbe&\ft&ﬁ Ei u,htrherarbyl@rﬂﬁ/ t4@hsgnd td ngiddeswhanged

portion relative to the | ast nessages. This applies for exanple to TAF
nmessages® oF QG T port weRtHETY Tt R TUHS A\t yEibt T iRC s welat herO ¥br ecast

for an a1pogd) do%l@;oﬁnajyob%h%rr‘l%r%&%%e'dc@ | h%tl‘ﬁ’%% ySuccesgi ve, TAFs.  For
exanpl e, the foI | owm ng a TAF and a'later TAF anend rrent may be provi ded by
Si ngapor'e-"Creamdyi (00 ¥1pidr@Q) -Type3Boeat iSénBat'd,”. A total range from 0°,0
knots = 0 to 359°,99 knots = 35999 is needed. This requires
20 16 Bits or two 1-Byte chars, or three six or seven Bit char-
acters. If a text message is expressed as a reduced 6-Bit
subset of 7-bit ANSII, which is possible for NOTAM, three 6-
Bit chars may be used for binary encoding, depending on the
required value range. Three 6 bit chars allow to represent a
25 wvalue range from 0 to 2" (3*6) = 262144, whereas encoding with
two six bit chars allows a value range from 0 to 4096. Number

encoding with the complete 6 bit charset is equivalent to us-

ing a 64-base system.

30 The numeric values may also be left out or replaced by a
placeholder and be shifted to the end or to the beginning of
a message text. In this way, the Bits that represent numeric

values can be arranged together in a compact way while the



Time (UTC) Validity Wnd Visibilitydoud Amount C oud hei ght TAF WSSS
05000020500/ 051214008KT3SM BR FEW 10 15 and Type Loca- tion Date,
(UTC) Valwoizoy/mgssd Visibil- ity PCT/IB2011/051555

10

15

20

38

reading order of the Bits/Bytes that represent characters is
preserved. The numbers may also be recoded such that more

frequent values are attributed shorter Bit Codes.

According to the application, the length of an encoded mes-
sage can be reduced even further by only transmitting the
changed portion relative to the last messages. This applies
for example to TAF messages of airport weather conditions.
Very often, the weather forecast for an airport does not

change drastically between successive TAFs.

For example, the following a TAF and a later TAF amendment

may be provided by Singapore Changi Airport:

Type |Location|Date, Validity [Wind Visibility|Cloud |Cloud

Time Amount|height
(UTC)
TAEF [WSSS 050000Z|0500/0512|14008KT|3SM BR FEW 10

and

Type |Loca- |Date, Validity [Wind Visibil-|Cloud |Cloud

tion Time ity Amount |height
(UTC)
TAF |WSSS 050600Z|0506/0512 [14008KT|35M BR FEW 10

AMD

Further fields are omitted here for the sake of simplicity.
Then, assuming that the further fields are unchanged or not
relevant, the second message may be encoded according to the

application as the following delta message:

Ti me



Cl oud Anount C oud hei ght TAF AMD W5SS 050600Z 0506/ 0512 14008KT 3SM BR FEW
10 20 Further fields are omtted here for the sake of sinplicity. Then,
assum ng wbaoithessturt her fiel ds are unchanged or not reCe&uaBzui}/031kss second
nmessage may be encoded according tooggw application as the follow ng delta
message: WO 2011/128832PCT/ 1B2011/ 051555 39 Prey TAF Release A Validity A
<Ref coge>—-6—-hrs—-6Hhts

Prev TAF Release |Validity
A A
<Ref code> 6 hrs 6 hrs

wherein "<Ref Code>" stands for a reference to the previous
TAF from the same airport. The reference code is needed to
provide the recipient, which is usually an aircraft, with the

5 information relative to which message the difference needs to
be computed. Advantageously, the reference code is a counter
which provides a means to the recipient to detect a lost mes-
sage and to reqguest a retransmission. The messages may be
counted separately for each data type (NOTAM, Wx, TAF, etc.)

10 to obtain smaller counter numbers. Furthermore, the message
counter may be reset when a predetermined maximum number is
reached, for example 10 000. A retransmission may be trig-
gered when a numbering gap is detected upon receipt of a mes-
sage or also after a timeout.

15
Even when the second message has more differences with re-
spect to the third, the amount of transmitted Bits can be de-

creased significantly according to the application.

20 For example, a TAF message may comprise the following data:

Type |Location |Date, Validity [Wind Visi- |Cloud |Cloud
Time bility |amount |height
(UTC)

TAF [WSSS 0505307 |0506/0518 [14008KT|3SM BR|FEW 10

and a later TAF amendment may comprises the following data:

25



wherein "<Ref Code>" stands for a reference to the previous TAF fromthe
sane airport. The reference code is needed to provide the recipient, which
i s usual Iwoantiai2egseaft, with the 5 information rel ati vePCo/IBHilChsS1s8ssage
the difference needs to be conputed.,Advantageously, the reference code is
a counter which prow des a neans to the reci pient to detect a | ost nessage

and tO r\ﬂllr\r\i- "o ool r\n The vy ho catint Adl canAar At Al vy for
1 I CLI IToSTIT SoST1T U IIIC IIBQQQHCQ T T CU S AT AL T1

each dat@ﬂeyﬂeo?m])‘?\ﬂﬁ' TAFvaétl@l)tylowtleobt a7 b8 51l P UEount £PURunber s.
Furtherfore, [the messdgé'ounter may be reset whigh! &B-prigdeteinitetoaxi rum
nunber is reached, for('"e%anpl el 10 000. retransm ssion nmay beltriggere
when a fitAbernWHgs gap |06 dettect @G 0Ugon 1Bed@0PLKAf 4 A neRs@Fd or akso after a
ti meout |JAM5 Even when|the second nessage| has none differences wth respect
to the third, the anpunt of transmtted Bits can be decreased significantly
accordin jg%;o t he ap lication. 20 For exanple, a TAF nessage may conprise
the foll Thg d&t@ %é%d@a@l@ﬁpjﬂeﬁ@l%w@?mlj\%mﬂt@ﬁiﬂ%dﬂ% Si -

bil ity Qlppdamun, G qud el ot TAF VESS 0505302 0506/ 0518 14008KT3SVER

Prev |TAF AMD |Release |Validity |[Wind A |Visi- |Cloud |Cloud Ht
TAF A A bility |Amt A

A
Ref |2 bit 1.5 hrs |1 hr 40,4 1 10 in |15 = F
code |(01) binary |in hex

A similar procedure can be applied when the second message is
not a TAF amendment but an independent TAF message from the

same source.

10 For example, a first TAF message may look like this:

Type |Loca- |Date, Validity [Wind Vigi- |Cloud |[Cloud
tion Time bhility |amount |height
(UTC)
TAF [WSSS 050530Z |0506/0518 |14008KT|3SM BR|FEW 10

and a second TAF message may look like this:

Type |Loca- |Date, Validity [Wind Visi- |Cloud |Cloud
tion Time bility |amount |height
(UTC)
TAF [WSSS 0511307 (0512/0524 |20015KT|4SM BR |BKN 25

15
Taking into account the differences between the first and the

second message, the second message may be represented as:



10 and a later TAF anendnent may conprises the follow ng data: WO
2011/ 128832PCT/ | B2011/ 051555 40 Type Location Date, Tine (UTC) Validity
W nd Vi siwoknivt2gs3€l oud anmount Cl oud hei ght TAF AMD WES8CO8B2007518507/ 0518

18012KT4SM BR BKN 41
Prev TAF [Release |Va- [Wind A [Visibility |Cloud Amt |[Cloud
A lid- A Ht A
ity
A
<Ref code>|6 6 60,7 1 BKN=(10), 15=xF

wherein "BKN" is represented by the binary code 10 and the
height difference of 1500 feet is represented by the hexadec-

imal code "EF".

Furthermore, the data media at the aircraft 11 and at the
service provider's data centre contain a lookup table with
passenger related information when this information has been
provided by passenger to the airline for use with communica-
10 tions onboard the aircraft. The passenger related information
may relate to electronic devices of a passenger such as IMEI
numbers of mobile phones, e-mail addresses, MAC addresses or

to the passenger or to luggage of the passenger.

15 Table 3, look-up table for passenger information

keyword meta meaning

code
490135-24-874165-5 2#A IMET of mobile device
357977-03-8728315 2#B IMET of mobile device
09-00-2B-00-00-04 0 2#C MAC address of computer
digpatch@flightdispatch.com|2#D e-mail address
0426878072656 24#F telephone number
keyword meta meaning

code
490135-24-874165-5 2#A IMET of mobile device
357977-03-8728315 2#B IMET of mobile device
09-00-2B-00-00-04 0 2#C MAC address of computer




25 Then, according to the application, the follow ng delta nessage is
transmtted: Prey TAF TAF AMD Rel ease A Validity AWnd A Visi- bility A
Cl oud AntwaQl2o0uch28432A Ref code 2 bit (01) 1.5 hrs 1 hr 4@C41820100%:1588 nary 15
= F in hex

42

igpatch@flightdispatch.com|2#D e-mail address

0436973072650 2#E telephone number

Furthermore, the data media at the aircraft 11 and at the
service provider's data centre contain a lookup table for
routine messages and their related addressee(s). The lookup

5 table comprises codes for each routine message and for the
associated message addressee(s). Some of the routine messages
contain data fields in which information can be entered.
Those routine messages are referred to as "message tem-
plates". The data fields of the message templates comprise

10 free text fields within which arbitrary text may be entered,
numerical data fields and selection data fields. The selec-
tion data fields comprise one of a selection of a limited
number of items. According to the application, the aircraft
based system may comprise specialized text based user appli-

15 cations which make use of message templates and text substi-
tution via a meta code. For example, an airborne stock broker
application may be provided which comprises templates for
buying and selling stocks and meta codes for trading loca-
tions. The content of the data fields of the message tem-

20 plates may also be encoded to limit the length of the trans-
mitted data still further. By way of example, a routine mes-

sage lookup table is shown in Table 4 below.

Table 4, example look-up table for routine messages:

25
message or field val- |Example Addressee(s) meta
ue code
REQ METAR [location] fitflw@flflw.com; ao- M1
cops@airlinel.com




5 A simlar procedure can be applied when the second nessage is not a TAF
anendnent but an independent TAF nessage fromthe sanme source. 10 For
exanpl e, WORDrIg28SsBAF nessage may | ook |ike this: Type LecaaBroionsiBex e, Tine
(UTC) Validity Wnd Visi- bilitv Cqud amount C oud hei ght TAF WSSS 050530Z
0506/ 0518 14008KT3SMBR FEW 10 and a second TAF nessage may | ook like this:

TYPe 0 TaF [location] FICFflw@Fflflw.com; M2

aocopsl@airlinel.com

REQ NOTAM [location] fitflwl@flflw.com; ao- M3

cops@airlinel.com

REQ FUEL ON ARR [KG] fltfuellfitfuel.com; M4 [KG]

aocopsl@airlinel.com

meal type A meals@airfeed.com A

The lookup table 4 comprises requests form METAR, TAF and NO-
TAM messages from a predefined location. In the context of
the current flight, the requests are encoded as M1, M2 and

5 M3, respectively. In this example, if the flight crew wish to
request the METAR for the destination of the flight as M1,
the onboard system application automatically inserts the meta
code substitution for the four-letter location code taken
from the flight plan without the need for further input from

10 the flight crew. For example, the location code for Singa-
pore, Changi airport is WSSS, the lookup table may hold this
as airport 50. The addressees for this type of message are
pre-determined, meaning that the aircraft-based and ground-
based systems know who the message must be sent to, therefore

15 there is no requirement for the flight crew to enter any spe-
cific addressees to the message. Thus, the workload of the
flight crew and the length of the data message are signifi-
cantly reduced. In the case of the REQ METAR (location), the
message exchanged between aircraft-based system and the

20 ground-based system is reduced to "M1;50" or even "M150". If
a general weather report without specification of a specific
location is reqguested, the content "50" of the data field is
left out, and only the message identifier "M1" is transmit-
ted.

25



Loca-

tion Date, Tinme (UTC) Validity Wnd Visi- bility O oud anmount C oud

hei ght TAF WSSS 051130Z 0512/ 0524 20015KT4SM BR BKN 25 15 Taking into
account twe 2diffesences between the first and the secon#CraBZAye;j15ihe
second nessage may be represented as;, WO 2011/128832PCT/|B2011/051555 41
Prey TAF Rel ease A

10

15

20

25

30

The routine message may comprise further data fields which
may be required or optional. In the fourth routine message in
Table 4, a fuel request is encoded as M4 and the numerical
data field which states the amount in kg is left un-encoded.
The fifth line contains a routine message in the form of a
request for a meal type. The location of the destination air-
port is stored at the service providers' data centre through
the synchronisation process carried out between the aircraft-
based system and the ground-based system and the encoding de-
vice automatically inserts the airport location code. As in
the previous example of a routine message, the routine mes-
sage may comprise a variable data field that specifies the
number or the type of meals being ordered. In this example, a

certain meal type such as vegetarian meal may be coded as V.

In addition, the lookup table may also comprise message tem-
plates for passenger related messages, for example for re-
questing, modifying or cancelling passenger related services
at a destination airport via a mobile phone of a passenger on
the aircraft 11 such as booking a hire car for arrival or for
requesting a certain type of information to be sent to the

alrcraft.

The substitution mechanism will now be explained by the exam-

ple of a data transformation for a TAF weather message.

When the aircraft requires information of a certain type or
when it is determined that the aircraft is to receive infor-
mation of a certain type, the ground based system requests,
in a first step, a message of this type from an external
agency or reads a message of this type from a database. For
example, a TAF (terminal aerodrome forecast) message may have

been received the following information and the ground-based



Va- lid- ity AWnd A Visibility A dQoud At Coud H A <Ref code>6 6 60,7
1 BKN=(10)2 15=xF wherein "BKN' is represented by the binary code 10 and
t he hei ghwodnfifesssace of 1500 feet is represented by thecCharzdeocissl code
"F'. 5 Furthernore, the data nedia af; the aircraft 11 and at the service
provider's data centre contain a | oo up tabl e wth passenger rel ated

i nformati on when t or mat i on sbe rowdedb er tothe
T et e T e X D oD P s RO S
passengedo rel adesh 1 ind Oirmijh@ﬂ may rel ate to el ectroni ¢ devi ces of a

passenger such as I MEl nunbers of nobile phones, e-nmail addresses, MAC
addresses or to the passenger or to |luggage of the passenger. 15 Table 3,

| ook- b | - .
4881325322?87?1%@!‘5@1%@@62 1 BHESARSH PEKIIRY Y966 BRRIGR0COEEMTE BBLBY
5 SCTO015CB BKN020 TEMPO 0812 17025G45KMH 1000 TSRA SCTO10CB

BKN020 FM1230 15015KMH 9999 BKN020

The TAF message comprises a first information block, which
contains the type of message (TAF) and the airport code LFPO

10 and is followed by further information blocks. The first in-
formation block comprises information about the issue data
and the expiry data of the TAF message and the current weath-
er conditions at the airport. The further information blocks
comprise information about predicted weather conditions. The

15 further information blocks are introduced by keywords such as
FM, TEMPO, PROB, BECMG, which are followed by a beginning of
a time interval or a time interval. Further information about
weather formats such as METAR or TAF is available from offi-
cial bodies such as the World Meteorological Organisation

20 (WMO) International Civil Aviation Organization (ICAO) or the

US National Oceanic and Atmospheric Administration.

In a second step, a header is added to the TAF message. The
header comprises the type of the message and the address-
25 ee(s). In a third step, the message is encoded by an encoding

device.

In a first encoding step, the encoding device uses the above-
mentioned substitution table to transform the TAF-message in-

30 to the following message:

50;57;1600002160241301856;9000;63;020;81;0608;62;015CB;63;020;82;08
12;17025G45;56;1000;85;62;010CB;63;020;80;1230;15015;56;85;63;020.




| MEI

of nmobil e device 357977-03-8728315 2#B | MEl of nobil e device

09- 00- 2B- 00- 00- 040 2#C MAC address of conputer disl-,(@| -tdispatch.com
2#D e- maiwoaddresss204997807656 2#E t el ephone nunber kepemns2orevassode
meani ng 490135- 24-874165-5 2#A | MEl ©f nobile device 357977-03-8728315 2#B

10

15

20

25

30

A delimiter, such as ";", is inserted to separate the data
fields. The numerical data fields that contain times , such
as 1600002160241301856, 0608, 0812, 1230 or other data, such
as 13018, 015CB, 020, 17025G45, 1000, 010CB, 020, 15015, 020
are not encoded. The numerical fields are underlined here for
ease of reference. In this example for a TAF message encod-
ing, a 10,8% reduction of the TAF message length from 148 to

132 characters is achieved.

In a second encoding step, the encoding device compresses and
encrypts the TAF message, according to known methods of com-
pression and encryption. In a synchronizing step, a synchro-
nizer splits the message into frames which comprise a syn-
chronization block and further message blocks. In a transmis-
sion step, a ground-based communications device transmits the

frames to the aircraft 11.

In a receiving step, an aircraft based communications device
receives the data frames. In a synchronization step, an air
bound synchronization device reassembles the data frames to
an encoded message. In a first decoding step, a decoding de-
vice of the airborne system decrypts and decodes the message
according to known methods. In a second decoding step, the
decoding device uses a lookup table which is similar to the
previously shown table 1 and the structure of the TAF message
to find the coded text portions and to reinsert the original

text into the TAF message.

