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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to India Provi-
sional Patent Application No. 202211000999, filed Jan-
uary 7, 2022.

TECHNICAL FIELD

[0002] Embodiments of the subject matter described
herein relate generally to datalink communication be-
tween a flight operation center (FOC) such as an air
traffic control (ATC) center and flight crew in an aerial
vehicle. More particularly, embodiments of the subject
matter relate to systems and methods for enhancing
datalink communication operation.

BACKGROUND

[0003] Controller Pilot Datalink Communication
(CPDLC) is a method by which air traffic controllers
can communicate with pilots over a datalink system.
Communication with ATC via CPDLC is increasingly
being encouraged by international Air Traffic Manage-
ment authorities as it enhances safety and efficiency by
reducing readback errors, reducing language barriers,
reducing radio time, and providing more efficient routes
(thus reducing fuel usage and flight times). Authorities
are increasingly concerned with data communication
performance, and many regions monitor communication
performance. Transactions times for CPDLC exchanges
are recorded formanyaircraft. In some instances, aircraft
that exhibit poor performance may have various ap-
provals revoked.
[0004] Different airspaces require different levels of
communication performance, for example, due to differ-
ing separation standards and differing densities of air
traffic. The oceanic environment is different from the
domestic environment. High altitude airspace is different
from lower altitude airspace. An acceptable transaction
time inoneenvironmentmaybeunacceptable in another.
The complexity of a particular CPDLCuplinkmay require
more cognitive workload from the flight crew (e.g., ex-
ecuting an altitude change is less complex than execut-
ing a route modification). Thus, authorities from different
regions may define different expected pilot response
times. Further, authorities within a region may define
different expected response times for different CPDLC
uplink elements.
[0005] Although flight crews are trained to respond to
CPDLC uplinks as quickly as they can, they are likely
unaware of the expected response time for the current
uplink they are working on. Because the expected re-
sponse may differ based on the airspace in which an
aircraft flies, it is more likely that a flight crew may not
know the expected response time for an uplink commu-
nication.

[0006] Document US 2008/163093 A1 discloses a
flight deck system in an aircraft displaying a timer for
counting down a time allowed for a reply to a CPDLC
uplink.
[0007] Document US 2017/039858 A1 discloses an
aircraft communication system configured to output a
timeout alert if a set time limit to take pilot action is
exceeded.
[0008] Hence, it is desirable to provide a system and
method for alerting flight crew to the expected time for
responding to a particular datalink communication in a
particular airspace. Furthermore, other desirable fea-
tures and characteristics of the present invention will
become apparent from the subsequent detailed descrip-
tion and the appended claims, taken in conjunction with
the accompanying drawings and the foregoing technical
field and background.

SUMMARY

[0009] This summary is provided to describe select
concepts in a simplified form that are further described
in theDetailedDescription. This summary is not intended
to identify key or essential features of the claimed subject
matter, nor is it intended to be used as an aid in determin-
ing the scope of the claimed subject matter.
[0010] In one embodiment, a flight deck system in an
aircraft for enhancing controller pilot datalink communi-
cation (CPDLC) operation is disclosed. The flight deck
system includes a controller configured to: receive a
CPDLC message having a CPDLC message type from
a flight operation center (FOC) having an FOC name;
retrieve an expected response time for the CPDLCmes-
sage from an expected response time database contain-
ing expected response times for a plurality of CPDLC
message types for FOCs; generate a timer function that
causes the display of a timer (e.g., countdown timer) on
anaircraft display device that has a set duration basedon
the expected response time; signal the aircraft display
device to display the timer;monitor communications from
flight crew for a response to the CPDLC message; and
signal the aircraft display device to end the display of the
timer when a communication has been detected within
the set duration that is responsive to the CPDLC mes-
sage.
[0011] In another embodiment, a method in a flight
deck system in an aircraft for enhancing controller pilot
datalink communication (CPDLC) operation is disclosed.
The method includes: receiving a CPDLCmessage hav-
ing aCPDLCmessage type froma flight operation center
(FOC) having an FOC name; retrieving an expected
response time for theCPDLCmessage fromanexpected
response time database containing expected response
times for a plurality of CPDLC message types for FOCs;
generating a timer function that causes the display of a
timer (e.g., countdown timer) onanaircraft displaydevice
that has a set duration based on the expected response
time; signaling the aircraft display device to display the
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timer; monitoring communications from flight crew for a
response to the CPDLC message; and signaling the
aircraft display device to end the display of the timer
when a communication has been detected within the
set duration that is responsive to the CPDLC message.
[0012] In another embodiment, a non-transitory com-
puter readable medium encoded with programming in-
structions configurable to cause a controller in a flight
deck system in an aircraft to perform a method for en-
hancingcontroller pilot datalink communication (CPDLC)
operation is disclosed. The method includes: receiving a
CPDLCmessage having a CPDLCmessage type from a
flight operation center (FOC) having an FOC name;
retrieving an expected response time for the CPDLC
message from an expected response time database
containing expected response times for a plurality of
CPDLC message types for FOCs; generating a timer
function that causes the display of a timer (e.g., count-
down timer) on an aircraft display device that has a set
duration based on the expected response time; signaling
the aircraft display device to display the timer; monitoring
communications from flight crew for a response to the
CPDLC message; and signaling the aircraft display de-
vice to end thedisplayof the timerwhenacommunication
has been detected within the set duration that is respon-
sive to the CPDLC message.
[0013] Furthermore, otherdesirable featuresandchar-
acteristics will become apparent from the subsequent
detailed description and the appended claims, taken in
conjunction with the accompanying drawings and the
preceding background.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Embodiments of the subject matter will herein-
after be described in conjunction with the following draw-
ing figures, wherein like numerals denote like elements,
and wherein:

FIG. 1 is a block diagram depicting an example flight
environment 100 such as one around a busy aero-
drome, in accordance with some embodiments;

FIG. 2 is a block diagramdepicting example avionics
equipment, in accordance with some embodiments;

FIG. 3A is a diagram of an example display page on
an aircraft display device, in accordance with some
embodiments;

FIG. 3B is a diagram of an example display page on
an aircraft display device, in accordance with some
embodiments; and

FIG. 4 is a process flow chart depicting an example
process in an example datalink system, in accor-
dance with some embodiments.

DETAILED DESCRIPTION

[0015] The following detailed description is merely ex-
emplary in nature and is not intended to limit the applica-
tion and uses. Furthermore, there is no intention to be
bound by any expressed or implied theory presented in
the preceding technical field, background, summary, or
the following detailed description. As used herein, the
term "module" refers to any hardware, software, firm-
ware, electronic control component, processing logic,
and/or processor device, individually or in any combina-
tion, including without limitation: application specific in-
tegrated circuit (ASIC), a field-programmable gate-array
(FPGA), an electronic circuit, a processor (shared, dedi-
cated, or group) and memory that executes one or more
software or firmware programs, a combinational logic
circuit, and/or other suitable components that provide
the described functionality.
[0016] Embodiments of the present disclosure may be
described herein in terms of functional and/or logical
components and various processing steps. It should
be appreciated that such functional and/or logical com-
ponents may be realized by any number of hardware,
software, and/or firmware components configured to per-
form the specified functions. For example, an embodi-
ment of the present disclosure may employ various in-
tegrated circuit components, e.g., memory elements,
digital signal processing elements, logic elements,
look-up tables, or the like, which may carry out a variety
of functions under the control of one or more micropro-
cessors or other control devices. In addition, those skilled
in the art will appreciate that embodiments of the present
disclosure may be practiced in conjunction with any
number of systems, and that the systems described
herein is merely exemplary embodiments of the present
disclosure.
[0017] For the sake of brevity, conventional techniques
related to signal processing, data transmission, signal-
ing, control, and other functional aspects of the systems
(and the individual operatingcomponentsof thesystems)
may not be described in detail herein. Furthermore, the
connecting lines shown in the various figures contained
herein are intended to represent example functional re-
lationships and/or physical couplings between the var-
ious elements. It should be noted thatmany alternative or
additional functional relationships or physical connec-
tions may be present in an embodiment of the present
disclosure.
[0018] Some regions of the world have mandated the
use of CPDLC and restrict certain airspace to CPDLC
equipped aircraft. For example, in January of 2020, the
NorthAtlantic (NAT) region fromFL290-FL410mandated
use ofCPDLC (FANS).Non-compliant aircraft (with a few
exceptions for certain military and state aircraft) must fly
outside FL290-FL410 or must fly the far northerly ’Blue
Spruce’ routes. The ACARS network is used for FANS
CPDLC (specified in ED‑100A/DO‑258A) in nearly all
oceanic regions, and in extensive domestic airspace
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including Canada, US, Australia, India, Japan, China,
Indonesia, and portions of South America and Africa.
[0019] Within the NAToceanic airspace, certain routes
are further restricted to aircraft that not only are FANS-
equipped, but further have receivedPBCS (Performance
Based Communication and Surveillance) approval from
their regulatory authorities. Reduced Lateral Separation
Minima (RLatSM) and Reduced longitudinal Separation
Minima (RLongSM) via PBCS standards are defined in
ICAO Doc 9869 (PBCS Manual). Aircraft flying in the
North Atlantic and Asia Pacific oceanic regions are eli-
gible for reduced separation only if they file their flight
plan with a code indicating their regulatory agency has
approved them for PBCS operation. Aircraft flying in the
NATorAPAC that donot file this codewill becontrolled via
standard separation criteria. In the NAT region, certain
highly efficient routes are designated as "PBCS Tracks"
and are restricted to PBCS Approved aircraft only.
[0020] Authorities are increasingly concerned with
data communication performance, and many regions
monitor communication performance. Transactions
times for CPDLC exchanges are recorded for many air-
craft. In some instances, aircraft that exhibit poor perfor-
mance may have its PBCS revoked.
[0021] Different airspaces require different levels of
communication performance, for example, due to differ-
ing separation standards and differing densities of air
traffic. The oceanic environment is different from the
domestic environment. High altitude airspace is different
from lower altitude airspace. An acceptable transaction
time inoneenvironmentmaybeunacceptable in another.
The complexity of a particular CPDLCuplinkmay require
more cognitive workload from the flight crew (e.g., ex-
ecuting an altitude change is less complex than execut-
ing a route modification). Thus, authorities from different
regions may define different expected pilot response
times. Further, authorities within a region may define
different expected response times for different CPDLC
uplink elements.
[0022] The subject matter described herein discloses
apparatus, systems, techniques, and articles for provid-
ing a separately loadable Expected Response Time da-
tabase that can specify various expected response times
for a datalink message (e.g., a CPDLC uplink). The
disclosed apparatus, systems, techniques, and articles
may specify various expected response times for a da-
talink message based on two inputs - flight operation
center (FOC) names (e.g., KUSA (US domestic), EGGX
(Shanwick oceanic), CZEG (Edmonton domestic)) and
an uplink element numbers (e.g., UM19-CLIMB TO [alti-
tude], UM79-CLEARED TO [position] VIA ROUTE
CLEARANCE).
[0023] The subject matter described herein further
discloses apparatus, systems, techniques, and articles
for providing a cockpit timer display that provides a timer
(e.g., countdown timer) specific to a current opendatalink
message. The disclosed apparatus, systems, techni-
ques, and articles may retrieve an expected response