The decoder uses a decoded data field to identify a following
or a preceding numerical data field according to a set of
rules. A set of rules for the abovementioned example would be

given by the following rules. If a data field is the third



| MEl of nobile device 09-00-2B-00-00-040 2#C MAC address of conputer WO
2011/ 128832PCT/ | B2011/ 051555 42 dllspatCr@| 1qtltdi spatCh.cO n 2#D e- i |
address wOQ4DBATBO72656 2#E tel ephone nunber Furt her mpce/IB2heotiassa nedi a
at the aircraft 11 and at the servic;lg; provider's data centre contain a

| ookup table for routine nessages and their rel ated addressee(s). The

| ookup 5.tapble co i.ses codes for each routine nessage d for the

associ at%]f%s%égae%rnéesssseae?@s’) .C?escocffge of " tHe TBULT net 'sg St aih data
fields ithawiLin i ffordetd gy casudre pterethie Thoses rould nepmssagas are
referred to as "nessage tem@zl ates". The data fields of the nessage

t enpl at 5 ot i Se 1FFMEe tBxt= f1RIS aid Hih Whieh @BFtdaryt taxkt may be

entered, i ' | ect [ T ion
data fi eﬁ gs corﬁc)% 'sgﬁoﬁteﬁéoﬁ%éa}se %C?C?oﬁsco%&g%n?tge%%ngérﬁ%er hP(;Cf‘rsieélt g\%s
Accobdi nigpdioct heniappdudataom 6 t=hekMi r ciafdddase da syt remm snaalyo ciorgpyr | 5t

coecialised o bser ueer, applis 0 Sallong wCILIEke pog.pl, Tessage
stock brok&#n or if the data field is followed by the unencoded cloud
type keyword CB (cumolonimbus), If the data field is at the
second pogition in the weather information of the initial
10 group, decode it as visibility. In addition, the decoder uses
the digit length of a numeric field to differentiate the nu-

meric field from a code of an encoded key word.

In an extraction step, a message filter device extracts rele-

15 vant information from the message header. An onboard computer
initiates appropriate actions according to the information in
the message handler. For example, it displays the information
in a suitable format, for example as a graphical representa-
tion of the phenomena on one of two pilot information

20 screens, and, subject to the nature of the information, may
also alert the flight crew by means of an aural or visual in-

dication on the cockpit display units.

Similarly, the encoding device would encode the following NO-

25 TAM message

A1234/06 NOTAMR A1212/06
Q)EGTT/QMXLC/IV/NBO/A/000/999/5129N00028W005
A)EGLL

30 B)0609050500 C)0704300500
E)DUE WIP TWY B SOUTH CLSD BTN 'F' AND 'R'. TWY 'R' CLSD BTN 'A'
AND 'B' AND DIVERTED VIA NEW GREEN CL AND BLUE EDGE LGT.



application may be provided which conprises tenplates for buying and
selling stocks and neta codes for trading |ocations. The content of the
data fielw® 20ft/gs2nessage tem 20 plates may al so be ercodBzhil/os1B5amit t he
|l ength of the transmtted data still,fJurther. By way of exanple, a routine
nmessage | ookup table is shown in Table 4 below. Table 4, exanple |ook-up

tabl e for_ rout.i ssa es: 25 aeor field val - ue Exanple
Addr esse&(s)? rﬁﬁea %ﬁ?ﬁ@lﬂ}f%sf) o @i £ V@I flw comao- M
cops@irlinel. com V\D 2011/ 128832PCT/ | B2011/ 051555 43 REQ TAF[ | ocati on]

fitfl [flw c ocops@irlinel.com
wa A1 234/06,1 ,1 121 2?06@

Q)3/QMXLC/1V/4/AI5/6/3b;005

5 A)3a
B)0609050500 C)0704300500
E)17;18;19;B;20;21;22;F;23;R.
19;R21;22;A;23;B;23;24,;25;26;27;28;23;29;30;31

10 In the abovementioned example for a NOTAM message encoding,
the number of characters has been reduced from 233 to 153
characters, thus a reduction of the NOTAM message length by
34% has been achieved. Details of the NOTAM format are pub-
lished by the International Civil Aviation Organization

15 (ICAO) .

In the case of a routine message, for example a request for a
weather report (METAR), a typical plain language representa-
tion of the message would comprise an address field, a from
20 field and a message field. The encoding device would, in ac-
cordance with the application, encode a typical request mes-

sage:

Filightfollowing@fitflw.com; aoc@airline.com

25 FLT123

REQ METAR WSSS

As:
M1;50
30
In this example, that of a routine message using a template,
the addressee(s) of the message are pre-determined by the

type of the message, the aircraft from which the message has



REQ NOTAM [l ocation] fitflw@l|flw comao- M3 cops@irlinel.com REQ FUEL
ON ARR [KG fitfuel @itfuel.com MI[KG aocops@irlinel.com neal type A
meal s@i rweedi1cess3A The | ookup table 4 conprises requePCIMBINMNERAR, TAF
and NO- TAM messages from a predefined, | ocation. In the context of the

current flight, the requests are encoded as M, M2 and 5 M3, respectively.

In thi le, if the flight i sh t .the METAR for_th
dest i natTor of 1F8 1T GHe d5 W ‘The" Onboar t- SyStain appi 1Ckt i o ==

automat igaddty dRseris dihe detareode stibst id Wdoned ot the founedetier
| ocation code taken fromthe flight plan w thout the need for further input

from 10 45399 ghiPT e L For™ gt &5 C et | Beht T o Eduer 3t Sitigapor e,
Changi alfpordy i, MBSS,od chﬁhé ookun: {abl & may. hald HUS; 4, aﬁﬁ&?fé}}]éo- The

addressees for this type nessage are pre-determ ned, neaning that the

ai r chaf tdyzsteicbranics grround-thasete systtens dndve avhios ireed nessdge Iuskt-dye sent

to, therefore there is. no requi reement for the f.Iigget crew 1(r)_e ter any
17

speci fi c-Hudt esSdes 1Bt he hrel IS THUE SHHE Wot ki badf B12%h it crew

and the dengt ofat hesdat o Jessage AHe sdani fdcantdy, reducadpodn 4he case
of the REQ METAR (location), the nmessage exchanged between aircraft-based

syst em amth tdeE 205 grourrfieedi Byste is Teduved 1t B0 1ors &eent = ML50" .
e LB PR oLt et o o e et S
nessage identifier "M" is transmtted.
Figures 4 and 5 show a syntax diagram for the parsing of ME-
TAR messages with a parser. Before a text substitution takes
place, a parser parses the METAR message according to the
syntax diagram of Figures 4 and 5. Likewise, a parser parses
15 a received encoded message before decoding takes place. Data
elements of the METAR message are read into variables in a
computer readable memory. According to the substitution ta-
ble, the data elements are replaced with a substitution code.
A similar parsing process is also used for other standardized
20 types of messages such as NOTAM, SIGMET and TAF which can be
described with syntax diagrams similar to the syntax diagram

of Figs. 4 and 5.

According to the syntax diagram of Figs. 4 and 5 a message

25 parser identifies the various data fields of a TAF message
and reads in the wvalues of the data fields. The message par-
ser is comprised in the encoding device as well as in the de-
coding device. In a first parsing step, the type 70 of the
TAF message is determined. The type may be a standard message

30 (TAF) or an amendment (TAF AMD) or a correction to a previous
message (TAF COR). Next, the parser reads in a location 71
and an issue time 72 of the TAF message. After that, the par-
ser reads in the initial group 73 of the TAF message. If the



44 The routine nessage may conprise further data fields which may be

required or optional. In the fourth routine nessage in Table 4, a fuel
request iwoentiodesszas M4 and the nunerical data field wrCThBYU&IESS he
anount in kg is left un-encoded. 5 fifth line contains a routine

nmessage in the formof a request for a neal type. The | ocation of the
destination airport i tored t he rvice.providers' data ce e. t hrough
he syncHEor bt SHHbr beeds SaTTh Skt Totvbary He o1t afi faced st om
and t he greuns:basedssdamand dhe wneadt ngedes 10 M€ el i amtgcald y
inserts the airport location code. As in the previous exanple of a routine
mssggg,a&%éqwn%%%ﬁww oSt iféféf%?lﬁ/a]ﬁ%fb‘ff el Hathe fW%ﬂ@eelhat
speci 1 e, 1, Jthero O fhe 4yps Gf. gTRal 5 halng, adasedied nifils, exampl e, 2
certain neal type such as vegetarian al may be coded as V. 15 1n

addi bi onjcahleinpokup tiadhillkel ey S COARPYH )S eo 1mests alges 4 e nplateiss florl -
passenger re ed nessages, r ex l e for requestin di fying or

cancel | ig’ p{i gt eldt e@g)er%ﬁcgre@%q ac%récgjt it ogCJ’a[gB‘r)pcaﬂ “via a nobile
phone ofr@apassenger on 20 the aircraft 11 such as booking a hire car for
arrival or for requesting a certain type of information to be sent to the
aircraft. The substitution nechanismw ||l now be expl ai ned by the
exam 25 f at r ' f or e s89e- en the

ai rcraf t}pj%rtgeqraii_?kgastd’i n oér rgap‘lsgoe(r)lf or?ééacp%elr afldralr% ypre\/}%e?é%ienq? I'S ’devﬁglrér:ﬁl ned

t hatl 0t hecaigcirsad ttdangod oa trecei yeoupd OFrdatd oom iof 1 @ rcerdrad myd ypeyud e’ ground
based systemrequests, 30 in a first stfﬁp, a nessage of this type froman
ext er nal S HeNCYF Tt M nEssaer Ut THI T ypr 130t A datHbaskes 1 For

exanpl e, ; @, TAR-{d€rdn Naloaeys oty Ay forgcastdaessags, by-daye, heemd ecei ved
the follow ng information and the ground-based WO

2011/ 128882 RCT B2 (1119 © 515855 451 sistaem mmydhdvet wtrerineth thaar quns.
nmessage 4,s_ of_.inter t.o.a specific, flight: TAF LFPO 160000Z 160624
3018k G000 BRNGED, HECRE 1006 BSCRAS Y HRR G TENRO U8 13" T/ 9SSk
1000 5TSRA SCTHAROB BKNOZO) FMI23 15015 K Q999 BKNERO s tiNpaesisage
conprises a first information bl ock, which contains the type of nessage
(TAF) andlB¥e ai Mporto kst L rre B aftP i & F ool ;e frd Rt 35f or mati on

bl ocks. Fhe, fdd sfnidf ot on Hlock, £ommr i5es,d i orsmt | en,aboutzbhe i ssue

data and the expiry data of the TAF nessage ‘and the current weat her
condi ti ofie@imine aiyr gosMEO Theenrotdrer) iad ormrethiomdd ookes comps s,

i nfornmatj on about predicted weat her conditions.. The .15 further information
ook B e P e A e T Gy RO Bt e on ore
f ol bowed,py: e begiwii NoPrdB and i 1 dHY efdddadgy @rduge Taterval . Further

i nformati on about weather formats such as METAR or TAF is available from
of ficial bodies such as the Wrld Mteorol ogi cal O ganisation 20( WD)

ek analy Sl a1 Clonn SNl Ca0, orod e LB et gl nemn
TAF messege.omheystem. Apart from the elements shown in Fig. 1, the
flight information system comprises an ACARS adapter 85 which
25 is connected to a back office 86 of a customer airline. The
ACARS adapter 85 performs an adaptation of a message protocol
that is used by the flight information system 10' to the
ACARS protocol. A second aircraft 11' sends and receives mes-
sages from and to the service provider's data centre 33 via a
30 ground station 87 that is connected to the ACARS adapter 8b5.

In other embodiments, the ground station 87 may also be con-

nected to the service provider's operations support 34 or to



header conprises the type of the nessage and the address- 25 ee(s). In a
third step, the nessage i s encoded by an encodi ng devi ce. In a first
encodi ng Woep1/eess2encodi ng devi ce uses the above-nent i ecedBEUb8iISsUt | on
table to transformthe TAF-nessage if3-30 to the followi ng nessage: 46 A
delimter, such as ";", is inserted to separate the data fields. The
nunerical, data fields that contain tines ch. as_.1600 60241301856,
0608, 081 1230 Gr po‘rt%‘élr&%%tsa,&sttﬁchc%étsréliigél]@fl%l%%%l S 5, 1000,
010CB, G20, 15015, 020 are not encoded. The nunerical fields are underlined
here for ease of reference. In this exanple for a TAF nessage encoding, a
10, 8% reduction of the TAF nessage length from 148 to 132 characters is
achi eved; cong; i , - i i conpresses and
encr ypt SH% % %&%sage,%ﬁ% glgfnz&t?e.(; Ff(ltné(}\sa/\l/ncsedrﬂrgcet okg%j%fé/rlé%%pr ession and
encr gpt i lomgdapa symnydploediing stapama sywachriont zeactsptf i ightt hey nelslsage i nto
frames which conprise a syn- 15 chroni zation bl ock and f r%her. nessage

bl ocks. GH H9 PRI AY G Ge 08 YroulRhHasEE dimilin €4 I9Te s

transm tsr ther frges tooHde aideraftoddsidd A oo idith @ @ aircraft
based communi cations device 20 receives the data franes. In a
synchr o &t} @hl st el Cait @i + BourfRk aghlehr oRtS s ot dess ae ydasikentst es t he

data fr S e e i codi t cadi ng
devi ce gii@]t%ﬁetoallaér1 b%%agpsg%]tr%%s ecc% yalp?T';‘eataa[rlc1g C?f%ec g%eag&% %éms%’gsatgl{;rl agcglcogr?di ng to
known metdodisvasta sl seconed decsi ngecsiep, ihe A% deicodi o wWewdicedises a

| ookup table which is simlar to the previously shown table 1 and the

st r uct ur'e- Gt thel T IS dgEE o FihdP ne*e %eXt Pyt i ohs e 1<

reinsert; dheorigi nale texle 14401 106 TAE Jessageymhilhedecoderodises a
decoded data field to identify a follow ng or a preceding nunerical data
field accordiig raorta setthf sundstod sti@f thdtestflors tthieeeabhdyvaimessi oned

exanpl e uld be given by the followi.ng rules..If a data fieldis the third
47 11 el & BF LR Rbete Y detbdt Tt he 7 5eie Tt i o1 Kei $8 i ¥4%e dat a

field i snyprreceted dhe ayendel foFs@erdt | irowx pites sf Digistchowdse 8idrem BREEMG 82 =
TEMPO and 80 = FRM decode it as tine field. If the data field is foll owed

by a cod@HHULE VeIl T haiei Ty Uit BIEH 2N 561 KVH, T iRl | $OHC S nd
vel oci tyenld tiiesdatdddel o st ecedad by d he, cades, 6z 62=5CT or 63 =

BKN or if the data field is followed by the unencoded cl ou 8fype keyword CB
(cunol onimbusy)stdnf. the data field is at the second position in the weather
information of the initial 10 group, decode it as visibility. In addition,
t he decoder uses the digit length of a nuneric field to differentiate the

nuneoi ¢ field, f4mom asodesofs an encndetd keyd Wog dho lthan@xtractian séep, a
message filter device extracts rele-
achieved via variable entries of the look-up table as well as
by entries which comprise a link to variable data. The wvaria-
ble data comprises, among others, the flight route, the crew
attributes, the payload of the aircraft, the equipment and
25 parts on board of the aircraft. Furthermore, the look-up ta-
ble may also comprise links to static data which is stored on
board of the aircraft 11, or on the ground station. The vari-
able data, too, is referred to as "identity related data".
According to the application, a portion of the dynamic data
30 is cleared after a session and another portion is retained in
a computer memory in order to allow pattern recognition

and/or statistic analysis over several sessions. A session

may be defined by a mission of the aircraft. The storing of



15 vant information fromthe nessage header. An onboard conputer initiates
appropriate actions according to the information in the nessage handl er.
For exanpWwe,20i1r128832pl ays the information in a suitabl e formatoii/Hassexanpl e
as a graphical representation of thephenonena on one of two pilot
information 20 screens, and, subject to the nature of the inf ormation, nay
al so al e‘%% the fl Irﬂgftt crew by b means an_ aural sual catl n on the
cockpi t ft I HFu tbie s ssci]rﬁrfsaréf O he it %%l?%‘ﬁl]ucej\ﬁrbte it ¢'Ehcode
the fol | o g NG %JM%%A@%@&M@M\& AL Dbhecessary or

Q EGIT/ QUWXLC/ | VI NBO' A/ 000/ 999/ 5129N00028W05 A) EGLL 30B) 0609050500

0) 07043WEMW@WW®W RCUSEBEIN T D R stomgge RPagsD BTN
"A" AND %Fg AND BLUE EDGE LGT. 48 using the
above rren%%ds%l?hl <up ta\{lle I nt 34‘%@6 1; 1%%2/ 06

Q 3/ QWXLC/ | VI 4/ A/ 5/ 6/ 3b; 005 5A) 3a B) 0609050500 0) 0704300500 E)17; 18; 19; B;

20; 21; 22; F; 23; 19; R21; 8232 . 25; 26; 27; 28; 23;.29; 30; 31 10Inthe
aboveneﬁ%ai‘%%e e%%p‘fae“f%?zl CﬁﬁlaA eS%tc]ocalq%gt & (HP b ettt -

char act erg:drasi beete radiced fiom %éé)ssl% At erss gdus & reduction of
t he NOTAM nessage | ength by 34% has been achi eved. Details of the NOTAM

f or mat a%enqﬁmmsmcw RIECe 31 rgiatsUhathaCiad 1 c g atdoh @egzﬂﬁczmd on

15(1 CAO), 4 e e, 0 e&ggpl eque

weat her report ﬁ\ﬁi(l?)fgr a%; a%] ai n@?sgng\ala%ee reprecge%t%tlon JI?he

nessage ol IB Corp |$§m@mrc&d1dzrae§nsOrf et ahe s fzrsgn"ma'aﬂﬂfy eiadmamlj aouessage
field. The encodi ng device would, in accordance with the application,

encode a5 P Freqi¥ste RSy thmlil%ha‘ OOV PR 198253 W icHoc @ 1 i ne. com
25FLT123, REQ MTARWMBESS Asia ML B0 in the air, for example through

satellite or the aircraft telecommunication network. The syn-

chronization process updates the data on the aircraft 11 and
15 stores the current data content of the aircraft 11 on a com-

puter readable medium at the ground based system.