time value for the timer from the Expected Response
Time database, based on the current active FOC and the
current uplink element number.
[0024] The disclosed apparatus, systems, techniques,
and articlesmay locate a cockpit timer display in the form
of a timer next to an existing forward display Alert that
indicates an open CPDLC uplink exists. The disclosed
apparatus, systems, techniques, and articles may pro-
videacockpit timerdisplay in the formofa timerdisplayed
on an existing ATC UPLINK page (e.g., on an MCDU or
graphical page, depending on the platform). The cockpit
timer display provided by the disclosed apparatus, sys-
tems, techniques, and articles may display a message
such as text indicating ’Respond ASAP’ when the pre-
viously displayed timer has expired and the flight crew
had not yet responded to the uplink.
[0025] FIG. 1 is a block diagram depicting an example
flight environment 100 such as one around a busy aero-
drome. The example environment 100 includes a plur-
ality of aerial vehicles (ownship aircraft 102 and traffic
aircraft 104, 106 in this example), but could include a
variety of types of aerial vehicles such as helicopters,
UAVs (unmanned aerial vehicles), and others. The ex-
ample environment 100 also includes a plurality of flight
operation centers (FOCs) (e.g., air traffic control towers
108, 110) containing control personnel such as air traffic
controllers (ATC) for directing ground and air traffic in the
vicinity of the aerodrome.
[0026] The example ownship aircraft 102 includes
avionics equipment 112 that receives ongoing commu-
nications between the aerial vehicles (e.g., 102, 104,
106) and ATC (e.g., via towers 108, 110) using commu-
nication equipment 114. The avionics equipment 112
further includes a datalink system 116 that receives
datalink communication, such as CPDLC communica-
tion, from the communication equipment 114. The exam-
ple datalink system 116, for datalink communications
directed to the ownship, decodes the datalink commu-
nications and retrieves message content including an
instruction type from the messages and an FOC name.
The example datalink system116 accesses anExpected
Response Time database that contains expected re-
sponse times for a plurality of CPDLC message types
for one or more air traffic control centers, generates a
timer function that causes the display of a timer 120 (e.g.,
countdown timer) on an aircraft display device 118 that
has a set duration based on the expected response time,
and signals the aircraft display device 118 to display the
countdown timer 120. The example datalink system 116
further monitors communications from flight crew for a
response to CPDLC messages and signals the aircraft
display device 118 to end the display of the countdown
timer 120 when a communication has been detected
within the set duration that is responsive to the CPDLC
message. The aircraft display device 118 may be one of
many types of graphical display units onboard an aircraft
such as a navigation display, a PFD (primary flight dis-
play), a PED (personal electronic device), an EFB (elec-
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tronic flight bag), HUD (heads up display), HDD (heads
down display), and others.
[0027] FIG. 2 is a block diagram depicting example
avionics equipment 200. The example avionics equip-
ment 200 includes a datalink system 202, and expected
response time database 204, an aircraft display device
206. The example datalink system 202 includes an ana-
lysis module 212, an output module 214, and a commu-
nication monitoring module 216.
[0028] Each of the datalink system 202, the analysis
module 212, the output module 214, and the commu-
nication monitoring module 216 is implemented by a
processing component such as a controller (e.g., the
same or separate controllers). The processing compo-
nent includes at least one processor and a computer-
readable storagedeviceormediaencodedwithprogram-
ming instructions for configuring the processing compo-
nent. The processor may be any custom-made or com-
mercially available processor, a central processing unit
(CPU), a graphics processing unit (GPU), an application
specific integrated circuit (ASIC), a field programmable
gatearray (FPGA), anauxiliary processor amongseveral
processors associatedwith theprocessing component, a
semiconductor-based microprocessor (in the form of a
microchip or chip set), any combination thereof, or gen-
erally any device for executing instructions.
[0029] The computer readable storage device or med-
ia may include volatile and nonvolatile storage in read-
only memory (ROM), random-access memory (RAM),
and keep-alive memory (KAM), for example. KAM is a
persistent or non-volatile memory that may be used to
store various operating variables while the processor is
powered down. The computer-readable storage device
or media may be implemented using any of a number of
knownmemory devices such as PROMs (programmable
read-only memory), EPROMs (electrically PROM), EE-
PROMs (electrically erasable PROM), flash memory, or
any other electric, magnetic, optical, or combination
memory devices capable of storing data, some of which
represent executable programming instructions, used by
the processing component.
[0030] The analysis module 212 is configured to re-
ceive an incoming datalink message 211, such as
CPDLC message, from ownship communication equip-
ment, decode the datalink message 211, determine an
expected response time for the datalink message 211,
and set a time limit for responding to the datalink mes-
sage 211. The time limit may be equal to the expected
response time or some time less than the expected
response time. There may be circumstances wherein
the time limit may be greater than the expected response
time by some predetermined amount. In each case, the
time limit is based on the expected response time.
[0031] Through decoding the datalink message 211,
the example analysis module 212 is configured to re-
trieve message content including an instruction type of
the datalink message 211 and an FOC name for the
datalink message 211. The example analysis module

212 uses the retrieved message content to access
(e.g., query) the Expected Response Time database
204, which contains expected response times for a plur-
ality of CPDLCmessage types for one or more FOCs, to
obtain the expected response time for the flight crew to
respond to the datalink message 211. The example
analysis module 212 can use the instruction type of the
datalink message 211 and the FOC name associated
with the datalink message 211 to identify the specific
expected response time for the datalink message from
the Expected Response Time database 204.
[0032] The example analysis module 212 may include
a keyword spotter and sentence segmentor for deriving
segmented text from the datalink message 211 and a
semantic/intent/data analyzer for analyzing the segmen-
ted text. The semantic/intent/data analyzer may be con-
figured to analyze the segmented text to identify an
instruction type for the datalink message 211 and an
FOC name for the datalink message 211.
[0033] To retrieve an expected response time for a
datalink message, the example analysis module 212
may be configured to generate a query request for the
expected response time database that includes the FOC
name (e.g., for the FOC fromwhich theCPDLCmessage
originated or for the geographical area in which the air-
craft is located) and an uplink element number that
corresponds to the CPDLCmessage type of the CPDLC
message. To retrieve the expected response time for a
datalinkmessage, theexampleanalysismodule212may
be further configured to query the expected response
time database 204, using the query request, for an ex-
pected response time for the received CPDLCmessage,
and retrieve a query result from the expected response
time database 204 that includes the expected response
for the CPDLC message.
[0034] The example output module 214 is configured
to generate a timer function for a graphical display in-
dicator (e.g.,acountdown timer) for displayon theaircraft
display device 206 that indicates howmuch time the flight
crewhas left to respond to thedatalinkmessage211. The
example output module 214 is configured to set a time
limit for display in the graphical display indicator that is
equal to the time limit determined by the example ana-
lysis module 212.
[0035] The graphical indicatormay takemany different
forms and may be displayed on different aircraft display
devices or display device pages. FIG. 3A is a diagram of
an example display page 300 on an aircraft display
device (e.g., display device 206). The example display
page 300 displays information regarding a specific da-
talinkmessage - 0410z ATC uplink. The example display
page 300 also displays a graphical display indicator 302
that is specific to a current open uplink and that includes
both text that indicates the time left to respond to the
datalink message (0410z ATC uplink) and a numeric
timer (e.g., countdown timer) that indicates how much
of the time limit is left to respond to the datalinkmessage.
[0036] FIG.3B isadiagramofanexampledisplaypage
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320 on an aircraft display device (e.g., display device
206). The example display page 320 displays aircraft
status information 322 regarding aircraft systems during
flight. Included in the aircraft status information 322 on
the example display page 320 is a graphical display
indicator 324 that is specific to a current open uplink
and that includes text that indicates that the graphical
display indicator 324 relates to the remaining response
time for an ATC Message and a numeric timer (e.g.,
countdown timer) that indicates how much of the time
limit is left to respond to the datalink message.
[0037] Referring back to FIG. 2, the example output
module 214 may be further configured to generate a
Respond ASAP indication that indicates that a commu-
nicationhasnot beendetectedwithin the set duration that
is responsive to the datalink message. The example
output module 214 may be further configured to signal
the aircraft display device to display the Respond ASAP
indication when a communication has not been detected
within the set duration that is responsive to the datalink
message. The example output module 214 may be
further configured to signal the aircraft display device
to end the display of the Respond ASAP indication when
a communication has been detected that is responsive to
the datalink message. The Respond ASAP indication
may include the words "Respond ASAP" or may include
other words, phrases, images, etc. that indicate to the
flight crew that the timer has expired and that a response
is still needed to the datalink message.
[0038] The example communication monitoring mod-
ule 216 is configured to monitor onboard systems for
communications fromflight crew, determinewhenacom-
munication is responsive to the datalink message 211,
and signal the output module 214 when the flight crew
has responded to the datalink message 211. When the
example communication monitoring module 216 has
detected that theflight crewhas responded to thedatalink
message 211, the output module 214 may terminate a
correspondinggraphical display indicator (e.g., graphical
display indicator 302, graphical display indicator 324, or
Respond ASAP indication) and signal the aircraft display
device 206 to end the display of the corresponding gra-
phical display indicator.
[0039] Theexampleexpected response timedatabase
204 may be part of the datalink system 202, located in
other equipment onboard the ownship, or may be resi-
dent on a cloud-based system. The expected response
time database 204 may be preloaded onto the aircraft
before flight or downloaded onto the aircraft during flight.
The example expected response time database 204may
be searchable via input of an FOC name and an uplink
elementnumber for retrievinganexpected response time
for a specific response time for a specific FOC.
[0040] The aircraft display device 206 may be one of
many types of graphical display units onboard an aircraft
such as a navigation display, a PFD (primary flight dis-
play), a PED (personal electronic device), an EFB (elec-
tronic flight bag), HUD (heads up display), HDD (heads

down display), and others.
[0041] FIG. 4 is a process flow chart depicting an
example process 400 in an example datalink system
(e.g., datalink system 202). The order of operation within
the process 400 is not limited to the sequential execution
as illustrated in the figure but may be performed in one or
more varying orders as applicable and in accordance
with the present disclosure.
[0042] The example process 400 includes receiving a
datalink message (e.g., CPDLC) having a message type
from a FOC (flight operation center such as an ATC
center) having anFOCname (operation 402) and retriev-
ing an expected response time for the datalink message
from an expected response time database containing
expected response times for a plurality of datalink mes-
sage types for one or more FOCs (operation 404).
[0043] The expected response time database may be
preloaded onto the aircraft before flight or downloaded
onto the aircraft during flight. The expected response
time database may be searchable via input of an FOC
name and an uplink element number for retrieving an
expected response time for a specific response time for a
specific FOC.
[0044] Retrieving an expected response time for the
datalink message from the expected response time da-
tabase may include: generating a query request for the
expected response time database that includes the FOC
name for the FOC from which the datalink message
originated and an uplink element number that corre-
sponds to the datalink message type of the datalink
message; querying the expected response time data-
base, using the query request, for an expected response
time for the received datalink message; and retrieving a
query result from the expected response time database
that includes the expected response for the datalink
message.
[0045] The example process 400 includes, generating
a timer function that causes the display of a timer on an
aircraft display device that has a set duration based on
the expected response time (operation 406) and signal-
ing the aircraft display device to display the timer (opera-
tion408). Theset durationof the timermaybeequal to the
expected response time retrieved from the expected
response time database or some predetermined offset
(greater than or less than) the retrieved expected re-
sponse time.
[0046] The example process 400 includes monitoring
communications from flight crew for a response to the
datalink message (operation 410) and signaling the air-
craft display device to end the display of the timer when a
communication hasbeendetectedwithin the set duration
that is responsive to the datalink message (operation
412).
[0047] The example process 400 may further include
signaling the aircraft display device to display a Respond
ASAP indication when a communication has not been
detected within the set duration that is responsive to the
datalinkmessage. The example process 400may further
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include signaling the aircraft display device to end the
display of the Respond ASAP indication when a commu-
nication has been detected that is responsive to the
datalink message. The Respond ASAP indication may
include the words "Respond ASAP" or may include other
words, phrases, images, etc. that indicate to the flight
crew that the timer has expired and that a response is still
needed to the datalink message.
[0048] The subject matter described herein discloses
apparatus, systems, techniques, andarticles for advising
flight crew in an aerial vehicle when to respond to a
datalink message, such as a controller pilot datalink
communication (CPDLC). In one embodiment, a flight
deck system in an aircraft for enhancing controller pilot
datalink communication (CPDLC) operation is provided.
The flight deck system comprises a controller configured
to: receiveaCPDLCmessagehavingaCPDLCmessage
type from a flight operation center (FOC) having an FOC
name; retrieveanexpected response time for theCPDLC
message from an expected response time database
containing expected response times for a plurality of
CPDLCmessage types for one or more FOCs; generate
a timer function that causes the display of a timer (e.g.,
countdown timer) on an aircraft display device that has a
set duration basedon the expected response time; signal
the aircraft display device to display the timer; monitor
communications from flight crew for a response to the
CPDLC message; and signal the aircraft display device
to end the display of the timerwhen a communication has
beendetectedwithin the set duration that is responsive to
the CPDLC message.
[0049] These aspects and other embodiments may
include one or more of the following features. The con-
troller may be further configured to signal the aircraft
display device to display a Respond ASAP indication
when a communication has not been detected within
the set duration that is responsive to the CPDLC mes-
sage. The controller may be further configured to signal
the aircraft display device to end the display of the Re-
spond ASAP indication when a communication has been
detected that is responsive to the CPDLCmessage. The
expected response time database may be preloaded
onto the aircraft before flight or downloaded onto the
aircraft during flight. The expected response time data-
basemaybesearchablevia inputof anFOCnameandan
uplink element number for retrieving an expected re-
sponse time for a specific response time for a specific
FOC. To retrieve an expected response time for the
CPDLC message from the expected response time da-
tabase, the controller may be further configured to: gen-
erate a query request for the expected response time
database that includes the FOC name for the FOC from
which the CPDLC message originated and an uplink
element number that corresponds to the CPDLC mes-
sage type of the CPDLC message; query the expected
response time database, using the query request, for an
expected response time for the received CPDLC mes-
sage; and retrieve a query result from the expected