By way of example, a content of a look-up table which com-
prises dynamic data is shown below. In a second table, code

20 allocations based on allocation rules for dynamically allo-
cating the data to code words are shown. The allocation rules
may be implemented by storing the dynamic data in a column of
the lookup table or also by a retrieving process. In the case
of the aircraft 11, the retrieving process retrieves the dy-

25 namic data from the data content of the aircraft 11 or from
devices onboard the aircraft 11. At the side of the service
provider's data centre, the retrieving process retrieves the
dynamic data from a data base in the ground based system. As
shown below, the dynamic data may itself comprise multiple

30 attributes. For example, the turbine blade carries as attrib-

utes the manufacturer and the part number.



30 In this exanple, that of a routine nessage using a tenplate, the
addressee(s) of the nessage are pre-determ ned by the type of the nessage,

t he aircrwibt2ofwiasssnehi ch the nessage has 49 been ori gi naCedB2E1/kF168 to t he
ground-based system the request typg is pre-determned froma series of
pre-determ ned nessage types held in the aircraft and ground-based systens,
and, in {hislgase t e.Ioggtion i s the destination thiq:the %DI cation is
known t o the &Y EtEm Erd ot Tt it 1ie” 1 Bbk-Up bt e. e Feslit ti ng
message rdrais M St ik dngo e sgagelMa = Reauesin VEIAR <destdnad i ones 1 @nd

| ocation = 50. The nunber of characters is reduced from63 to 5, thus
reducti I IITe i3S el Tt deit GTUO20% t 1R H g uaies Rant 55 Shiovd @ synt ax
di agr amf.or tgﬁﬂggg j : B ages i text
substi tukgﬁpoan t akes %g%eg%g%a}?g par ses t eﬁ%ﬁ%Ai%niféea%gﬁ{ag%gcr ing to

t he Syntaxtal agrammiofe Figures r anids&.bd itkewd-sel red par sercjparses dib a

recei ved encoded. nessage q§fore decodi ng takes place. Data el enents of the
METAR n€s %ﬁ%?qé%ﬁ Ht'd variables in a conputer readable menory.
According to the substitution table, the data elenents are replaced with a
substitution code. A simlar parsing process is also used for other

st andar diy ek ks pels r@ﬁtm@@g@@gﬂ@@h sl NOTAM BITAVET & feh T8AF whi ch can
be descr i.be j jagrans_sim.Jlar_to the i Figs. 4
and 5. &%o%%%yt%yﬁgs%n axnz?l |Salgdrrgnr# Cgfm |Sgls£.wh 4&%%@ ?%%@%3} par ser
i denti fiies dheswvdsy ouse datlal dwielglscaifl<a: TAF nessage and reads in the val ues
of the data fields. The nessage parser is conprised in the encodi ng device
as well as in the decoding device. In a first parsing step, the type 70 of
the TAF[IESSage 45 Jelgnm ned. The Type 0By bgqa@ Standard message 30( TAF)
or an anendnent (TAF AMD) or a correction to a previous nessage (TAF COR).
Next, theegartsere readsoit a | ocation 711land an issue tinme 72 of the TAF
nmessage—AHer—thats—the parser—+eads iy t+he—+nital—group—F3—ef—theTAF
nessagefdQ%t%WQFl%ﬂ)q%ﬁR?%ﬁ group 73 i$“a NIL field or if the initial |group
73 is afe@neeldaliph nessage, the parsep reads in the irnitial group and
termnates. O herwise, the parser read$ in the weather information of |the
inital |groupE3 Wiieh conprises either |6 "ceiling and visibility K"
( CAVKX) —or—at—teast—the—vistbtHty—(V5—weather—(WK)—and—etoud—eondit i ons
( CLD) e 3 ST ¢ er that, the parsép reads in further message graqups,
whi ch 10 £Lomid sec i emmperiatdy ecgroups 7411signi ficant change groups 75,

~

significant weather variation groups 76, significant visibility variat|ion
groups [FPRINGPsi gni fi cant turbul ence groups 78. The parser also reads |in

narcor n

data fi ilﬁifbibncet eELd tre—datagroups: T'lfodat a fretdsbetween—the dat=a
groups [conpri se, anong ot h-

third call from passenger X C3

Recipient of SMS message b R5

from passenger X

Data which are known to the recipient may be expressed by a
placeholder which is then filled with the corresponding data
15 Dby the recipient or they may also be left out from the mes-
sage if data refers to a predetermined position of a data
field. By way of example, such data may include the follow-

ing:

data field data




15 ers, remarks (RWK), baronetric pressure (QNH) and tenperature (TEMWP).
The forecast weather conditions nay be stated as changes which are preceded
by the keyoaodgi 288 (fron), BECMG (becom ng) or TEMPO (t @ecpaBzMydPs185S i n t he
message groups 75, 78. O they may hg stated as probabilities which are
preceded 20 by the keyword PROB as in the nessage groups 76, 77. Fig. 7
shows ap—atternative—enpbodirent—10—eoftra—fH-ght—+nfermat+oen—system—Apart
from t he B Enehts SHoW in Fig. 1, the E%Mgﬁ%aw}ﬁlﬂﬁgﬁati on system conpr|i ses
an ACARSiadaptari 8o Mgy Z25 1s conneclednt osanhagk-8jTice 86 of a custoner
airlinel_The ACARS adapter 85 perforns|/an adaptation of a nessage protjocol
that is|@eddsitimnflight information|8§4fém 20 WBo61bhe’ ACARS protocql. A
second pireraft—It——sends—andrecervestessagesfromand—tothe—servige
provi def“& fdt'a teélire 33 via a 30 gr olnd aPation 87 that is connected to
the ACARS adaptfscB85 In other enbodi memts, sEBgnground station 87 may |al so
be connected to the service provider'sloperations support 34 or ta 51 the
servi ce| proviltkaleh ddieckeent rel 33 vi a {hed ACARS adapter 85. In a further
refi nengent tofirg he previous enbodi nents| the nmeta 5 | anguage is applied in a
dynam ¢ wa%/ Tor each fli ght by allocating a dynam c code for the deparjture
poi nt andhdestd natdan of a flight, rathesctbap=Rblosakrbngea fixed neta code
to a particular |ocation. For exanple, |the departure goi nt for a flight is
al ways @l located a neta code 1 and the|B8%ti RaFPBA~16°f3 al ways al l ocdted a
meta code, =2 4T D i L WHCh partigut o) I on NESE he
aircr af?ﬂeht%adtl %éﬁlun edrni{gpkﬁsg t é(;lnfl i ght Syéﬁgegp%ﬁ)%gt ﬁ%ﬁﬂg? gﬁg?d%g% C
code al] ocation is part of the synchronfsavaodetihat1iakesMpl ace bet ween the
ground- pased system and the ai rcraft-basgﬁ Sésten% iDaE- 15, puch that |t he
ground system knows the flight route fifomtheJsEhebure”? nforhdtion obtlai ned
fromthe airTine data sources, thus these aspects of the fl1Tght are known
to each part of the system 20 The dynam c text substitution according to

t he appliTatn KGR achi esreeb ddne Var bl @termiiegnefsadre 1ookeiip tabl e as
wel | as ies ' S ' . vari abl e . var.i.abl e
dat a corr};%lﬁ%;ésé, aér%}r,]%glo gD?lg%)&% hagC ?ﬁkllég%értglu agtr,l each&Zéwrata't ﬁ?ﬂﬁa eﬂsk?é)t he
payl oad afotdrerat r@read tt entidies g ud yireemnt twamnicb 25 et tise e dward @fdddens
aircraft. Furthernore, the Iook-u({) table may al so conprise links to static

dat a whi ¢H st oreld? oh WE4HE ot ai Ter &t BT BRS 61t ¢ het ‘grivtind st at i on.
The variaple €at and Qusd Shdef & red-dor-@sand dend idyr« el aued Bced.
According to the application, a portion of the dynamc data 30 is cleared
after a Bessi orhandahotdesaoradion. $1ss rest s medt |y a0 onput@rdarenoras i n
order taq,@allow pattern,recogniti and/or_statistic analysis oyer_ several
sessi ons.r"alA ’seslsi oannénayf(ﬁe Cgjgﬁ]'ne ebymeassn‘:jll%esilosn %]?rafrf%e%i erarte torhe
storing @fckd?s datd ovetsomid td Pl sassionsuad lowsed dpgecef faciam text
substitution while the clearing of the data may be necessary or .

aplvéﬁt ag%l’dﬂén@ &asr%s%ﬁh_%t%?' ;ﬁki%/ai%ayt,a fRAC kv rfgf%t-rcﬁ‘aa@%e%eﬁ%- afs ¥yt

di scar ding, unnecessary. i of gramtion, ) § Partoof the variahl & data.and the
static data that 1I's substi- tuted Iin the substitution process iIs updated as
part of arsymghraoredatiton Processrdmtoweemd hata rcraft and the ground based
system for exanple at the service provider's data cen- 10 tre 33. The
synchroni zati on process is mainly carried out on the ground, for exanple

t hrough = Blnset aptdnghat a fuikhebUtnformation is deduced from the con-

15 text of the message and is added to the message. The further
information contains, for example, the arrival time of the
aircraft and the address of the part supplier. In general
there may be substition data, such as the address of the part
supplier, which is not stored on the aircraft 11 but only on

20 the ground based system and which does not form part of the



al so when the aircraft is in the air, for exanple through satellite or the
aircraft tel ecommunication network. The synchroni zation process updates the
data on twe aiwviesspt 11 and 15 stores the current data eomtiBmil/efisshe
aircraft 11 on a conputer readable ium at the ground based system By
way of exanple, a content of a | ook-up table which conprises dynam c data

i s shown, bel ow.. | d tabl de 20 all ocat | d |1 ocat i
il o5 T OF° G R Ghi 5 BT OERT TG & AE G (0 b gt o s o & ShoW: The

al | ocat igound essdmy Hesidnpl enented by storing the dynamc data i n a colum
of the | ookup table or also by a retrieving process. In the case of the
aircraft 11, the retrieving process retrieves the dy- 25 namc data from

the datay copyfente fef a{}ﬁpfé,r%r?féu%%?lgggrfﬁ%nﬁ@é@é: onboard #hg, aj reraft

11. At the side o e ‘service pr s data centre, the retrieving
procéss patgereyes ddiel dynam € dedtaifauima dattzhdaseoumd 1 HEhgraundr dased

tem _As shown bel ow, the dynam c .dat itsel f. conpri se ltiple 30
S o But s S e i IR e A e 1R 1S e o (i
manuf actdyr 2 dhenpard tnarber: rq WR 200d 128832RCET/ B0 I HRI 555, 53 The

abovenentioned nessage processing steps of the enbodiments, for exanple the
dat a retdh 34 P il nts@aFubsthe uts O e es sExonarEde i et 1mrlace

aut omat ical and, my reali e ahl.e m whi ch
may be sk%grée%/ei n a cooﬁ pufe’r Z%tggcc}laebl%P%ler?rdof%%érvg a%%gote%g’ Eéak%ed%\kn? Cg{eéél‘ in a
ci ragit rormkeeconbitted i e gfidoot his Aretexianpt@® ofonred al codest whitechi gwedate to
dynam ¢ content. which may change from nission to m ssion or even

cont i nuos| S AbGS Rk YR ol oV 1y tRT St 27 dit £995k net a
code depaityrss aldporded Hest inat ian g rdorts 2B pasidd on & gfent time

tioned previously, the sender of the message may be coded by

a code word and the ground based system may retrieve any at-
15 tributes of the sender from a ground based data base and in-

sert the attributes of the sender into the message or use

them for further processing of the message.

In a further embodiment, the abovementioned text substitution
20 for SMS messages is applied to e-mail messages from or to the

passengers and/or the flight crew.

The feature of dynamic code allocation or text substitution
is provided in addition to the feature according to the ap-
25 plication to contain a static meta code wherein certain meta
codes are allocated on a fixed basis, for example those used
in the encoding and decoding of standard message types such

as NOTAM and weather messages.

30 The dynamic code allocation comprises two allocation methods,
firstly an allocation of meta codes that is dynamic and con-
text driven, for example for keywords used in the case of a

flight plan, or a preset listing of company airports or com-



6 first captain 10 | ast health check of first caption 11 turbine blade 20
third call from passenger X C3 Reci pient of SM5 nessage 5 from passenger X
R5 Dat a wibi2ohv@asss2known to the recipient may be expres®ewibyiaopbsscehol der
which is then filled with the corresponding data 15 by the recipient or
they may also be left out fromthe nmes- sage if data refers to a

nl ude THE 11T oW 10 e G | 61 G B VID 2001/ A2SG5oPCT) 3011 051555 54
depar t urgnhadt piof tdy M { Hatdbsdhudlesd idatian, afdPaistample when send-
ing email type messages, a flight-specific stack is created
and the outgoing messages are numbered. When a second or sub-
5 sequent message carries a same address to that used previous-
ly, only the short form code is used, as this address is al-

ready known to the system.

Fig. 8 illustrates a significant weather chart 100 and infor-

10 mation extraction from the significant weather (SIGWX) chart
100. The SIGWX chart 100 comprises textual and graphical con-
tent which can be static or dynamic. The static content re-
lates to fixed geographical features like boundaries of con-
tinents etc. The dynamic content relates to weather condi-

15 tions as well as other temporal changes in the atmosphere
like volcano eruptions, the release of other hazardous sub-
stances into the air, sandstorms, etc. According to the ap-
plication, the static content of the SIGWX chart 100 is
stored in a database onboard the aircraft while the dynamic

20 content of the SIGWX chart 100, or part of it, is transmitted

to the aircraft in a compressed format.

The dynamic graphical content of the SIGX chart 100 compris-
es, among others, wind trajectories 101, weather region

25 Dboundaries 102 and cloud boundaries 103. The significant
weather chart 100 may furthermore comprise weather fronts and
movement indications of those weather fronts, which are not
shown in Fig. 8. According to the application, the dynamic
graphical content is approximated and transformed into a tex-

30 tual content. In Fig. 8, an approximated wind trajectory 101’
and an approximated cloud boundary 103' are shown. In partic-
ular, trajectories and region boundaries are approximated by

straight segments and endpoint coordinates of the straight



SI N( Si ngapore) GPS position N5445.0"WB15.5' current tinme 12:30 first
captain Ms Brown |ast health check of captain first 5.4.2003 turbine

bl ade fawDapyAREELs Royce part nunber=12345 third cal | PCTOBRPEBISFTgEr

di al | ed phone number=0157 3333 forwaj-ded = 11:00PM cal ling cost = 20 units
In an exenpl ary enbodi nent, an outgol ng nessage is sent to replace a

t ur bi ne bl adeerl at E'Ehe de ticpa lon air rlort i n%gsa'g he %qgeverrent ' one tenpl ate
substi t UtTOR M the ]?’?Esjsrécg]eu coued" a qfilee {Et €W th 8 tenptdte 'Code " T1"
and par ameieisnades aek "2050 figtowhes desdd hadd gi-@d Ipogt . anck tdheipartc to be
repl aced. Thus, the text nessage consists essentially of the code words
coordinates may be stated as absolute longitude and latitude
or also relative to a reference point which may be another

5 endpoint of a segment.

The dynamic textual content of the SIGWX chart 100 comprises
text as well as symbols like wind strength flags, active vol-
cano symbols, turbulence strength symbols and other symbols.
10 In particular, Fig. 8 shows cloud condition labels 105, clear
alir turbulence (CAT) area identifiers 105, turbulence data
106, volcano data 107, a tropical cyclone symbol, tropopause
height indicators 109 and an active volcano symbol 110. The
SIGWX chart may also comprise further symbols which are not

15 shown in Fig. 8, such as symbols for icing conditions.

A conversion of wind data according to the application will
now be explained in detail. By way of example, in the upper
left corner of the SIGWX chart 100 a wind trajectory 101 is
20 shown with four wind vectors displaying wind velocities of
120, 140, 120 and 100 knots. The wind trajectory 101 refers
to winds within the flight level 390, which is indicated be-
low the wind vectors. Below the second wind vector, an upper
and a lower boundary of a 80 knot isotach is given. Changes
25 of the wind velocity by 20 knots may be indicated by pairs of
hash marks which are oriented perpendicular to the wind tra-

jectory.