response time database that includes the expected re-
sponse for the CPDLC message. The set duration of the
timer may be equal to the expected response time re-
trieved from the expected response time database.
[0050] In another embodiment, a method in a flight
deck system in an aircraft for enhancing controller pilot
datalink communication (CPDLC) operation is provided.
The method comprises: receiving a CPDLC message
having a CPDLC message type from a flight operation
center (FOC) having an FOC name; retrieving an ex-
pected response time for the CPDLC message from an
expected response time database containing expected
response times for a plurality of CPDLC message types
for FOCs; generating a timer function that causes the
display of a timer (e.g., countdown timer) on an aircraft
display device that has a set duration based on the
expected response time; signaling the aircraft display
device to display the timer; monitoring communications
from flight crew for a response to the CPDLC message;
andsignaling theaircraft displaydevice toend thedisplay
of the timer when a communication has been detected
within the set duration that is responsive to the CPDLC
message.
[0051] These aspects and other embodiments may
includeoneormoreof the following features.Themethod
may further comprise signaling the aircraft display device
to display a Respond ASAP indication when a commu-
nicationhasnot beendetectedwithin the set duration that
is responsive to the CPDLC message. The method may
further comprise signaling the aircraft display device to
end the display of the Respond ASAP indication when a
communication has been detected that is responsive to
the CPDLC message. The expected response time da-
tabasemay be preloaded onto the aircraft before flight or
downloaded onto the aircraft during flight. The expected
response time database may be searchable via input of
an FOC name and an uplink element number for retriev-
ing an expected response time for a specific response
time for a specific FOC.Retrieving anexpected response
time for the CPDLC message from the expected re-
sponse timedatabasemay comprise: generating a query
request for the expected response time database that
includes the FOC name for the FOC from which the
CPDLCmessage originated and an uplink element num-
ber that corresponds to the CPDLCmessage type of the
CPDLC message; querying the expected response time
database, using the query request, for an expected re-
sponse time for the received CPDLC message; and
retrieving aquery result from the expected response time
database that includes the expected response for the
CPDLC message. The set duration of the timer may be
equal to the expected response time retrieved from the
expected response time database.
[0052] In another embodiment, a non-transitory com-
puter readable medium encoded with programming in-
structions configurable to cause a controller in a flight
deck system in an aircraft to perform a method for en-
hancingcontroller pilot datalink communication (CPDLC)
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operation is provided. The method comprises: receiving
a CPDLCmessage having a CPDLCmessage type from
a flight operation center (FOC) having an FOC name;
retrieving an expected response time for the CPDLC
message from an expected response time database
containing expected response times for a plurality of
CPDLC message types for FOCs; generating a timer
function that causes the display of a timer (e.g., count-
down timer) on an aircraft display device that has a set
duration based on the expected response time; signaling
the aircraft display device to display the timer; monitoring
communications from flight crew for a response to the
CPDLC message; and signaling the aircraft display de-
vice to end thedisplayof the timerwhenacommunication
has been detected within the set duration that is respon-
sive to the CPDLC message.
[0053] These aspects and other embodiments may
includeoneormoreof the following features.Themethod
may further comprise signaling the aircraft display device
to display a Respond ASAP indication when a commu-
nicationhasnot beendetectedwithin the set duration that
is responsive to the CPDLC message. The method may
further comprise signaling the aircraft display device to
end the display of the Respond ASAP indication when a
communication has been detected that is responsive to
the CPDLC message. The expected response time da-
tabasemay be searchable via input of an FOCname and
an uplink element number for retrieving an expected
response time for a specific response time for a specific
FOC. Retrieving an expected response time for the
CPDLC message from the expected response time da-
tabasemay comprise: generating a query request for the
expected response time database that includes the FOC
name for the FOC from which the CPDLC message
originated and an uplink element number that corre-
sponds to the CPDLC message type of the CPDLC
message; querying the expected response time data-
base, using the query request, for an expected response
time for the received CPDLC message; and retrieving a
query result from the expected response time database
that includes the expected response for the CPDLC
message. The set duration of the timer may be equal
to the expected response time retrieved from the ex-
pected response time database.
[0054] In another embodiment, a flight deck system in
an aircraft for enhancing controller pilot datalink commu-
nication (CPDLC) operation is provided. The flight deck
system comprises a controller configured to: access an
expected response time database containing expected
response times for a plurality of CPDLC message types
for FOCs, wherein the expected response times are
searchable via input of a flight operation center (FOC)
name and an uplink element number, wherein the ex-
pected response time database is preloaded onto the
aircraft before flight or downloaded onto the aircraft dur-
ing flight; receive a CPDLC message having a CPDLC
message type from an FOC having an FOC name; gen-
erate a query request for the expected response time

database that includes the FOC name for the FOC from
which the CPDLC message originated and an uplink
element number that corresponds to the CPDLC mes-
sage type of the CPDLC message; query the expected
response time database, using the query request, for an
expected response time for the received CPDLC mes-
sage; retrieve a query result from the expected response
time database that includes the expected response for
the CPDLC message; generate a timer function that
causes the display of a timer (e.g., countdown timer)
onanaircraft display device that has a set duration based
on (or equal to) the expected response time; signal the
aircraft display device to display the timer; monitor com-
munications fromflight crew for a response to theCPDLC
message; signal the aircraft display device to end the
display of the timer when a communication has been
detected within the set duration that is responsive to the
CPDLC message; signal the aircraft display device to
display a Respond ASAP indication when a communica-
tion has not been detected within the set duration that is
responsive to the CPDLC message; and signal the air-
craft display device to end the display of the Respond
ASAP indication when a communication has been de-
tected that is responsive to the CPDLC message.
[0055] Those of skill in the art will appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the embo-
diments disclosed herein may be implemented as elec-
tronic hardware, computer software, or combinations of
both. Some of the embodiments and implementations
are described above in terms of functional and/or logical
block components (or modules) and various processing
steps. However, it should be appreciated that such block
components (or modules) may be realized by any num-
ber of hardware, software, and/or firmware components
configured to perform the specified functions. To clearly
illustrate this interchangeability of hardware and soft-
ware, various illustrative components, blocks, modules,
circuits, and steps have been described above generally
in terms of their functionality. Whether such functionality
is implemented as hardware or software depends upon
theparticular applicationanddesign constraints imposed
on theoverall system.Skilledartisansmay implement the
described functionality in varyingways for eachparticular
application, but such implementation decisions should
not be interpreted as causing a departure from the scope
of the present invention. For example, an embodiment of
a system or a component may employ various integrated
circuit components, e.g.,memory elements, digital signal
processing elements, logic elements, look-up tables, or
the like, which may carry out a variety of functions under
the control of one or more microprocessors or other
control devices. In addition, those skilled in the art will
appreciate that embodiments described herein are
merely exemplary implementations.
[0056] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein may be implemented or per-

5

10

15

20

25

30

35

40

45

50

55



9

15 EP 4 210 025 B1 16

formed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processormay
be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be imple-
mented as a combination of computing devices, e.g., a
combination of aDSPandamicroprocessor, a plurality of
microprocessors, one or more microprocessors in con-
junctionwith aDSPcore, or any other such configuration.
[0057] The steps of amethod or algorithm described in
connection with the embodiments disclosed herein may
be embodied directly in hardware, in a software module
executed byaprocessor, or in a combination of the two. A
softwaremodulemay reside inRAMmemory, flashmem-
ory, ROMmemory, EPROMmemory, EEPROMmemory,
registers, hard disk, a removable disk, aCD-ROM, or any
other form of storage medium known in the art. An ex-
emplary storage medium is coupled to the processor
such that the processor can read information from, and
write information to, the storage medium. In the alterna-
tive, the storage medium may be integral to the proces-
sor. Theprocessor and the storagemediummay reside in
an ASIC. The ASIC may reside in a user terminal. In the
alternative, the processor and the storage medium may
reside as discrete components in a user terminal.
[0058] In this document, relational terms such as first
and second, and the like may be used solely to distin-
guish one entity or action from another entity or action
without necessarily requiring or implying any actual such
relationship or order between such entities or actions.
Numerical ordinals such as "first," "second," "third," etc.
simply denote different singles of a plurality and do not
imply any order or sequence unless specifically defined
by the claim language. The sequence of the text in any of
the claims does not imply that process steps must be
performed ina temporal or logical order according tosuch
sequenceunless it is specifically definedby the language
of the claim. The process steps may be interchanged in
any order without departing from the scope of the inven-
tion as long as such an interchange does not contradict
the claim language and is not logically nonsensical.
[0059] Furthermore, depending on the context, words
such as "connect" or "coupled to" used in describing a
relationship between different elements do not imply that
a direct physical connection must be made between
these elements. For example, two elements may be
connected to each other physically, electronically, logi-
cally, or in any other manner, through one or more addi-
tional elements.
[0060] While at least one exemplary embodiment has
been presented in the foregoing detailed description of
the invention, it should be appreciated that a vast number
of variations exist. It should also be appreciated that the

exemplary embodiment or exemplary embodiments are
only examples, and are not intended to limit the scope,
applicability, or configuration of the invention in any way.
Rather, the foregoing detailed description will provide
those skilled in the art with a convenient road map for
implementing an exemplary embodiment of the inven-
tion. It being understood that various changes may be
made in the function and arrangement of elements de-
scribed in an exemplary embodiment without departing
from the scope of the invention as set forth in the ap-
pended claims.

Claims

1. Aflight deck system inanaircraft (102) for enhancing
controller pilot datalink communication, CPDLC, op-
eration, the flight deck systemcomprising: anaircraft
display device (118) in the aircraft; and
a controller configured to:

receive a CPDLC message (211) having a
CPDLC message type from a flight operation
center, FOC, having an FOC name;
retrieve an expected response time for the
CPDLC message;
generatea timer function that causes thedisplay
of a timer on theaircraft display device that has a
set duration based on the expected response
time;
signal the aircraft display device to display the
timer (120);
monitor communications from flight crew for a
response to the CPDLC message; and,
signal the aircraft display device (118) to end the
displayof the timer (120)whenacommunication
has been detected within the set duration that is
responsive to the CPDLC message;
characterised in that the expected response
time is retrieved from an expected response
time database containing expected response
times for a plurality of CPDLC message types
for FOCs.

2. The flight deck system of claim 1, wherein the con-
troller is further configured to signal the aircraft dis-
play device (118) to display aRespondASAP indica-
tion when a communication has not been detected
within the set duration that is responsive to the
CPDLC message.

3. The flight deck system of claim 2, wherein the con-
troller is further configured to signal the aircraft dis-
play device (118) to end the display of the Respond
ASAP indication when a communication has been
detected that is responsive to the CPDLCmessage.

4. The flight deck system of claim 1, wherein the ex-
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pected response time database (204) is preloaded
onto the aircraft (102) before flight or downloaded
onto the aircraft during flight.

5. The flight deck system of claim 1, wherein the ex-
pected response time database (204) is searchable
via input of an FOC name and an uplink element
number for retrieving an expected response time for
a specific response time for a specific FOC.

6. The flight deck system of claim 1, wherein to retrieve
an expected response time for the CPDLCmessage
from the expected response time database (204) the
controller is further configured to:

generate a query request for the expected re-
sponse time database (204) that includes the
FOC name for the FOC from which the CPDLC
messageoriginated andanuplink element num-
ber that corresponds to the CPDLC message
type of the CPDLC message;
query the expected response time database
(204), using the query request, for an expected
response time for the received CPDLC mes-
sage; and,
retrieve a query result from the expected re-
sponse time database (204) that includes the
expected response for the CPDLC message.

7. The flight deck system of claim 1, wherein the set
duration of the timer is equal to the expected re-
sponse time retrieved from the expected response
time database (204).

8. A method in a flight deck system in an aircraft (102)
for enhancing controller pilot datalink communica-
tion, CPDLC, operation, the method comprising:

receiving a CPDLC message having a CPDLC
message type from a flight operation center,
FOC, having an FOC name;
retrieving an expected response time for the
CPDLC message from an expected response
time database (204) containing expected re-
sponse times for a plurality of CPDLC message
types for FOCs;
generatinga timer function that causesa timer to
be displayed on an aircraft display device (118)
that has a set duration based on the expected
response time;
signaling the aircraft display device to display
the timer (120);
monitoring communications from flight crew for
a response to the CPDLC message; and,
signaling the aircraft display device (118) to end
the display of the timer (120) when a commu-
nication has been detected within the set dura-
tion that is responsive to the CPDLC message;

characterized in that the expected response
time is retrieved from an expected response
time database containing expected response
times for a plurality of CPDLC message types
for FOCs.

9. The method of claim 8, further comprising signaling
the aircraft display device (118) to display aRespond
ASAP indication when a communication has not
been detected within the set duration that is respon-
sive to the CPDLC message.

10. The method of claim 9, further comprising signaling
the aircraft display device (118) to end the display of
the Respond ASAP indication when a communica-
tion has been detected that is responsive to the
CPDLC message.

11. The method of claim 8, wherein the expected re-
sponse time database (104) is preloaded onto the
aircraft (102) before flight or downloaded onto the
aircraft during flight.

12. The method of claim 8, wherein the expected re-
sponse time database (104) is searchable via input
of an FOC name and an uplink element number for
retrieving an expected response time for a specific
response time for a specific FOC.