In one exemplary embodiment, the wind data for the wind tra-
30 jectory is encoded using a geographic latitude, longitude po-
sitions and difference vectors as the four entries

28,27,120,390;3,12,+20,0,300,470;,-1,12,-20,0;,-3,12,-20,0;



"T1", "1" and "20" only. The nmessage is arranged into data packets and
transmtted to the ground based system At the 10 ground based system the
dat a packe0oaresseassenbl ed. Using the | ook-up tabl e amrdTuh®i1abiiessati on
rules, the code words are replaced wigh the corresponding data. In this
exanple, further information is deduced fromthe con- 15 text of the
nmessage .and is added to the nessage. . The further i.nfgrmation contains, for
exanpl e, THTE aFF1Val 1THE O T He B rart) Sre the" Bddt 8¢ of the part
suppl i er2gd pgenesa t dderendrayo el substdd | 0N dad a.esdichs @, the agdress of
the part supplier, which is not stored on the aircraft 11 but only on 20

t he gr oUNEBasEt sy e A W e H does R0t T of4d patt d1d tHee S5 faia whi ch

s synchioul zad betyeer, the alferalf Aqand Lhe graynd, hgseg system In
anot her exanpl e, an out'goi'ng SM5 nessage iI's 'sent froma 5 passenger device
to aSdestharatevmion the lground. - Thekravrcrafd basddhsyst emgetectsslt hat t he
SM5 nessage is directed to the sane recipient as the third nmessage fromthe
Hecigieh S 1%

same phare. |9 A Ouit goi Ty Tessete’ O the" tec pi bt &
repl aced fy dihe pode; Morgh 2d Alxd hey giraund: basesh systema the-phone 10

nunber of the recipient is retrieved froma |list of previously dialled
phone nufsersedqmaHaly pasengess andl QR code albrePisst repieey vik e t he

reci pi eng/ e ) i previ o Y, he : he
reasage Hhy Be Lot By £ E o Bt & e (HE Bty Yag i ioyet My
retioevevanyeat™0 "5 ddidutesarofuridiearssntlere faom @ of oigid: blasedl datd base
and in- sert the attributes of the sender into the nessage or_use them for

further TSI My of the Hesshtfe. FOUT A4 (i1t terS¥bdut Mt P% HP _
aboverent] gned f.ext substd tyddon 20400 BME MBssAASSi A ARPIALd to e-mail
messages fromor to the passengers and/or the flight crew The feature of
dynam ¢ vdeoal | dtlatimie orhe extrsubistd tautti o ¢t priovi dled Bn edtith tion to the
feature accordjnqato Q@ ap;_ 25 | icatiaon to contain a static neta code

. recQgnit s arl inegar 1nter l%FlOD. . .
wher ei n Certain meta codes are al 1ocated on a fixed basis, for exanpl e
thogse used in the encodi ng and decodi ng of standard nessage types such as
NOTAM and, weat her nessages. 30 The dynam c code all ocation conprises two

al | ocat i%ﬁ‘}hﬁlﬁdﬁs,arf | FERY R RP IQ)]CC’?;ECI1 &P%dar@f al%'déf’shjt%tc@@oﬂyﬁ?a?ﬁ ¢ and
context drjmen, . forexamle § afe keywards, used,| n, the, casgy (Cjﬁofnﬂ( ld,ght pl an,

or a preset listing of conpany airports or conmt 56 pany addressees, and,
secondl y] & Tlodeeratd ocatti ors nettmodlwhi etense dygam cs amdy selguerdee dri ven,

cr eat od BHE § e SUrGo Ny TR Ry i B UAer . AT B oot G st
20 another embodiment, the 7 endpoints of the 8 segments may be
represented as absolute positions relative to the starting
point. This avoids an adding up of inaccuracies while still
reducing the length of the meta code. A similar method can
also be used to transmit the ten clear air turbulence areas

25 of Fig. 9.

By transmitting the coordinates of supporting points or of
difference vectors, the amount of data is reduced signifi-
cantly. An aircraft based application may transform the coor-
30 dinates into a smooth line by using interpolation algorithms
such as spline based, polynome based or other interpolation

algorithms.



5 sequent nessage carries a sane address to that used previously, only the
short formcode is used, as this address is already known to the system
Fig. 8 ilwo=brakess2a significant weather chart 100 and iPafTaB2011L/0515%% i on
extraction fromthe significant weather (SIGA) chart 100. The SI G chart
100 conprises textual and graphical content which can be static or dynamc.
The statj.c content. relates to fixed geographical features |ike boundaries
o conti HEn A L e T At S L o A 1 et her® e o 11 ons
as wel | @stotihere tiepofalu changass ivpgdie aldrospher & dirkes Vol £ane efipt | ons,
the rel ease of other hazardous substances into the air, sandstorns, etc.
Accor di ngr Rt i e apptd cat o s the BtatGil cotaht OF thes SIaORK dHaft 100 is
stored i ng%aé i t il Jdéﬂﬁgg cont ent of
t he Sl G&éghacagt@é%o , Cgr parét]héo E;Alll?éﬁ Ft?sﬂt rta%@m%% to the ecafll%gcrlaé‘)f? ﬁ a
conpbessat: forawiicahelaymnam thar aphitoal 1 ctntaents ofott hec Sl har tarly0

conprises, anong others, wi.nd trajectories 101, weather region 25 .
boundar |G I05 Bnd b1 buck Bohritfar s b TOP T S 4t ot e R cHart 100
may fur thesdore: comydseseathel éé&ﬁ@k@i@hl@&f@ﬁnéﬂ@ﬁ@@dﬁ@xm— t hose

weat her fronts, which are not shown in Fig. 8. According to the
appl i catiohy, tihe Wham P raptt ddidontantths Approxd it et dhdaashsf or ned

into a tex- ,30 ent.. | i g.- 8, approxi mated wi nd trajectory
101 and%éﬁ kgeppgreg%ensgﬁq{egde{lbo{ldg%o’ugldzdr y1 3' are shown. In particular,
trajéctories and regi on boundaries are approxi mted by strai ght segnents
and endpoi nt. coordinates of the straight 57 segnments are included in an
encoded ‘mesHdgel ©THES N dpdt RS coortiHaEtES e H1%So 3HO%h HE™Yeo

snap- poiditSs gy A€ &AAPOI M Loondi Nl esy may hestalrd as ahsol tde | ongi tude
and latitude or also relative to a reference point which may be another 5
endpoi ntFof a Segnertve Thel @harhart exd uladr contentatofortdie SIi@ chart 100

conpri s text. as |l as s ols.like wnd strength fl ,. active vol cano
synbol s,etsqeur luji%ntc\éfes‘fer%ng]t%n%/errb% a}srktanhaa%? haerra}sri/ 0 Jgsé%f)ltno p%ér i cul ar,
Fi 9158 sihowscad eudircofteh tirofo tredoel sn 105 1ed eaw mf i daur bid engea (tGAT) area
identifiers 105, turbul ence data 106, vol cano data 107, a tropical cycl one

synbol , trPpopausEs hdight? i i cators 109 Shd e At vel St cand &ithol  110.
The SI GWK ¢hat todmyy als ucomprd ses fauriherg syhol s which are not; 15.shown in

Fig. 8, such as synbol's for icing conditions. A conversion of wnd data
accor di ngpterddef mppl ileatnors wdde novbetlexpf@imels iln Tetd |+ By* wdy. of
exanple, in the upper left corner of the SIGAK chart 100 a wind trajectory
101 is 20 shown with four wind vectors displaying wind velocities of 120,

14020120 @k Ay kinotishe TAo W ik 1d1a) ectoryr kil def efrsd toxnmdndsatd thin the
flight Ievel 390, which is indicated below the wind vectors. Below the

second WiHd Recdtor Vet Upperaand’ae ovigimdo untal - 10 et 80" khisto T soteeh i s
gi ven. o8 gl ddwe. o e valodhdy. by 2D Kol s, mys b d il catad by
ash marks whic

pairs of are oriented perpendicular to the win
traj ect ary .BUFR oftel rexenplrarwe evdodi avent f ot hgher meb deten faoridrheowinme- t ra- 30

jectory i.e encaded using a geograpi | atjtude, | ongitude positiens, and

25 in addition as input data for an aircraft weather message.

According to the application, delta messages may also be used
for SIGWX charts. For example, a moving circular region may
be represented by the following two messages:

30

Latitude |Longitude |Radius
48.5178 5.2042 8




28, 27, 120, 390; 3, 12, +20, 0, 300, 470; -1, 12,-20,0;-3,12,-20,0; 58 These val ues
represent a wind trajectory which starts at 28,27 latitude and | ongi tude at
flight | ewel208208832t is piecew se represented by start poirnB20128512%) and
the differ- ence vectors (12,3), (12%y1) and (12,-3). The wind speed 5
changes are +20 knots, -20 knots and -20 knots, respectively. In a
graphi cal_representation, the resulting w ndspeeds 140, 120 and 100 are

pl aced fext to the start poi nt of a vector. The second entry conprises a

| ower and an upper boundary of a 80 knots isotach at flight |evel 300 and
470, respectivel 10 Values "0" indjcate an unchanged reference flight

| evel apebtaucE gorsd Yusta ogjpediThe four wind data entries may be obtai ned
froma grigd.baged forrmtidpe|transfosming a wind tra- jectory 101 into the
approximate trajectory 101" by edge recognition and |inear interpolation.
15 Simlarly, an approximte cloud boundary 103" which conprises 8 |inear
segnent sThly RCe@ptesentedtby arstafethgipothe aAC7AdMEEERERcEaYe&Eor S.
The diff V, plit. ] kwi se and anticl ockw se
di ffgr enrgéé ve%not?eg OL{}?] %gaﬁgoﬁoe@%eib%éd%tﬁieﬁlﬁé,)sfigg&? endpoints of the 8
segnents nmay be represented as absolute positions relative to the starting
poi nt. Fhis—avoids—an—addingup—of inaccuracies while still reducing the

| engt h gf2tHe Gmtangsiade a8iiHEl af et hod can al so be used to transmit the
ten clear @@233Yrbul entéSareas 23pf Fig. 9. By transmitting the coordi nates
of supporting points or of difference vectors, the ampbunt of data is
reduced significantl An aircraft based application may transformthe

y.
coor - 30 Rt Trat@sY it &’ ottt HiHE By usiHg i it 1ottt OH-atgor i thns such
as spling- hased,e pol ynoie hasedr other-dterpalationalgord thige- WO
2011/ 128832PCT/ 1B2011/ 051555 59 The remai ni ng textual data conprises
at t ilbutesrningl aphiaal dea thikeliheecums ordmiius appetedndy |owerxed
boundar ileesrl atrkd it hrei t Lirebul ence l| ndSi cartti ons k?fn tahevaC:rAiTab reeafCj Ienm;toh'ls case
they are as ocié%edﬂ%ogépher\m P]Q%e(%ek%é%ased represen ati'on oty t he
gr aphi calhdladiss o Athervd exd dala dadand sinoly atd aehedhid e amnh@rapiead- dat a,
such as the tropopause heights. This data is associated together with
geogr apm%lm%&%i%%s.l%‘%me&aﬁﬂ%,l’% he %@)"%Wﬁﬂﬁf&b%et%e]if@ﬂftcaa‘%e t he
Austral il Wesly £0aSL, g8y de DEPresentist: by 500G o1 41 A0SO, | evel s
are stated in hundreds of teet above nornmal pressure level and are provided
in LAt erval seatind0nd estal Forg o ligh deveds SHOWK leharderasr dtorrs . The
International flights; the.fdight Jevshs, L dhesharthaxe, & range of 250
trajectories which are defined by a set of coordinates, for

example to the wind trajectories and cloud regions. A message
may comprise difference data as well as absolute coordinate

20 values along with other content.

Figure 9 illustrates a meta language encoder/decoder 120. The
meta language encoder/decoder 120 transforms plain data 121
into encoded data 122 and encoded data 122 into decoded data

25 121 using a data type specification 123 that is sent together
with the plain data 121 or in the encoded data 122. Further-
more, the meta language encoder/decoder 120 uses a dynamic
dictionary 124 and a static dictionary 125 for a text substi-
tution of keywords.

30



15 indicated in the informati on box below Africa. This partitioning results
in 63 - 25 + 1 = 39 different levels. These may be coded by neta codes 0 to
38. The fwpght1/1288321 L is recovered fromthe neta code mChyBheos1I6s3ula L =
250 + n * 10. 20 According to the application, the graphical and other data
may be derived froman inage format by recognition algorithns such as edge
detectian and . Af a text based %.ormat such as .BUF%rgbi na%r:l% uni ver sal
form for YHE T epr esEHAtT Off ot TET OS] dgi €at > Hatw)'d s &vdiT &b St hi s my
be used dnsd@ashor 25 J neladdi tdomk a2 i nputp datadddrwiadh al messfdgaveat her
message. According to the application, delta nessages may al so be used for
S| GAK cHEAECT Fort exampl @1 & i hdhes Tads a‘?YRGég]i%%- meye bee sepiesien®d by

VO 2011/ 1283550 TB501eT bE1655 60 Bnd Lati fide Cong: tde Badt'us B4 5471
5. 1552 Ss a pihen tactioagl g decuihietapplacata ammites siecondl aessage nmay be
5 repregﬁﬁgﬂ%églégg% éﬁ)éﬁgéﬁégeﬂ&?lﬂﬁifﬁ%% static library 124 and
the dynamic library 125 to generate compressed data 122.
Based on the message type, the message is encrypted and or
signed by an encryption means 127 using checksums, hash sums,
10 signatures, biometric signatures or others to obtain encrypt-
ed data 129. The compressed data 122 or, respectively, the
compressed and encrypted data 129 is passed on to a data
slicer 130 which slices the data into data packets if the da-
ta exceeds a predetermined maximum packet length. The data
15 packets are transmitted via a network 132, for example a sat-
ellite network which may use a short burst, circuit switched
or other protocol or, for example, via a short range WLAN and

internet connection.

20 Figure 11 shows an aircraft database which comprises all the
static data load that the flight information system regquires
onboard the aircraft, among others an airport list, an air-
ways list, airspaces list, waypoints list, flight information
region (FIR) 1list, NOTAM list, a wind list. Part of this in-

25 formation is distributed as part of an AIRAC cycle. The air-
craft database 133 comprises a subset database 134 which com-
prises the mission specific data and which is generated from
the more comprehensive general information in the aircraft
database 133. The mission specific data comprises, among oth-

30 ers, airports, airways, airspaces, FIRS, NOTAMS and wind data
which are specific to the chosen flight route of the present
mission. The subset database 134 has a shorter identifier

than the aircraft database 133, for example with 2 instead of



Thus, only the value difference needs to be transmtted. If it can be
assuned that the difference never exceeds a prede- 10 term ned range, then
t he di ff ewerror/128832be encoded by a fixed | ength vari abl @eCriBmh1/Hasshort er
than a variable for encoding the ab ute values. Alternatively, a variable
| ength encoding may be used. In this case it is advantageous to indicate

t he act ength of the variable, for ex le by fla its,. 15 by | eading
and traiif négl ]Tg%ﬁ'(k Shdtes br Othet"S8barat or's' " ttc?quthate%cjosdi%egynet hod
can al saiihe@ppiiedd ol ygonst aitk t4ya)act addesomu chsarergefimned by a set
of coordinates, for exanple to the wnd trajectories and cloud regions. A
message e Cbpridse i 99 erehces datar il vt ds disolaite Eobrid fate 20

val ues i tent.. Figure 9.il]ust | .anguage
encoder ?&d%(}%ldagrg%Z% Sf&rr@t gl aonlg%%ge&e nocksodd;leltjf}S d{ekgéo?i%arﬁel%é Sli'.aurlat'rali'sf orns plain
dat a5121 into encoded data 122 and encoded data 122 into decoded data 25

121 usi?ﬂFg. a c21]1 aﬁ%/ e sptekg]%]ficﬁation 123 that is sent to etherd.with t he
pl ai n dats 121° ot the" ittt ed dats 12! FhPES s, ST HE A £ 5 anguage
encoder /@ecodes H20-1useso QyNai8.C. dited i onafya 24 B4k & Bd@dnh Gartll Glionary

125 for a text substitution of keywords. 61 Figure 10 shows a data
encodi ngPPrivte sy 1857 gy TR ety gtRarey /e otRGOAPIZ 1T digs A 121 is
provi ded yilh; 8 Mes Slerkgf, (Al Gontalds: 4 esspge dype 23, The
nmessage type 1s associated w % al?lags in a nessage handling ta l'e, such 5
as aoprismd tneddagss aasecinditad flrag nee compr essiton df ag @ingputlhe net a
encoder/decoder 120 uses the static library 124 and the dynamc |ibrary 125
to generftF OISV data 122. Based on the nessage type, the message is
encrypted and or signed by an encryption nmeans 127 using checksuns, hash
suns, 10 signatures, bionetric signatures or others to obtain encrypt- ed
dat a 129.n Theer ohgdt ess etk s ae 122 ot sqmEspectiaad yinther cwmmpressed and

encr ypt esdtedat 129rivs. <Euas edseonrgC to a agaetsa grlic rhel?»SOa V\éhincl:ehsssalliicnes &h_e dat a
i nto data pac e]tspi% The data ‘exceeds preaoe erm ned maxi fu pa%ke%

| ength. e data A packetsorare rigansia tdathy) arm fredpworde 132 efioguexanpl e
a satellite network which may use a short burst, circuit sw tched or other
pr ot ocolMBTSaFdT B &P iBE T aFHortC g ™ML AN At §aitar gt L tonnect i on.

20 Fi gurggdle shows. ane al nerafto database wii ch conpri sess alde thestatyj ¢ data

| oad that the flight information systemrequires onboard the aircraft,
anong otherdetartadportid intssage aiovieyst listyemiasphdes 41 stdemalypoi nt s

list, flight_information region (FIR) list, MIist, i.nd list. Part
of “thi 6 95 (RO 1T | Ho St e S (b1 S A By T The
ai r gpaf tndad ahase lEsh € oM i §esvas subselrdatabase dad whichseomuises the

m ssion specific data and which is generated fromthe nore conprehensive
gener al HHf gr9RIdTH Garithe & st Gatabdde 13319 THel Mesi e specilis ¢ dat a

CONPY i Sesho AT Ykl Sy 1 TAMSISy ] U8 Sy Al IAPALES o FIIES, o NI AV
and win doata .2{‘1 as?az?espea(s:ill fkl?éc to tef's% c osensr??slaég% rout ee of thse resent
m ssi on.1Zhe tSubsEtodatrabdse d3dydass ashwmmertedlentaof ieramhian dshen ai reraft

dat abase 133, for exanple with 2 instead of 62 32 digits, such that the
anount ofetranstik t Oaatsaavﬁeslkﬁrjg’c_e network.

25
Fig. 13 shows a generation of a delta-message. In step 130, a
message to be sent is read in. In step 131, a message type of
the message is identified, for example by reading out a mes-
sage header or by document parsing. In step 132, a previous

30 message of the same type is read in from a message cache of
a computer readable memory. By comparison of the message with
the previous message, data fields with unchanged data are

identified in a step 133. Further more, data fields with



duced. The generation of the subset database 134 fromthe aircraft database
133 is carried out in the sanme way in the ground based system in order to
obtai n t woane2sssgult. 5 Fig. 12 shows a thread recognPCraR2tasadsnessage
encodi ng according to the applicatiqgy The aircraft based systemand the
ground based system provide means for recognizing message threads. On both
t he sender_ and t 6 receive sid mail or ssages stored in a
nmessage géac edof aco%%tjecger}te %aeoﬂ?e r?"ﬂaam)sr%/ep thél;ﬂs%{e ?E%s’age to be
sent is dﬁ@pbﬁéﬁ@e a7 BB Yoetdwe st el ZhPrem ouslve Sedte @ﬁ@ﬁgﬁ-&jfr}}m t he
same nessaging de- 15 vice are read in froma nessage cache. In step 122,

previ ous? n%‘%@%lg]e%6w5t¢ﬁwlt9féa%é§%faﬁgeflt%l%% Eerth et Ut O ety 10
identifi tent). i t ect ed,
@f?eeglfe\?lcmse‘éﬁé)é‘b%l%? oadc) be sk entlﬂ? r?é}ﬁseé.&% St

this nmessage content 1s re or exanple a counter in
step>5123131n at@@@éﬁmmwé@msﬁg&mmm;smiﬁm waist fmterprevi ousl y
sent, is stored i the age Ccﬂar Al ternatively, the original nessage
or the s‘f‘?olrucee%ealfmﬁts 5t in the message cache. In step 125,

t he shortened msssage |s transmtted for exanple by a radio link and a
satellite network. 25 Fig. 13 shows a generation of a delta-nmessage. In
step 130N ath@s@%@el\t@ el dentthe ¥demtihie nistugrd 30 zetesseyettype of

the Tessage IS (LI efho LA, sxammLie, bynd eadi ng, gut, 2 Jespage, header or

by docu nt ‘parsi a previou nessage e Sane type is

readoi n gramd wieSsages qa}ﬁshelcﬁfslay cmmtmsgaeﬁ@latﬂretémtrmrwneﬁ;bponqjml son
of the nessage with the previous nessage, data fields with unchanged data

are i derftf44ed 9'n T REP U Frd HeA? ECHHYL FTHHLH AN Y 63 changed

data aresidenty fiedid & SéietFérl?%fl £l steps 130, o di df erence, val mes, bet ween
new and ol d values are conputed. In a step 136, additional data fields

whi ch werandiotg priesemssang r@cmeevmamsberret@aﬁgee@r@n dentiddedied sons -
transm ssion step 5 137, a delta nessage is sent which conprises the

di fference values and the additional data. On the receiver side, the

i denti filf dadiusiesh tioo rednd ewes ddiee Pr evitorishys sente deissagancidgd and the
identifier is re- 10 placed with the previously sent, nessage content.

Ther eby,‘“’ktj‘ncéq ahounte GF - {9ansh the d dut ST DT ettt dHhS i Hetabts .

Shortly hefare ar afdssed | ohte mssi Qmar shaid by, bef o e d andi ng, the

nessage cache may be del eted for privacy reasons. I'n addition to sent
nmessagesy Pprmeviaoustay r et \,@chme]s%,agﬁse vmtﬂxfmcalrreg ra&ecei aedndyy Hdheosame

an; dentTHIEE 1 AT P For e e Toctadine dbo b Ty be”
proypdedsdrys @ rﬁ%é@.r@%ld@mfﬁtcmrléﬁd‘@fné%&&l & sthdys arpefrt 20 sonal
nmessagi ng device which is connected to the aircraft
If thread portions are already marked by a unique identifier,
a time consuming identification of text portions on the send-
er side can be avoided. Respective message caches on receiver
25 and sender side according to the application allow for a mes-
sage substitution in message threads on both sides of a bidi-
rectional communication. An identifier of a thread portion is
assigned by the message originator side and transferred to
the receiver along with the message.
30
While the thread recognition based substitution allows to
save space in a computer memory, a more important advantage

is the reduction in an amount of transmitted data.



If thread portions are already marked by a unique identifier, a tine
consum ng identification of text portions on the send- er side can be

avoi ded. Wopacssse nessage caches on receiver 25 and senaaB2Ei/0a5sccor di ng
to the application allow for a ness substitution in nessage threads on
both sides of a bidirectional communication. An identifier of a thread
portion is assigned by the nessage originator side and transferred to the
receiver along with the nessage. 30 While the thread recognition based
substi t uthiOn el | s e SaVearsRacs: |4t £OImyted TRIMYL 1 fcdDr¢h igiRor t ant
advantage is the reduction in an anount of transmtted data. 64 The use of
a neta |artadeRRcsrditRR e theupA et iai©pr ovi des nunmerous benefits and
advantages. 5 Flight safety is enhanced by reducing flight crew workl oad
and by meking an increased amount of up-to-date operational data and

i nf obmatiloiptavadd il e 10 drifearddedqity creelwdiorg uSki ghur iquew lvghtlodd The use

of a global satellite network and, specifically the use of a short burst
Gt o SeriTt R IR o e S e o oYt 4 o Reded

comMuUNi Cd i HNn & OMEr A Wi C et 51 1 8515 pronend or range didu tadd anss or

di sruptive influences. Through inter-satellite networking of the gl obal

sat el | i t® B et oFks - t he nunber of required ground stations can be reduced
to one only. Advantageously, the satellite network uses satellites with
essentially polar orbits to ensure a good worl dwi de coverage including the
pol @8. 2hdAacor dh Mg tal didel agpl e Iclat i eome taro 1t nbinid tspechiaindsim ¥ stips ovi ded t o
keep costs as_| ow as passi bl e by reduci ng bandw dth rquui rements through

the use '0t® t%%kﬁ]iﬁiférst tk&“fsrtarfjsaﬁﬁ rﬁ%‘é]s%ﬁgé%c_qcfﬁ%“ég nuth wg@l%"ar act er
set whi lisfof 6l @l digs the Secidd Yy ofp e ssaghlg @nd QU esadwvd gyd he fmgani ng
and intent, 25 consistent with |.n% ernational standards for the preservation
of data intleagd tgros |51 Jands ofriage st anst tdldruddie i onf ludrecase of
the gl ohal_ satellite network. according to th | ication makes. it possible
to pr ovib%@mau k%olvﬁltnegr B?tﬁér)rloluln%e ot 5t A and ?ﬁf%?esra liogbnali n %t?]ﬁlzltceockpi t in
a cost efdeeitwve oy rantbart tdoutedengidygdelay ssidt imssagas teing del i vered
to recipients, for exanple for use in airborne inter-net applications.

Apart T rdtRhe U OISt P 41 65 THiyust St e At et gFF e so
provi des; al ternatd ve St ralegies. 1oy data tyansfer:d o derive, the, great est

benefits for users. In contrast to vol ce nessages, text nessages according
to the worldwide coverage including the poles.

20 According to the application, an inbuilt mechanism is provid-
ed to keep costs as low as possible by reducing bandwidth re-
quirements through the use of technigques to transform messag-
es into a much smaller character set whilst retaining the se-
curity of messaging and preserving the meaning and intent,

25 consistent with international standards for the preservation

of data integrity whilst in storage and transit.

In addition, the use of the global satellite network accord-
ing to the application makes it possible to provide a growing
30 amount of data and information into the cockpit in a cost ef-
fective way and without lengthy delays in messages being de-
livered to recipients, for example for use in airborne inter-

net applications. Apart from the use of compression tech-



5 application occupy little bandw dth, can be pre-prepared and/ or

pre-popul ated fromother aircraft systens using a systemof tenplates and
conput er iweaoslofsssar e commands, parsed and processed relPcabBy1andsgan be
generated automatically and be sent hy a ground-based system sinul taneously
to many air- 10 craft. The content of the text nmessages can be used in
various ways, for,_ exanple to show flight relat data on a pilot's display
or to SHOWEES LI Bnaiot nTGt et Gh eI Gt H G5 THS Brogrese o ©F19gnt at a
ground- basediai 4 |14 nen Oper atd ansr cantirad pasdtd on.odb A Teduet de0f, the
nmessage length of an aircraft rel ated nessage according to the application
reduces the cost and the required tinme to send and recei ve nessages.

Thr ough i £l - il bﬂg?é%é/g , ! i nf tion
20 syst efn%h \%ﬁ%aﬁsﬁg%\l}? e% pﬁélkrersa%%y’ %&use y ﬁ% %%%ﬁ% e%/v&cg{nérgl SO
be u$Sed dmp prapv iden textumbaskit tsier b ayesy tdc it hecpassenger-yreucteds SVB
services. Through the use o | ook-up table according to the applica- 25
Chon. iR G T SOt et CHE GHT T TOTEarT [ HOHE o e -

ai rcraf tyed her lengdhfs am @i danaide redad edh MBssage- Gamhhes f

efficiently. The use of predefined nessage tenplates allows for an even

better radldctlore ofedesslagd b ermjtth.cForbe eFans T isthriardnabsest 1 aitgl e

code wor,d. ¢ ce 1€ e - 66. f ution.
Conpar e osaé;m{ ﬁ&e% I%%%%%e%%%o%,Sf%@%leﬂ%%iﬁa%olgﬁ%%%ﬁ eala}nd t hus
al sa0t hecumberTrand @i tzentofo i hehe odex tworatss ot hearkept smd | ibywaeiduci ng
the entries of the code table to those entries which are relevant in the

current THN-YE TexitOr foriBxanpte F6Y the €t riema 99 gittdiO% e RiTcraft .

Furt her g€ g a3 Mt exto.sensidiie dexdte subst i £utd .o @l dowe 10 gigode al so
that information which is only known in the current context. 10 According
to the adppt iardorss daf & whidhi sastoredhuddasreiaer! sisigeezdiawd ch i s
| i nked to nroildenc'gi.fti er_ or code word contained in a received nessage can be
retrieved trom & database and inserted in the text nmessage. Thus, the
tramsm ssion of data which is already known to the receiver can be 15

avoi ded. According to an enbodi nent. of the application there is no constant
connect iforF BHCL i tRlad-Na OHRER i BN TS &3t bl i SHetr Ble hr ¢ e e -

out goi NG At &, d & SEMty WU G Proyl 0es, @i, o1 fd 3@ chentcuse oiq the avail abl e

bandw dt h.” An encodi ng net hod according to the application, which nakes use
of a | ookeapi teabl eimwhi th $endkrowh tecdhee sermergend Theoudceihvergfbiut i n

general not to a potential eavesdr er,. al- 25 so provides a basic |evel
of SeourT 151 RC Bl TYAL 1D gl Tt ¢ ol 1 Hber 17 f R s sages
W t hout dlecidhertng the gean ded ofr fer coderongse Jhecisecuridne myepe

further enhanced by changing the code words associated to a data field or a
message Ga rekfif &8¢ i W Ve STFordexEpt ateh IHe BERiferidit 835 on the

round st | n board of the aircraft is
g %%&sﬁ Qred A&gﬁwélips Apl & o

synchroni ze th a stor ook-up table on the ground. 67 Al though the
above description contains nuch specificity, these should not be construed

oo | ming, e Sgope. of Lhe erbodents, bul ney ol PLOYGLng 1 Just et on
t hezgmbodi grentusn shoud ch notn bes canstdited rase |41 dd dignihe) seopes flight

of an aircraft, the length of an aircraft related message can

be reduced efficiently. The use of predefined message tem-

plates allows for an even better reduction of message length.

For certain standard cases, a single code word can replace

30 the whole content of a long message.

According to the application, the message length is still

further reduced by the use of context sensitive text substi-



of the enbodi nents but nerely to explain possible achieve- nents if the
descri bed enbodi nents are put into practise. Thus, the scope of the

enbodi merwe 28hioass2be det ermined by the clains and thei PCeqB2MBDHSSS,

rather than by the exanpl es 10given..further aspects of the application are
di scl osed by the followng |ist of |tems 15 Item 1. Method for transmtting
an encoded aircr rel ted sa t en”eth co r|S|n rec V|ng an
alrcrafdcdc arfed?cféo t ssagaeffS eq:ancooo g}j %dl "Hle Z%en ff@q

nessage type-gf tderd extd m%s@%@w@ém%r&m encoded RS sage: by
reading in keywords; identifying groups of at |east one keyword to be
encoded;Words "can be kept sy ing PO idtdsSTori ehee fyridtp s oie at

25| east @ékﬁ]é@é’ thdd &4 4.00ks yp, L abl & FERLAGING h@negrcg%r% | east
one keyword to CE/Jm{encodéarbl %y t he code v\?ordéal ‘%ﬁ{erlvr} ng a desti natla%)nn
nmessage faxom tier em(mntebb nessages S0=mrnrangl nght hef dést inateonfmessage into
at | east_on dataépack wherein the |length of the at | east. one data

packet iNVATEARE B OYerer atTHY @ Sho ?thu?%k?Std]att%t]s?rbrPa]tl?W%rﬁcﬁ he data

packet s;enddd@nsdmdd i figa it hen Oatda si @nath Mia ah antenidwr thecdength- of the
vari abl e I ength data packet is dependent on the anmount of data such that

littl e ofeho @atxXthits need to be transmtted, as is often the case with a
fixed Il ength data packet. The length of a data packet is bounded by a
predefi ned maxi mum data | ength above whi ch the nessage has to be 10 split
up iLoto meverdinglata@ teeketsl i darel destdarad iWdni atesisage: e bec ta ansm tt ed
with a data packet. service. etc.. sender and recej ver address can_be

i ncl uded® W HetSwot 1% é%ri%d’fkb]gﬁb tHat! Hreeks YR TSR $ Y SRS packet s

for trangssianandd ke, cd reid; s trﬁé&é‘%@c%&'%@&é@ﬁ&z&@% 1ons,
whi ch 15 requires the establishnment of a dedi cated point-to-point

connect i alearh patkietsdrted packete sWX%h@&ﬁm%r%mnt@mst@msti nation
addr ess._.Thus ckets |n a SI n ssage ot have to trayv | the
sane pat%ls%sdr%r J4'f Cpaat con |ons c lag@llenagdrml? e@q can b ’L d%/en%errll%eaﬁ 'y rgou? ed via
di ffler edvqguiadds. i n

According to an embodiment of the application there is no
constant connection but, instead, a connection is established
each time when outgoing data is sent which provides an effi-

20 cient use of the available bandwidth.

An encoding method according to the application, which makes
use of a look-up table which is known to the sender and the
receiver, but in general not to a potential eavesdropper, al-
25 so provides a basic level of security. For example, it is
made difficult to insert false messages without deciphering
the meaning of the code words. The security may be further
enhanced by changing the code words associated to a data
field or a message in regular intervals, for example when the
30 aircraft is on the ground and the stored look-up table on
board of the aircraft is synchronized with a stored look-up

table on the ground.



20 the sane network or in different networks, and they can even arrive out
of order. The destination conputer reassenbles the packets into their

proper segyoenter2sBacket switching i s advant ageous for haodhBmgrnEssages of
25 different lengths, as well as different priorities, providing quality of
service (QoS) attributes, where included. Packet switching is designed for

data and.. using the I P protocol,. packet netwrks ar.e al so useful for voice
v e 1S T D T L T B T S my St et
arrangi nghddee gestidatd Onhdessageridd aatl igastn@nayaid gl ecd engt h dat a
packet, wherein the length of the at 69 |east one data packet does not

exceed £ HeT Hed Haxiefhim izt al eyt hl Bistarahiott durldte der e 38 vi ce;
| tem 3. t ' . i i si i
em3. 3\ &%&ﬁgﬁ@%“%&dﬁ@ 1 e v d Os@atéc&"écﬂ%ns Ort'%fung steps

of generating a s ur st | se; transmtting the rst data
pul sé vithareranteimmentd0dtemd. ndethodaccordidigad ol jomet iofg ttee prawous

itenms wherein a glob- al low orbit satellite network is used.. Thereby, a
0l obal ek gty T R S B OGS DI Hr 6t S S ¢ o
5. Encodingh Revi cecHorgencodidlg abaiiedafd 4.0 ahed messages@ccqr ding to one
of items 1 to 4 conprisin a message processing device for processing an
ai r cr af tTined ated essegye)t thee rﬁé@@%ﬂ%@“%%e@&@@gﬁ desvi ket compresiig 20 -a
text substdtution LH}}CE éiﬁi %ﬁi@ﬂe%té,e%eer%%y colput er, feadabl e
menory conprising a | ookup-table,

10 given.