13. The method of claim 8, wherein retrieving an ex-
pected response time for the CPDLCmessage from
the expected response time database (104) com-
prises:

generating a query request for the expected
response time database (104) that includes
the FOC name for the FOC from which the
CPDLC message originated and an uplink ele-
ment number that corresponds to the CPDLC
message type of the CPDLC message;
querying the expected response time database
(104), using the query request, for an expected
response time for the received CPDLC mes-
sage; and
retrieving a query result from the expected re-
sponse time database (104) that includes the
expected response for the CPDLC message.

14. The method of claim 8, wherein the set duration of
the timer is equal to the expected response time
retrieved from the expected response time database
(104).

Patentansprüche

1. Cockpitsystem in einem Flugzeug (102) zum Ver-
bessern eines Controller-Pilot-Datalink-Communi-
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cation, CPDLC, ‑Betriebs, das Cockpitsystem um-
fassend:

eine Flugzeuganzeigevorrichtung (118) in dem
Flugzeug; und
eine Steuerung, die dazu konfiguriert ist:

eine CPDLC-Nachricht (211) zu empfan-
gen, die einen CPDLC-Nachrichtentyp
von einem Flugbetriebszentrum, FOC, auf-
weist, das einen FOC-Namen aufweist;
eine erwartete Antwortzeit für die CPDLC-
Nachricht abzurufen;
eine Timer-Funktion zu erzeugen, die die
Anzeige eines Timers auf der Flugzeugan-
zeigevorrichtung veranlasst, der eine ein-
gestellte Zeitspanne auf Basis der erwarte-
ten Antwortzeit hat;
der Flugzeuganzeigevorrichtung zu signa-
lisieren, den Timer (120) anzuzeigen;
Mitteilungen von einer Flugbesatzung in
Bezug auf eine Antwort auf die CPDLC-
Nachricht zu überwachen; und
der Flugzeuganzeigevorrichtung (118) zu
signalisieren, die Anzeige des Timers
(120) zu beenden, wenn innerhalb der ein-
gestellten Zeitspanne eine Mitteilung, die
auf die CPDLC-Nachricht antwortet, er-
kannt wurde;
gekennzeichnetdadurch,dassdieerwar-
tete Antwortzeit aus einer Datenbank von
erwarteten Antwortzeiten, die erwartete
Antwortzeiten für eine Vielzahl von
CPDLC-Nachrichtentypen für FOCs ent-
hält, abgerufen wird.

2. Cockpitsystem nach Anspruch 1, wobei die Steue-
rung ferner dazu konfiguriert ist, der Flugzeuganzei-
gevorrichtung (118) zu signalisieren, eine Respond-
ASAP-Angabe anzuzeigen, wenn nicht innerhalb
der eingestellten Zeitspanne eine Mitteilung, die
auf die CPDLC-Nachricht antwortet, erkannt wurde.

3. Cockpitsystem nach Anspruch 2, wobei die Steue-
rung ferner dazu konfiguriert ist, der Flugzeuganzei-
gevorrichtung (118) zu signalisieren, dieAnzeigeder
Respond-ASAP-Angabe zu beenden, wenn inner-
halb der eingestellten Zeitspanne eine Mitteilung,
die auf die CPDLC-Nachricht antwortet, erkannt
wurde.

4. Cockpitsystem nach Anspruch 1, wobei die Daten-
bank von erwarteten Antwortzeiten (204) vor dem
Flug auf das Flugzeug (102) vorgeladen ist oder
während des Fluges auf das Flugzeug herunterge-
laden wird.

5. Cockpitsystem nach Anspruch 1, wobei die Daten-

bank von erwarteten Antwortzeiten (204) über eine
Eingabe eines FOC-Namens und einer Uplink-Ele-
mentnummer zum Abrufen einer erwarteten Ant-
wortzeit nach einer spezifischen Antwortzeit für ein
spezifisches FOC durchsucht werden kann.

6. Cockpitsystem nach Anspruch 1, wobei, um eine
erwartete Antwortzeit für die CPDLC-Nachricht
aus der Datenbank von erwarteten Antwortzeiten
(204) abzurufen, die Steuerung ferner dazu konfigu-
riert ist:

eine Abfrageanforderung für die Datenbank von
erwarteten Antwortzeiten (204) zu erzeugen,
die den FOC-Namen für das FOC, von dem
die CPDLC-Nachricht stammt, und eine
Uplink-Elementnummer, die dem CPDLC-
Nachrichtentyp der CPDLC-Nachricht ent-
spricht, beinhaltet;
die Datenbank von erwarteten Antwortzeiten
(204) unter Verwendung der Abfrageanforde-
rung in Bezug auf eine erwartete Antwortzeit
für die empfangene CPDLC-Nachricht abzufra-
gen; und
ein Abfrageergebnis aus der Datenbank von
erwarteten Antwortzeiten (204) abzurufen, das
die erwartete Antwortzeit für die CPDLC-Nach-
richt beinhaltet.

7. Cockpitsystem nach Anspruch 1, wobei die einge-
stellte Zeitspanne des Timers gleich der aus der
Datenbank von erwarteten Antwortzeiten (204) ab-
gerufenen erwarteten Antwortzeit ist.

8. Verfahren in einem Cockpitsystem in einem Flug-
zeug (102) zum Verbessern eines Controller-Pilot-
Datalink-Communication, CPDLC, ‑Betriebs, das
Verfahren umfassend:

Empfangen einer CPDLC-Nachricht, die einen
CPDLC-Nachrichtentyp von einem Flugbet-
riebszentrum, FOC, aufweist, das einen FOC-
Namen aufweist;
Abrufen einer erwarteten Antwortzeit für die
CPDLC-Nachricht aus einer Datenbank von er-
wartetenAntwortzeiten (204), die erwarteteAnt-
wortzeiten für eine Vielzahl von CPDLC-Nach-
richtentypen für FOCs enthält;
Erzeugen einer Timer-Funktion, die veranlasst,
dass ein Timer auf der Flugzeuganzeigevorrich-
tung (118) angezeigt wird, der eine eingestellte
ZeitspanneaufBasisder erwartetenAntwortzeit
hat;
Signalisieren an die Flugzeuganzeigevorrich-
tung, den Timer (120) anzuzeigen;
Überwachen von Mitteilungen von einer Flug-
besatzung in Bezug auf eine Antwort auf die
CPDLC-Nachricht; und
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Signalisieren an die Flugzeuganzeigevorrich-
tung (118), die Anzeige des Timers (120) zu
beenden, wenn innerhalb der eingestellten Zeit-
spanne eine Mitteilung, die auf die CPDLC-
Nachricht antwortet, erkannt wurde;
gekennzeichnet dadurch, dass die erwartete
Antwortzeit aus einer Datenbank von erwarte-
ten Antwortzeiten, die erwartete Antwortzeiten
für eine Vielzahl von CPDLC-Nachrichtentypen
für FOCs enthält, abgerufen wird.