Further aspects of the application are disclosed by the fol-

lowing list of items,

15 Item 1. Method for transmitting an encoded aircraft related
message, the method comprising
- receiving an aircraft related text message for en-
coding;
- identifying a message type of the text message;
20 - generating an encoded message by
- reading in keywords;
- identifying groups of at least one keyword to
be encoded;
- looking up code words for the groups of at
25 least one keyword in a look-up table;
- replacing the groups of at least one keyword
to be encoded by the code words;
- deriving a destination message from the encoded
message;
30 - arranging the destination message into at least one
data packet, wherein the length of the at least one

data packet is variable;



a comuni cations device for arranging the aircraft related nessage into
data packets of a pre-determ ned nmax-25i num size. |Item 6. Encodi ng devi ce
accordi ngvoaoittess3?, the text sub- stitution unit furthecTaBmrhabEHg a
nmessage segnentation unit with a co ter readabl e 30nenory, the conputer
readabl e menory conprising a maxi- mum |l ength of a short burst data payl oad

(e.g. inbits); 70 Item.7. Encodin evice according to.item.6 e

encodi ng devi)ce fuﬁ%rhee]?atcjor}ﬁ)r% sﬁqhog& %%Sd%rﬁ?%% cH 9 ]ad%lbcf%dﬂ?%r&%e%erati ng
short burst data pHses:SH; [tem 8. Decoding Device for decoding an aircraft
rel ated nessage, the aircraft related nessage havi ng been encoded with a
devi ce according t'or@HE Bt iHe them B tD T &bniprd stthg@ntenna. g recei vi ng
device for receiving the aircraft rel ated 10nmessage; a nessage

reassenbling unit; a text substitution unit with a conputer readable
menoby, The loonpuit erf rigedald el atelnor \ercprprdasi ngoac fookiup dgidrejerls cra

conput er_readabl e ne for storing an output of the text substitution
Gni b, TUH TR Tk O e TR Tk CORprT Sing™® SXLre gt whndbe hd Yevi ce
accor di ng tor o oftdd enss 5 d o e dioreriencading ran ai Hed@fted@lated o

message, one or nore satellites of a global satellite network for
f or war difRfsHor tThrurlstndldt 2 Sigridd 58 daahrt et digideices RifeTein the

short bugst. daf 3 sf gnal . are derdued from bhe.pubputy of L encadi ng, devi ce

25 -a gateway of a ¢ S e ne or receivin ur st
si gnal s dplom ture ione aevmrel st lpdEssand Tror deri g @egmesdsgof an
encoded aircraft related nessage fromthe short burst data signals a

decodi ng® Hevi e e~ HETHdi T t6- 1 e B o rP HEETdi Tt e 3031 T e ridfft9G %l at ed

MESSag€.and receiver address can be included. A network technology
that breaks up a message into small packets for transmission.
Unlike circuit switching or duplex radio connections, which
15 requires the establishment of a dedicated point-to-point con-
nection, each packet in a packet-switched network contains a
destination address. Thus, all packets in a single message do
not have to travel the same path. As traffic conditions
change, they can be dynamically routed via different paths in
20 the same network or in different networks, and they can even
arrive out of order. The destination computer reassembles the

packets into their proper sequence.

Packet switching is advantageous for handling messages of

25 different lengths, as well as different priorities, providing
quality of service (QoS) attributes, where included. Packet
switching is designed for data and. using the IP protocol,

packet networks are also useful for voice and video.

30 Item 2.
Method according to item 1 further comprising steps of
- arranging the destination message into at least one var-

iable length data packet, wherein the length of the at



Furt her aspects are also disclosed in the following list of itens. 71 Item
1. Method for decoding an aircraft rel ated nessage, the nethod conprising
recei vi ngvat2oiegsszone data packet; 5 -deriving an aircrafriiBzal/ei1ess nessage
fromthe at |east one data packet; Jfprwarding the aircraft related message
to a data processing unit; identifying a nessage type of the nessage; 10if
the nmessage type .is at | ate . replacing a tenplate identifier . with a
Stor e & onpl BT eRTe SATE R PR Sl TR e FI oM Srbd¥Hbe | nt o
predefined posin ansc Of1dhec i enpl atehd extbuddel &era seddierd i fyi ng nmessage
portions to be decoded; reading in identifiers of nessage portions to be
decoded corresponding to one or several code words; | ooki ng up code
words ina,) opk-up table; 20-replacing the identifiers of the message
portions to be decoded by the correspondi ng code words; outputting the
decoded Mressaye ¢apahi rout tputordestf niaténon.1 25 Her efuy thide ¢enptiatieng
identifier stands for a tenplate for a conplete nessage text, as opposed to
a tenphﬁ??ﬁ%nofust a group of code words within a nessage, such as the

group rep- resendithd he dmand ng: el Quek £Lowersd s increasing to value XX'.
However, paraneter values and headers may be added to 30 the tenplate
identifi®er tofordtHelmessmyestorbeourshstita el sthe decodi Hy-9Rie al so
conprise a step of reinserting information that was |left out as part of the
encodi ng. 72

10 Item 4.

Method according to one of the previous items wherein a glob-
al low orbit satellite network is used. Thereby, a global

coverage for aircraft ground communication is provided.

15 Item 5. Encoding Device for encoding an aircraft related
message according to one of items 1 to 4 comprising
- a message processing device for processing an aircraft
related message, the message processing device compris-
ing
20 - a text substitution unit with a computer readable
memory, computer readable memory comprising a lookup-
table,
- a communications device for arranging the aircraft re-
lated message into data packets of a pre-determined max-

25 imum size.

Item 6. Encoding device according to item 5, the text sub-
stitution unit further comprising
- a message segmentation unit with a computer readable
30 memory, the computer readable memory comprising a maxi-

mum length of a short burst data payload (e.g. in bits);



[tem 2Met hod for transmtting an encoded aircraft rel ated nessage, the

met hod conprising receiving an aircraft related text nessage for encoding;
i denti fyiwgQ 2a1mmesssage type of the text message, the nespsagpoypasiei ng
selected froma tenplate, a standard, yiessage or a free text nessage;
generating an encoded nmessage by reading in keywords;

identifyin oups., of at | east. one ke rd to be l1l0encoded; | ooking up
code wortET of " t he GBS GO AT GHet 'ohe keytor & ria TGO 4B e

repl aci ng t heigroupstioftiadr | @agdr ofienkeyword to be encoded by the code

wor ds; 15-deriving a destination nessage fromthe encoded nessage;

arrangi ng the Gt o res SEFP T of o TSR o dEt e hdukett data
generating a t§%§ignal fromthe data at | east one 20data packet;
transmtting the data signal via an antenna. The encoding may furthernore
conpbi se a step of |eaving out words which are known or can be deduced by

the recipient, for 25 ex le a unit of wind speed, the departure airport.
| tom 3. NBTbA 1 dIERGLUH e 16 dTCIUN I ! resigert T T haere
conpri sidihe F eael Vi NG-18s Shord 1 LS tndad fysigal ig I ederd g api @i reraf t

rel ated message fromthe short burst data signal; forwarding the aircraft
rel at ed 355yt del o provessi ngianitsms 5 to 7 comprising

- a receiving device for receiving the aircraft related
10 message;

- a message reassembling unit;

a text substitution unit with a computer readable
memory, the computer readable memory comprising a look-
up table;

15 - a computer readable memory for storing an output of the

text substitution unit.

Item 9 Data link, the data link comprising
- an encoding device according to one of items 5 to 7 for
20 encoding an aircraft related message,

- one or more satellites of a global satellite network for
forwarding short burst data signals of the encoding de-
vice, wherein the short burst data signals are derived
from the output of the encoding device

25 - a gateway of a global satellite network for receiving
short burst signals from the one or more satellites and
for deriving segments of an encoded aircraft related
message from the short burst data signals

- a decoding device according to item 8 for decoding the

30 aircraft related message.

Further aspects are also disclosed in the following list of

items.



73 identifying a nessage type of the nessage; if the nessage type is a
tenplate replacing a tenplate identifier with a stored tenplate text; 5
-inserti nyovalwessstr om t he nessage i nto predefi ned posi PCTiiBra1/0f158he
tenplate text for formng a conpletemessage text outputting the decoded
nmessage to an output destination. ef erence nunbers 11 13 14 527 32 33 34
35 1036 37 39 40 41

Item 1. Method for decoding an aircraft related message,
the method comprising
- receiving at least one data packet;
5 - deriving an aircraft related message from the at least
one data packet;
- forwarding the aircraft related message to a data pro-
cessing unit;
- identifying a message type of the message;
10 if the message type is a template
- replacing a template identifier with a stored tem-
plate text;
- inserting numerical values from the message into
predefined positions of the template text;
15 else
- identifying message portions to be decoded;
- reading in identifiers of message portions to be
decoded corresponding to one or several code words;
- looking up code words in a look-up table;
20 - replacing the identifiers of the message portions
to be decoded by the corresponding code words;
- outputting the decoded message to an output desti-

nation.

25 Herein, the template identifier stands for a template for a
complete message text, as opposed to a template for just a
group of code words within a message, such as the group rep-
resenting the meaning "cloud cover is increasing to value
XX"., However, parameter values and headers may be added to

30 the template identifier to form the message to be transmit-
ted. The decoding may also comprise a step of reinserting in-

formation that was left out as part of the encoding.
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Item 2 Method for transmitting an encoded aircraft related
message, the method comprising
- receiving an aircraft related text message for encoding;
- identifying a message type of the text message, the mes-
sage type being selected from a template, a standard
message or a free text message;
- generating an encoded message by
- reading in keywords;
- identifying groups of at least one keyword to be
encoded;
- looking up code words for the groups of at least
one keyword in a look-up table;
- replacing the groups of at least one keyword to be
encoded by the code words;
- deriving a destination message from the encoded
message;
- arranging the destination message into at least one
data packet;
- generating a data signal from the data at least one
data packet;

- transmitting the data signal via an antenna.

The encoding may furthermore comprise a step of leaving out
words which are known or can be deduced by the recipient, for

example a unit of wind speed, the departure airport.

Item 3. Method for decoding an aircraft related message,
the method comprising

- receiving a short burst data signal;

- deriving an aircraft related message from the short
burst data signal;

- forwarding the aircraft related message to a data pro-

cessing unit;

87



101 101 40102 103 103 104 105 45107 108 109 110 aircraft bluetooth

communi cation channel first data network satellite second portion of

satel | i t ewvoanmumBsgsat i on channel service provider's dat abPcenBroal/ofiéssat i ons
support centre airport airport airpord communication channel airline
communi cation channels airline offices second secure connection second data

net wor k base I%ann%ﬁfi ver stHzliti on Sg t chionjg tg{)duleessof t he BTS nobile
terninal” devit rihh of"THE BTS Base’ stdtT W tomtTol ler satellites
if the message type is a template
- replacing a template identifier with a stored template
text;
5 - inserting values from the message into predefined posi-
tions of the template text for forming a complete mes-
sage text

- outputting the decoded message to an output destination.



switching unit of the BSC nobile swi tching centres |P-backbone type of a
TAF nmessage |location issue tine initial group of tenperature group

si gni fi cawD 20hiangss2gr oup signi fi cant weat her vari ati on @COOp2Wi/g315$3 cant
visibility variation group significant turbulence group ACARS adapter back
of fice of custoner airline ground station SigWK chart wind trajectory

sinplified.-wind trajectory CAT region boundary cloud region sinplified
cl oud rerg?fo%r%rf%%cplﬁllboeeﬁs CAT region | abel volcano data tropical cyclone

synbol tropopause-dei ght vol cano synbol 75 120-125net hod steps 130-13
13 bluetooth communication channel
14 first data network
5 277 satellite

32 second portion of satellite communication channel
33 service provider's data centre
34 operations support centre

35 airport
10 36 airport

37 airport communication channel
39 airline communication channels
40 airline offices
41 second secure connection
15 42 second data network
50 base transceiver station
51 switching module of the BTS
52 mobile terminal devices

54 antenna of the BTS

20 55 base station controller
56 satellites
57 switching unit of the BSC
58 mobile switching centres
60 IP-backbone

25 70 type of a TAF message

71 location
72 issue time
73 initial group of
74 temperature group
30 75 significant change group
76 significant weather wvariation group
77 significant visibility variation group
78 significant turbulence group

85 ACARS adapter
35 86 back office of customer airline
87 ground station
100 SigWX chart
101 wind trajectory
101" simplified wind trajectory
40 102 CAT region boundary
103 cloud region
103" simplified cloud region
104 cloud label
105 CAT region label
45 107 wvolcano data
108 tropical cyclone symbol
109 tropopause height
110 volcano symbol



700 ground based system 701 external agencies 5 702 nessage types 703

dat abase 704 i nput/out put encodi ng/ decodi ng device 705 address 706

synchr oniweatoon2essei ce 10 707 ground based conmuni cat i oR€TABWI1C@S1388
encrypted communi cations channel 800,gircraft based system 801

communi cati ons device 802 nessage synchroni sation device 15 803 content in
process 4 input/out.put encodi ng/ decodi ng device 805 | ookup table 806
messagejﬁ%_e]sﬁgm H&eloltc}%pﬂsts"tcﬁ%spl ay device 20 76 CLAIMS 1. Message

transm - device for transmitti ng nessages between an aircraft and a

gr ound s%‘a;{i o WISy system

external agencies
5 702 message types
703 database
704 input/output encoding/decoding device
705 address
706 synchronisation device
10 707 ground based communications device
708 encrypted communications channel
800 aircraft based system
801 communications device
802 message synchronisation device
15 803 content in process
804 input/output encoding/decoding device
805 1lookup table
806 message types
807 cockpit display device
20



5-a conputer readable nenory for storing aircraft re- |ated text nessages,
wherein the nenory further conprises a | ook-up table, neans for detecting
a nessagewdara/nggse of the text nessage, 10-neans for reCTiBWINgISSHentity
related data, mneans for retrieving ta codes fromthe | ook-up table based
on the message data type and on the identity rel ated dat a, means for

r epl aci yQpgs or groups of words in the 15text nessage by the neta codes
to obtaifi dh encoded nessage, neans for deriving a data signal fromthe
encoded nessage, neans for transmtting the data signal to a recipi-
20ent. 2. Message transm ssion device according to claim 1, wherein the

| ook- up tabl &TMHS S MY FHAD S 1| & Code WHITEH § 19 W SpFasfdeifts on an
airline code, ' fi. i pypber [ :f rgjtma};'- - hedul e, an
aircraft routbe%a@ésig{r?o%\l%%é a mul tig-rs&eHs}lsC?osﬁ;Car atéan. 3. I\#blgsrs}a%g

trandm ssi on devi ce caogortdimg daaladila mehaory dai mtritrhe anessage re-

transm ssion device further com 30prising .a gtgqrmr . the ry conprising
a message cache f o $triRy Va6 St’ed”}ﬁgefse&ig < ngf“oéﬁi\/&gg?yr
transm ssion devi ce&mecyd ng it ichal map1d,ur- ther conprising neans for
deriving word frequencies of a word from
- means for detecting a message data type of the text
message,
10 - means for retrieving identity related data,
- means for retrieving meta codes from the look-up
table based on the message data type and on the
identity related data,
- means for replacing words or groups of words in the
15 text message by the meta codes to obtain an encoded
message,
- means for deriving a data signal from the encoded
message,
- means for transmitting the data signal to a recipi-

20 ent.

2. Message transmission device according to claim 1,
wherein the look-up table comprises at least one meta
code which is dependent on an airline code, an aircraft

25 tail number, an aircraft rotation schedule, an aircraft

route, a session data, a multi-session data.

3. Message transmission device according to claim 1 or
claim 2, the message transmission device further com-
30 prising
- a memory, the memory comprising a message cache for

storing transmitted messages.



the transmtted nmessages in the nessage cache, 5-neans for attributing neta
codes to words based on the word frequencies and for storing the neta codes
in the | osbuptviakdse. 5. Message transm ssion devi ce accoPrdirnpoozbss m 3,
fur- 10ther conprising means for identifying a current nunerical value of

a data field
val ue of, t he

of the nessage, means for identifying a previous nunerical

data field i. Vi | nt 15t h
o T B T R e

nunerical va

s angbride ey ous nuneri cal val ue, nmeans for

including the value difference into the 20nessage. 6. Message transni ssion
devi ce accordi ng e 6 3 @I O & & TBAYHE s Sage 1035 FsSt on

devi ce further comyd sing 2a-anifaali.based datahase, for

receiving identity relate

ta froma ground station/groun ased system

mean$ for generat imegres |fook-air tidhite ng tnte teoradsleand casgocisattedsenetcan codes

based on the
| ookup-t abl e.

i dentit | at ed 30dat a, for, stori t.h
78 T Sape IS G Heviice Fecorti i 1 Gné 6 he

clainse 1 to 6 furtihericonRydsigidaygmans for converting a numeric value into
a b-adic value with b > 10,

5.
10
15
20

6.
25
30

Message transmission device according to claim 3, fur-

ther comprising

- means for identifying a current numerical value of
a data field of the message,

- means for identifying a previous numerical value of
the same data field in a previously sent message in
the message cache,

- means for computing a value difference between the
current numerical value and the previous numerical
value,

- means for including the value difference into the

messadge.

Message transmission device according to one of the

claims 1 to 5, the message transmission device further

comprising

- an ailrcraft based database,
means for receiving identity related data from a
ground station/ground based system,

- means for generating a look-up table with words and
associated meta codes based on the identity related
data,

- means for storing the lookup-table.



5-nmeans for including a word which represents the b- adic value into the
nmessage. 8. Message transm ssion device according to one of the clains 1 to
7 furtherwoanmwizgssag 10- means for converting a nuneric waraB201nvass bi nary
representation, nmeans for adding additional bits to the binary
representation such that a total nunmber of bits is a nmultiple of a nunber
of character bits to obtain an 15eC2co.ded val ue means_f or %'ntccklbudi ng the

encoded val ue 71 e %as%sa%]es.sjfri\/e Vajgcee tar%%%]?ﬁjs%q or’ d&¥fi ¢& adtor di ng to

one of the 20¢clainm 11 t® &8, rdhehdessager t4anpm ssion device conpris- ing a
nmessage cache, means for identifying a nunerical data field in a
message to be senfleate s SAge P&y forviited acl whseerdi g i E C

pr edet er mi ned nes e.dormat ., Jyeans for retrieving a first nuneric val ue
fromthe nuneri cal gata fllr%o}lj inthHe nessage to be sent, means for

retrbeving a-secomeamaneidc ived lueliofg tehevcsamidatta fapeledsdnt sa tpreevd-ousl y
sent nmessage in the 30nessage cache, neans for conputing a difference
between the first rvlailu\?aljﬁletoaﬁglet & S$ECod nuneric val ue, neans for
encoding the difference, 79

8. Message transmission device according to one of the
claims 1 to 7 further comprising
10 - means for converting a numeric value into a binary
representation,

- means for adding additional bits to the binary rep-
resentation such that a total number of bits is a
multiple of a number of character bits to obtain an

15 encoded value,
- means for including the encoded value in the mes-

sage.

9. Message transmission device according to one of the
20 claims 1 to 8, the message transmission device compris-
ing
- a message cache,
- means for identifying a numerical data field in a
message to be sent, the message being formatted ac-
25 cording to a predetermined message format,
- means for retrieving a first numeric value from the
numerical data field in the message to be sent,
- means for retrieving a second numeric value of the
same data field in a previously sent message in the
30 message cache,
- means for computing a difference between the first
numeric value and the second numeric value,

- means for encoding the difference,



means for inserting the encoded difference in a nessage to be sent, neans
for transmtting the nmessage. 5 10. Transmi ssion |link conprising a nessage
t ransm ssworrodenssse according to one of the clains 1 toPr@ranzhii/ogissrer
conprising a nmessage receiving devicg, the nmessage transm ssion device
further conprising means for including a nmessage counter into

nmessages 10to be sent, the nessage receiving devjc rising:. ~means for
conparing the msgé?&élscd{qfnﬁ ersm -4 p evied%sqc%dr éjgleﬁp%gr?der}?iaessl & counter,
means for detectingsasedomd heerggnpari son, that 15a | ost nessage has not
been sent, neans for requesting a resending of the lost nmessage if it is
det ect ed that™ t he M*%tS nEsSs dger Thas! Mot beeir dertbaI%eans for del ayi ng
decodi ng of a received nessage 20until the | ost nmessage has been received,

the | ost nessage conprising a data field which is not included in the
nmessage or. whersgiamitdwel areslsiage conpriisiesy a datssdgeeltdramanhi s;s vl uket hat i s

dependent of the value of the sane data field in the | ost 25message. 11.
Message transhiSsiorr itk oS éjrgrﬁ%let |C§gajﬁ[ésss]agt& %&qéé{’rﬂe%tﬁ“e% rcraft
and a ground Lagad S eMnd e JE SSRGS RN STESEISION 1dRY infds LT i si ng
30-neans for retrieving a latency identifier froma nessage header, neans
for eval uat i rigrartfendstienc @ et | furrher gPMmEsgng 'S or determining a

condi tion fon—FhenF%§EQQQ> %A%ﬁd%yﬁqe§%%%%%ﬁ%té% 'é&@ﬂ%ﬁd‘%¥E§{§§§’ .
means for testing e condi ti1on, ans tor 1nitrating sendi ng
of the message if thf e cendi,tion is net.
the message receiving device comprising:
- means for comparing the message counter with a pre-
viously received message counter,
- means for detecting, based on the comparison, that
15 a lost message has not been sent,
- means for requesting a resending of the lost mes-
sage if it is detected that the lost message has
not been send,
- means for delaying decoding of a received message
20 until the lost message has been received, the lost
message comprising a data field which is not in-
cluded in the message or wherein the message com-
prises a data field with a value that is dependent

of the value of the same data field in the lost

25 message.

11. Message transmission device for transmitting messages
between an aircraft and a ground based system, the mes-
sage transmission device comprising

30 - means for retrieving a latency identifier from a
message header,

means for evaluating the latency identifier,



12. Message transm ssion device according to one of the clains 1 to 9, the
nmessage transm ssion device further conprising: 10-neans for deriving an
aircraft wo=ntwss32 neans for determ ning a rel evance ofPCI/IBBEEASSY 0 be
sent, based on the aircraft position,, means for initiating a sending of
the nessage if the nessage is determned as relevant. 15 13. Message

transm ssion device according.to one of clains .1 to 9, the nessage
Lransni ssi on devi CEFUT tidr BORpPISING Treaie 13 deHt i1 A % Fath in a
weat her chart, to be sentfedsdDlormpoXidtindlg ithe tiatik Qy strai ght

| i ne 20segnments, neans for representing endpoints of the straight |ine
segments by a plur#®idns oIt clevridiatids C 13r i ncluding the

coordi nates in al/ s5a9€ 1i9 ;he isent. - i f S;é!tg_%at-i g an
aircraft based sug%teﬁr{gﬁtl on%cﬂlgctll%gtnla%],a c%e?rlpdglf}rsgl %\/ tqrr%arﬂ%rsf or relcf;i Vi ng
idenbity rel at ed datea doordittherdiict intary from a ground based system
30-neans for generating a | ookup table with words and associ ated neta codes
based on the identity related data, 81 neans for storing the identity

rel ated dat a angd e substitdsion ddstcd mamaings afd hased database,
means for storing the code list wth words and associ ated neta-codes in the
aircraft based add@tabase S 1He M8AEIS orraipdutd Sigra drouwrd bageer
substitution dicti.onary, conprising nmeans for retrieving a code list with
wor ds and asség%cnga]{le%‘%r%t a-codes froman aircraft,

10 - means for deriving an aircraft position,

- means for determining a relevance of a message to
be sent, based on the aircraft position,
- means for initiating a sending of the message if
the message is determined as relevant.
15
13. Message transmission device according to one of claims 1
to 9, the message transmission device further comprising
- means for identifying a path in a weather chart,
- means for approximating the path by straight line
20 segments,
- means for representing endpoints of the straight
line segments by a plurality of coordinates,
- means for including the coordinates in a/the mes-
sage to be sent.

25

14. Device for updating an aircraft based substitution dic-
tionary, comprising
- means for receiving identity related data for the
dictionary from a ground based system,
30 - means for generating a lookup table with words and
associated meta codes based on the identity related

data,



10-neans for storing the code list with words and as- soci ated net a-codes
to a database at a ground station. 16. Message transm ssion device

conpri si YO 208/12883¢cepti on unit for receiving an aircraPCTnBloat/essiext
nmessage for encoding; a processingunit for retrieving, based on the
aircraft related text nessage, identity related data being related to the

identity of a sender of the 20nessa or. to . t.he identit f__a receiver of
t he message from gle&lﬁsabftgge,sz%oﬁrlrﬁ %ce%ess]idf%lttl&é/ ﬁeﬁc?rtaefcﬁl Ct‘)’jetlaata ?C&?t
message, for generafjdsig tant encaded NESSage iU g @ dexdd shsidddd,i on
process which is based on the identity related data, and 25for deriving a
destinati on messagEFromdhe ercddded resalfe, L Mtiereith e dsr GE€SsiS1g uni t

further arranges the destd hald-on.mssage diU o Al gastone dala, pagket

a communi cation unit for generating a data signal 30fromthe at |east one
dat aSpacket and for transmit- ting the data signal via an antenna. 17.
Recei ver device conprising 82 a conmunication unit for receiving at |east

one dat a 3i g ViRl For Wetd Vit atdTeast e datd packet 19t o et | east

one data sig@ﬁy =N f%é%ﬁﬁ”g unit for arranging the at | east one 5data
packet into an aircraft related message, for extracting at |east one code
word from the ai r areafrts riglratred messiage,a farde dtirdtewing: ivdertd tand elsat ed

data based on the at |east one code word from a database, and for
processing the ai ittt I@éﬁﬁTCQé%% Onhégééﬁéxﬁﬁgggenerating an encoded
messgge using a texdsrsulstd tditd Om Priocesowhiichd syibased o the igdentity
related data, an output unit for outputting the decoded nessage to an

out put interface. SES1EEeCHRAATI RS0 isnkKademsrEssiaty ea Jreceid értadevi ce of

claim1l7 and a nmessage transm ssi on device of one of the aforenentioned
cl ai ns. )

16. Message transmission device comprising:
15 - a reception unit for receiving an aircraft related
text message for encoding;

- a processing unit for retrieving, based on the air-
craft related text message, identity related data
being related to the identity of a sender of the

20 message or to the identity of a receiver of the
message from a database, for processing the air-
craft related text message, for generating an en-
coded message using a text substitution process
which is based on the identity related data, and

25 for deriving a destination message from the encoded
message, wherein the processing unit further ar-
ranges the destination message into at least one
data packet;

- a communication unit for generating a data signal

30 from the at least one data packet and for transmit-

ting the data signal via an antenna.

17. Receiver device comprising



20 19. Aircraft with a receiver device according to one of the

af orenentioned clains. 20. Aircraft with a sender device according to one
of the afwoenantsssped cl ai ms. 25 21. Method conpri si ng PCEAB2NI/NEYSEN
aircraft related text nessage for erg%odi ng; retrieving, based on the
aircraft related text nmes- 30sage, identity related data being related to
the identity of a sender of the nmessage.or to the idenétit of a receiver of
the message! ~ 83 rOtBSEI iy tHE ATToraiq: FElEed et " i Hndi®
generating an encoged IRssAgeHAUSTAY detexing UStiddld Ahddraces Sodueh i's
based on the identity related data; 5-deriving a destination nessage from
t he encoded messagetom drframyi nffadte Yestddat i orfiessage i nto at | east one

dat a packet; _ rati | ghal t st one
p tr%r%roces&gﬂfhe N9 & %%é@o cfdomthe at lea

data 1lOpacket; mttin data sign et\ween an aircraft and a
ground based syst emt®Zadtthaithtac cor iing-taof tcl s mt2dd rerddwey, clompri sing a

step 15o0f synchronizing at |east part of the identity related jnforpmation
bet ween the Sender=aF i He'F atei Ve - ZNBUHGHE dECGT o Y {0 el 3 T2 for

claim22, wherein tdiedextmsidisdd t uﬁ@%@ﬁ@ﬁ@f@@ﬂﬁe@y stens: of
20-reading in at |least one text portion, the at 1east
data based on the at least one code word from a da-
tabase, and for processing the aircraft related
10 text message and generating an encoded message us-
ing a text substitution process which is based on
the identity related data,
- an output unit for outputting the decoded message
to an output interface.
15
18. Communication link comprising a receiver device of claim

17 and a message transmission device of one of the

aforementioned claims.

20 19. Aircraft with a receiver device according to one of the

aforementioned claims.

20. Aircraft with a sender device according to one of the

aforementioned claims.

25
21. Method comprising
- receiving an aircraft related text message for en-
coding;
- retrieving, based on the aircraft related text mes-
30 sage, identity related data being related to the

identity of a sender of the message or to the iden-

tity of a receiver of the message;



one text portion conprising identity related data; |ooking up a code word
for the at | east one identity related text portion in a | ook-up table;

repl aci ngwohel1z2sgseast one identity related text 25portipom/IB3011/bEsE0de
word. 24. Method according to one ofgclainms 21 to 23, wherein the text
substitution process conprises steps of determ ni ng a nessage
type of the aircraft related 30nmessage; if it is. determned that the
nessage type 1s atenpliate:? ac%%%%%tg ra%lﬁ%ee%?%%t ref wt et tEhpl at e,
based on a tenpl atg:rmuederngvhiched soconted fiehd nud hey ressage anskbased on
the identity rel ated dat a; ~ _replacing the tenplate nunber with a
number of the 5i deniti¥3n RETE tBhptate Laraerdh ity 13ethie X eifpt at e
conpri ses paranetg&&kﬂjdégajs determ ned that the tenplate conprises at

| east one paraneter: | ooki ng up a code word for the at |east
one parane- 10ter darihend ookdamrt trabliegn infie g apdef mugr dches droumtked n t he

| ook-up table: replacing the at |east one paraneter with the code word. 15
25. Met hod accordiﬁ%f%%géiua of the claims 21 to 24, wherein the text

substitution process HAUMHJ S depsi ftideaidhdd atcd eastione: tend
portion; selecting a |ook-up table, based on the identity rel ated data;
20-1 ooking up a ¢ vt ¥y; the at | east one text portion in a | ook-up

tabl e; - generating a data signal from the at least one data

10 packet;
- transmitting the data signal between an aircraft

and a ground based system.

22. Method according to claim 21, further comprising a step
15 of synchronizing at least part of the identity related

information between the sender and the receiver.

23. Method according to claim 21 or claim 22, wherein the
text substitution process comprises steps of
20 - reading in at least one text portion, the at least
one text portion comprising identity related data;
- looking up a code word for the at least one identi-
ty related text portion in a look-up table;
- replacing the at least one identity related text

25 portion by the code word.

24. Method according to one of claims 21 to 23, wherein the
text substitution process comprises steps of
- determining a message type of the aircraft related
30 message;

if it is determined that the message type is a template;



replacing the at | east one text portion by the code word. 25 26. Method
according to one of the clains 21 to 25, further conprising a step of
gener at i yoaoshiasg32bur st data signal fromthe data pack@C3/IB2011/051555
wherein the length of the |ast data packet is a variable 30length. 85
assigning a priority to the aircraft related nessage; determning a

condition for sendi,ng the aircraft, rel ated nmessage;. 5-determning if the
condition for~ senaqkh(goﬁjﬁég at't TR Y el aetdecfmts%‘gjg]ea i fkﬂﬁﬁefcrlo 2if it s
determ ned that thengondid iammdor weneh ngs tdhenh @ Iied@fin relatret dmasage s

fulfilled arrangi ng the destination nessage into at |east one
10dat a packet, geHet dtdRf LA siRTEI L TY offt tHee@tdd ewst one data packet ;

transmtting the dats sgnalesd aan, Aemiando i, PLhgd acaor ding to

claim 27, wherein m nat | the condition for sending t
ai rcbaft rel ated nessage-comprdtses stgpsatof. determ ning an actual position
of the aircraft; determ ni n based on the act ual ﬁosi tion of the

20aircraft, a | ocdtd o ant i tiansh ssTEn Het HodH or° S Hi 5 4 4° based
nmessage. 29. Metihodi £onprd siigd recel Vimg edndeasd g dadas digmnaddst

one parameter:

- looking up a code word for the at least one parame-
10 ter in the look-up table;

if a code word is found in the look-up table:

- replacing the at least one parameter with the code

word.

15 25. Method according to one of the claims 21 to 24, wherein
the text substitution process comprises steps of
- reading in at least one text portion;
- selecting a look-up table, based on the identity
related data;
20 - looking up a code word for the at least one text
portion in a look-up table;
- replacing the at least one text portion by the code

word.

25 26. Method according to one of the claims 21 to 25, further
comprising a step of
- generating a short burst data signal from the data
packets;
wherein the length of the last data packet is a variable

30 length.

27. Method according to one of the claims 21 to 26, further

comprising steps of



25-deriving at | east one data packet fromthe at |east one data signal;
arranging the at | east one data packet into an aircraft rel ated nessage;

f orwar di rjotzhet/ass3er aft rel at ed nessage to a data 30pr o®€ETIBIY1/051545,
extracting at | east one code word fr. the aircraft rel ated nessage; 86
retrieving, based on the at |east one code word, identity related data, the

identit | at ed dat a. bei lated to the .identit f d f th
aircraft relatoed MESSHJEIO 10 THe T dert] 15 Of B 81 ¥cei Vb of (e ai r or af t

rel ated messageje; processing the aircraft related nessage and generating an
encoded nessage using a text substitution process which is based on the
identity rel ated détEIMBE putdqHY THE deth eI FESS dgee 1 EH Dt put

desti- nation. 30. é\'ﬁ%{)&ﬁj ing to claim?29, wherein the step of re-
trieving the i dentrlty asen?iecslc%%ér'rrati on conprises 15-selecting a | ook-up

tabl & based onh an daentninierg whi cthe scaomtd uded for tdendingridide aef-at ed
message; retrieving the identity based information, based on the selected
| ookup- t abl e and tq%%tt qee]aa_stte H%e%%ac?éevﬂo?dfu];%]s]fd'%t hod according to
claim29 or claim 30 gherelmddesdenf seldievngdhesddentd tyhdbased

informati on conprises retrieving a data reference froma | ook-up table;
25-retri evi ngtlaseld ot tdedates yaderiehcerl thleleden- tity rel ated data.

- arranging the destination message into at least one
10 data packet,
- generating a data signal from the at least one data
packet;

- transmitting the data signal via an antenna.

15 28. Method according to claim 27, wherein the determination
of the condition for sending the aircraft related mes-
sage comprises steps of
- determining an actual position of the aircraft;

- determining, based on the actual position of the

20 aircraft, a location and a transmission method for

the aircraft based message.

29. Method comprising
- receiving at least one data signal;
25 - deriving at least one data packet from the at least
one data signal;
- arranging the at least one data packet into an
aircraft related message;
- forwarding the aircraft related message to a data
30 processing unit;
- extracting at least one code word from the aircraft

related message;



32. Method conpri sing receiving an aircraft related text
nmessage for en- 30coding; retrieving a nessage data type froma

pr edet er mvoediigiesssef data types; 87 retrieving identiPgTnBloat/edssat a
which is related to the identity of g sender of the message or to the
identity of a recipient of the nessage; retrieving neta codes of a | ook-up
tabl e, wherein 5the neta codeﬁjof($he I ok-qg tabl.e are de end%&% on the
message data type and on tHE i geitd t§ rietatr®d dats: “teptadt ny Words in the
message by entriesi@nthe; | eokstth tabl €, tihobiddnt @y encoded) nesisage;
10-deriving a destination nessage fromthe encoded nessage; enerating a
data signal from tifel Hests b essagelentity of a S@Efrcgﬁsrﬁf?t‘ibrfg the data
signal via an anten i medi - Net accordi ng
to claim32, wher ?ﬁﬁf?d%n%%yﬁégga%e%% a i sé”sgeci%gctle fﬁ% an

ai rl bne code, an afgariafdr of the airdmfit numbered amsdagraft rotation
schedul e, an aircraft 20route, data, a nulti-session data. 34.

a sessio
Vot hod accor ding. toF G rd Ml o e B2° 1 3554 e SRaFrod Tar THer -
conpri sing ating HPOrdmeddansidind (essages d:n aumssage: cache of

process which is based on the identity related da-

ta;
10 - outputting the decoded message to an output desti-
nation.
30. Method according to claim 29, wherein the step of re-

trieving the identity based information comprises
15 - selecting a look-up table based on an identifier
which is included in the aircraft related message;
- retrieving the identity based information, based on

the selected lookup-table and the at least one code

word.
20
31. Method according to claim 29 or claim 30, wherein the
step of retrieving the identity based information com-
prises
- retrieving a data reference from a look-up table;
25 - retrieving, based on the data reference, the iden-
tity related data.
32. Method comprising
- receiving an aircraft related text message for en-
30 coding;

- retrieving a message data type from a predetermined

set of data types:



25a nenory, deriving word frequencies of a word fromthe transmtted
nmessages in the nessage cache, attributing neta codes to words based on

t he wor d woequeénssies, 30-storing the neta codes in the PooRBPIt/6fIEE 35.
Met hod according to one of the claimg32 to 34, further conprising 88
storing transmtted nessages in a nessage cache of a nenory, i dentifying

previously sent nessages .of a sage thread,in a ssage to he sent using
t he nessage 5caché,c“repi'ad n etnﬁcelacg'r éﬁq §% O{sqaetr‘?t r‘%elscz]adess roefqattﬁeopnessage
thread by nessage dgdemMd fii®Ririity of 36.sdvRid0d mcaRr didigdqe ote wf the

claims 32 to 35 further 10conprising steps of identifying a tenplate;
i dentifying a wordhatdarépriesért ¢ & 9umeard Wl dée WSR3 /ng the tenpl ate

with a tenplate i Eifé.\ﬁrﬂ% meta codes dBf;%! l{%iorkg- & 48 ,l %vtheerieq%pti fier

and the nuneric 15value in the nmessage. . Method "according to one of the
claifps 32 to 36, ftrd hertacanpldssiafg the look-up tregtlrd emienglepemuiveri ¢ val ue

froma nmessage to be 20sent; conyverting the nuneric value.into
hexadeci mal val ue;°™ itﬁﬁ GRS Wor'd: \/W%@n s dltSs %Ar‘?éltﬁéé/a(feegiarﬁl val ue
into the nessage. «d data:
- replacing words in the message by entries of the
look-up table to obtain an encoded message;
10 - deriving a destination message from the encoded
message;
- generating a data signal from the destination mes-
sage;
- transmitting the data signal via an antenna or via

15 a portable data medium.

33. Method according to claim 32, wherein the identity re-
lated data is selected from an airline code, an aircraft
tail number, an aircraft rotation schedule, an aircraft

20 route, a session data, a multi-session data.

34. Method according to one of the claims 32 to 33, the
method further comprising
- storing transmitted messages in a message cache of
25 a memory,

- deriving word frequencies of a word from the trans-
mitted messages in the message cache,

- attributing meta codes to words based on the word
frequencies,

30 - storing the meta codes in the lookup table.

35. Method according to one of the claim 32 to 34, further

comprising



25 38. Method according to one of the clains 32 to 37, further conprising
retrieving a nuneric value froma nessage to be sent; 30-converting the
nuneri c WsDue11/msss2a bi nary repre- sentation; addi ng agdraBmnabsisizs to
the binary representation such that @ total nunber of bits is a nultiple of
a 89 nunber of character bits to obtain an encoded value; including the
encoded value in the ness thod for transmtting an_.ai r%aft

e. 5 39.
rel ated nessage act C%]a]ir}‘%a%barb%l%tfe HE X T 32 1 3"F8° 3907 t5 cotpr i si ng

st eps of i dentd fydmgry@ nunerical data field in a nessage to be sent,
the nessage being formatted according to a 10predeterm ned nessage fornmat,
retrieving a TirstlGfinerie VAR From Hhes Sitners ca Iat e 14 SIF 3PS he

message to be senty, Lejrjevi ngesasasgeeco&g Bl C L}ésaim{ffg{e t{@siﬁ@mdata

field in a previously sent message,” 15-conputi ng erence en the
first nuneric val usm@nmg the second nuneric value, encoding the difference,

inserting the encoded difference in a nessage to be sent,
20- sendi ng/ t r_ansmWFfdergcjtri% %esﬁbee‘fl%ff HYd WEHH DLt FEnd" St t he

clains 32 to 39, fauddern e singsdRPSiMntifiers. retrieving a first
nuneric value froma previously 25sent nmessage; retrieving a second
nuneri c value froma nessage to be sent; conparing the first nuneric val ue

wi th th33é?c%ﬂgj{&Hﬁgéébfgﬂﬁgito one of the claims 32 to 35 further

10 comprising steps of
- identifying a template;
- identifying a word that represents a numeric value;
- replacing the template with a template identifier;
- including the template identifier and the numeric

15 value in the message.

37. Method according to one of the claims 32 to 36,
further comprising
- retrieving a numeric value from a message to be
20 sent;
- converting the numeric value into a hexadecimal
value;
- including a word which represents the hexadecimal

value into the message.

25
38. Method according to one of the claims 32 to 37,
further comprising
- retrieving a numeric value from a message to be
sent;
30 - converting the numeric value into a binary repre-
sentation;

- adding additional bits to the binary representation

such that a total number of bits is a multiple of a



30if the first nuneric value is equal to the second nuner- ic val ue:
renmoving a data field that corresponds to the second nuneric value fromthe
nmessage twobkeligess’2 90 41. Met hod according to one of wPhe/aBlal/NHs32 to 40,

further conprising steps of gg 1ncluding a message counter into a
nessage to be 5sent; on recei pt of the message: conparing the rressage
counter with a prev usI y e| ve sage counter;

det ect ed, based or‘?1 € col etrhgjt ostOblt(?r‘?'&saibeerWaosdergotvableen sent

requesting a reseng;ng of the Iost nmessage; del ayi ng decoding of a nessage
until the | ost nessage has been received. 15 42. Method according to one of
the clains 32 to 4MNChHEHEtHE FHUFIIRG Eohist i 51 ng'e RY¥E9f ni ng a nessage
type of the aircraft rel ated nmessage, i dentifying a redundant
word that represents a re- 20dundant information in the nessage; renoving
t he PeduilantMdtifat nfaty drra‘rrsmrrmtﬁielgmzsseeqerdrcaﬂie ettedt nedvtdwodh@ccor di ng

to claim42, 25wherein the re ant V\Dl’d rese revi ously
transi (1 ed (STHE {'Gh Ol SV G o oI G o ing
steps of

- identifying a numerical data field in a message to
be sent, the message being formatted according to a
10 predetermined message format,
- retrieving a first numeric value from the numerical
data field in the message to be sent,
- retrieving a second numeric value of the same data
field in a previously sent message,
15 - computing a difference between the first numeric
value and the second numeric value,
- encoding the difference,
- inserting the encoded difference in a message to be
sent,

20 - sending/transmitting the message.

40. Method according to one of the claims 32 to 39, further
comprising steps of
- retrieving a first numeric value from a previously
25 sent message;
- retrieving a second numeric value from a message to
be sent;
- comparing the first numeric value with the second
numeric value,
30 if the first numeric value is equal to the second numer-
ic value:
- removing a data field that corresponds to the se-

cond numeric value from the message to be sent.



wherein the redundant information is a word which is re- 30peated within
the nmessage. 45. Method according to one of the clains 32 to 44, the nethod
further cwoppigizeg2 91 identifying a path in a weat her PCaB2011/051555

approxi nating the path by straight Ijpe segments; representing endpoints
of the straight line segnents by a plurality of coordinates; 5-including
the coordinates in the nessage to be sent. 46. Method according to claim
45, wherein the path repre- sents a wind trajectory, the method

further conpmesimg Hr-ddenitid Wdb e Wndnediorinhizh ds assoniaied- t o one
of the straight |ine segnents; determ ning magnitude and direction of the
wi nd vector; comprising stegradi ng magni tude and direction of the w nd

vector 15to abtain encog i X ]ﬂ{% i nﬁé\%@g% i data into
t he nessage to be sent. e[{%V}Ar}éd%éjéaa‘il\iet h%CB acéc&grlg?an%%teo cl al %%Srl%r 46,

wheréin the path 20srepresents a boundary of a weather region. 48. Method
according to one of clai r%tﬁ%to 47, the nethod further conprising
obt ai ni ng a ¥l &55E odtdi "B FDr'mi ng a dif- 25ference between and

endpoi nt of ane ofcdufie StHRIGR message counter with a previously re-
ceived message counter;
if it is detected, based on the comparison, that a lost
10 message has not been sent:
- requesting a resending of the lost message;
- delaying decoding of a message until the lost mes-

sage has been received.

15 42. Method according to one of the claims 32 to 41, the
method further comprising:
- determining a message type of the aircraft related
message,
- identifying a redundant word that represents a re-
20 dundant information in the message;
- removing the redundant information from the message

to be sent.

43. Method according to claim 42,
25 wherein the redundant word represents a previously

transmitted information.

44, Method according to claims 42 or 43,
wherein the redundant information is a word which is re-

30 peated within the message.

45. Method according to one of the claims 32 to 44, the

method further comprising



| i ne segenents and a geographic location; including the relative
coordinate into the nessage to be sent. 30 49. Method for choosing a

t ransm ssworronidss3tor t he transm ssion of a nessage bet weenBzmi1/edissy aft and
a ground based system the nethod c rising 92 retrieving a |l atency
identifier froma nessage header; evaluating the latency identifier i f

the latency identifjer .specifies i di ate sendi ng:; 5-sending the nessage
within a predéfinéﬂkﬁgﬁﬁ%ﬁﬂqiﬁn?q$ﬂ$rfqfwﬁéh?QQHQHEv”identifier specifi es
a time limt:- collagtidgidde fMpssagesain mp adfLia{d Dasedsammiys ;

sending the coll ected nmessages before the specified 10tine limt expires.
50. Met hod accor diffPHeClEing £9dnte st &F dfhevdlimddiig tihe Isa%ncy

identifier furthe&mequ&%sgp%ﬂf%g&ity 5 Cng&ﬂgagég;Hmy identifier

speci fies sending after l"and- collecting messages with the | atency

i denti fier "after irandedng athd e mekitnagteay iat tdre aiggeEade to badransmtting
the collected nessages to a ground 20station via an antenna or via a
portabl e data car-° r. 51. Method according to claim49 or claimb50, the
step of evaluating the latency identifier further conprising: 25if the

latency identifier specifies sending with ar-
46. Method according to claim 45, wherein the path repre-

sents a wind trajectory, the method further comprising
10 - identifying a wind vector which is associated to
one of the straight line segments;
- determining magnitude and direction of the wind
vector;
- encoding magnitude and direction of the wind vector
15 to obtain encoded wind data;
- including the encoded wind data into the message to

be sent.

47. Method according to claims 45 or 46, wherein the path

20 represents a boundary of a weather region.

48. Method according to one of claims 45 to 47, the method
further comprising
- obtaining a relative coordinate by forming a dif-
25 ference between and endpoint of one of the straight
line segements and a geographic location;
- including the relative coordinate into the message

to be sent.

30 49, Method for choosing a transmission mode for the trans-
mission of a message between an aircraft and a ground

based system, the method comprising



chive: collecting nessages with the latency identifier with archive";
transmtting the collected nessages at a predeter- 30m ned tine of

exchangi nyoan11zresseve. 52. Method for determ ning nessages/IBWibesisent to an
aircraft conprising: 93 deriving aircraft position; determning a

rel evance of a nessage to be sent, based on the aircraft position;

if the message to be sent. is determ ned as r.el.evant: 5-sending the nessage
to an aircraft; ifretecﬁel%s%ga&e%tagceﬁlecyselﬁfeqtsl (:lleetre%‘fﬁioﬁ[éd'ﬂ {5 B ot rel evant :

di scardi ng the nessager:;10 53. Method according to claimb52, wherein the
step of determning the relevance of the nessage to be sent conprises:
det ermi ni ng a geodt'@phixalng drtfe GFteHeY nes¥dget 1T conparing the

geogr aphi cal Wi o i e 1 airn%éﬂﬂ' S{éﬁ anpd future
locations of the p anéet!ﬂéorfnyyg S‘%eg{ et e‘rs\e(r%ﬁ %cj fljﬁgbﬁst pat h; a|0E;eet edglgg%r aphi cal
rangé of the ‘ressagadiald $hal tEasadee wiggiions grmadsd iprees entx ianch f ut ur e

positions: determ.ning that the nmessage is relevant. 20 54. Method
according to cl ai miss Ein the step of determ ning the rel evance of the

message to be saie flyddiery coMIdiSESr specifies a time limit:
collecting the messages in an aircraft based memory;
- sending the collected messages before the specified

10 time limit expires.

50. Method according to claim 49, the step of evaluating the
latency identifier further comprising:
if the latency identifier specifies sending after land-
15 ed:
- collecting messages with the latency identifier
"after landed";
at the next stay at an airport:
- transmitting the collected messages to a ground
20 station via an antenna or via a portable data car-

rier.

51. Method according to claim 49 or claim 50, the step of
evaluating the latency identifier further comprising:
25 if the latency identifier specifies sending with ar-
chive:
- collecting messages with the latency identifier
"with archive";
- transmitting the collected messages at a predeter-

30 mined time of exchanging an archive.

52. Method for determining messages to be sent to an air-

craft comprising:



conparing the geographical range with regions 25around a |ist of
alternative airports, the list of alternative airports depending on the
current peei2binsssk the plane; if the geographical rangeCofiBiheosmssage
falls within the regions around the @l ternative airports: 30-determ ning
that the nessage is relevant. 94 receiving identity related data for the
dictionary froma graund based .syste ..generating a substitution |ist
with words and asso%cﬁléztl&? et & occicffs{‘mbal?soestjll Yhe identity related da- 5ta;

storing the identidatareliatiedy datia 1and dde substidddden dd He iderad) aircraft
based database. 10 56. Method for updating a substitution dictionary,
conprising steps ¢f259%td] e & st iIRARGErPT/i st with words and
associ ated nmeta-gedes. fr an, aid arafit hased el AvAY dransferring the
substitution f|ast V\n%t%h V\%%:Bds ancg 15assol(t§é|aate et a- codes 10 a database in a
ground stati on. sending the message to an aircraft;

if the message to be sent is determined to be not rele-

vant:

- discarding the message.

10 53. Method according to claim 52, wherein the step of deter-
mining the relevance of the message to be sent compris-
es:

- determining a geographical range of the message;
- comparing the geographical range with predetermined

15 regions around present and future locations of the

plane on a predetermined flight path;
if the geographical range of the message falls within
the regions around present and future positions:

- determining that the message is relevant.

20
54. Method according to claim 53, wherein the step of deter-
mining the relevance of the message to be sent further
comprises:
- comparing the geographical range with regions
25 around a list of alternative airports, the list of
alternative airports depending on the current posi-
tion of the plane;
if the geographical range of the message falls within
the regions around the alternative airports:
30 - determining that the message is relevant.

55. Method for updating an aircraft based substitution dic-

tionary, comprising steps of
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- receiving identity related data for the dictionary
from a ground based system;

- generating a substitution list with words and asso-
ciated meta-codes based on the identity related da-
ta;

- storing the identity related data and the substitu-

tion list in an aircraft based database.

56. Method for updating a substitution dictionary, compris-
ing steps of
- retrieving a substitution list with words and asso-
ciated meta-codes from an aircraft based memory,
- transferring the substitution list with words and
associated meta-codes to a database in a ground

station.