9. Verfahren nach Anspruch 8, ferner umfassend Sig-
nalisieren, an die Flugzeuganzeigevorrichtung
(118), eine Respond-ASAP-Angabe anzuzeigen,
wenn nicht innerhalb der eingestellten Zeitspanne
eine Mitteilung, die auf die CPDLC-Nachricht ant-
wortet, erkannt wurde.

10. Verfahren nach Anspruch 9, ferner umfassend Sig-
nalisieren, an die Flugzeuganzeigevorrichtung
(118), die Anzeige der Respond-ASAP-Angabe zu
beenden, wenn eine Mitteilung, die auf die CPDLC-
Nachricht antwortet, erkannt wurde.

11. Verfahren nach Anspruch 8, wobei die Datenbank
vonerwartetenAntwortzeiten (104) vor demFlugauf
dasFlugzeug (102) vorgeladen ist oderwährenddes
Fluges auf das Flugzeug heruntergeladen wird.

12. Verfahren nach Anspruch 8, wobei die Datenbank
von erwarteten Antwortzeiten (104) über eine Ein-
gabeeinesFOC-NamensundeinerUplink-Element-
nummer zum Abrufen einer erwarteten Antwortzeit
nach einer spezifischen Antwortzeit für ein spezifi-
sches FOC durchsucht werden kann.

13. VerfahrennachAnspruch8,wobei dasAbrufeneiner
erwartetenAntwortzeit für dieCPDLC-Nachricht aus
der Datenbank von erwarteten Antwortzeiten (104)
ferner Folgendes umfasst:

Erzeugen einer Abfrageanforderung für die Da-
tenbankvonerwartetenAntwortzeiten (104), die
den FOC-Namen für das FOC, von dem die
CPDLC-Nachricht stammt, und eineUplink-Ele-
mentnummer, die dem CPDLC-Nachrichtentyp
der CPDLC-Nachricht entspricht, beinhaltet;
Abfragen der Datenbank von erwarteten Ant-
wortzeiten (104) unter Verwendung der Abfra-
geanforderung in Bezug auf eine erwartete Ant-
wortzeit für die empfangene CPDLC-Nachricht;
und
Abrufen eines Abfrageergebnisses aus der Da-
tenbank von erwarteten Antwortzeiten (104),
das die erwartete Antwortzeit für die CPDLC-
Nachricht beinhaltet.

14. Verfahren nach Anspruch 8, wobei die eingestellte

ZeitspannedesTimersgleichderausderDatenbank
von erwarteten Antwortzeiten (104) abgerufenen
erwarteten Antwortzeit ist.

Revendications

1. Système de poste de pilotage dans un aéronef (102)
pour améliorer le fonctionnement de la communica-
tion contrôleur-pilote par liaison de données,
CPDLC, le système de poste de pilotage compre-
nant :

un dispositif d’affichage d’aéronef (118) dans
l’aéronef ; et
un contrôleur configuré pour :

recevoir un message CPDLC (211) ayant
un type de message CPDLC à partir d’un
centre d’opérations de vol, FOC, ayant un
nom de FOC ;
récupérer un temps de réponse attendu
pour le message CPDLC ;
générer une fonction de minuterie qui pro-
voque l’affichage d’uneminuterie sur le dis-
positif d’affichage d’aéronef qui a une durée
définie sur la base du temps de réponse
attendu ;
signaler au dispositif d’affichage d’aéronef
d’afficher la minuterie (120) ;
surveiller lescommunicationsde l’équipage
de vol pour une réponse au message
CPDLC ; et
signaler au dispositif d’affichage d’aéronef
(118) de mettre fin à l’affichage de la minu-
terie (120) lorsqu’une communication a été
détectée dans la durée définie qui répond
au message CPDLC ;
caractérisé enceque le temps de réponse
attendu est récupéré à partir d’une base de
données de temps de réponse attendus
contenant des temps de réponse attendus
pour une pluralité de types de messages
CPDLC pour les FOC.

2. Système de poste de pilotage selon la revendication
1, dans lequel le contrôleur est en outre configuré
pour signaler au dispositif d’affichage d’aéronef
(118) d’afficher une indication Répondre dès que
possible lorsqu’une communication n’a pas été dé-
tectée dans la durée définie qui répond au message
CPDLC.

3. Système de poste de pilotage selon la revendication
2, dans lequel le contrôleur est en outre configuré
pour signaler au dispositif d’affichage d’aéronef
(118) de mettre fin à l’affichage de l’indication Ré-
pondre dès que possible lorsqu’une communication
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a été détectée qui répond au message CPDLC.

4. Système de poste de pilotage selon la revendication
1, dans lequel la base de données de temps de
réponse attendus (204) est préchargée sur l’aéronef
(102) avant le vol ou téléchargée sur l’aéronef pen-
dant le vol.

5. Système de poste de pilotage selon la revendication
1, dans lequel la base de données de temps de
réponse attendus (204) peut être consultée via l’en-
trée d’un nom de FOC et d’un numéro d’élément de
liaison montante pour récupérer un temps de ré-
ponse attendu pour un temps de réponse spécifique
pour un FOC spécifique.

6. Système de poste de pilotage selon la revendication
1, dans lequel pour récupérer un temps de réponse
attendu pour le message CPDLC à partir de la base
de données de temps de réponse attendus (204), le
contrôleur est en outre configuré pour :

générer une demande d’interrogation pour la
basededonnées de tempsde réponseattendus
(204) qui inclut le nomde FOCpour le FOCdont
provient le message CPDLC et un numéro d’é-
lément de liaison montante qui correspond au
type demessageCPDLC dumessageCPDLC ;
interroger la base de données de temps de
réponse attendus (204), à l’aide de la demande
d’interrogation, pour un temps de réponse at-
tendu pour le message CPDLC reçu ; et
récupérer un résultat d’interrogation à partir de
la base de données de temps de réponse atten-
dus (204) qui inclut la réponse attendue pour le
message CPDLC.

7. Système de poste de pilotage selon la revendication
1, dans lequel la durée définie de la minuterie est
égale au temps de réponse attendu récupéré à partir
de la base de données de temps de réponse atten-
dus (204).

8. Procédé dans un système de poste de pilotage dans
un aéronef (102) pour améliorer le fonctionnement
de la communication contrôleur-pilote par liaison de
données, CPDLC, le procédé comprenant :

la réception d’un message CPDLC ayant un
type de message CPDLC à partir d’un centre
d’opérations de vol, FOC, ayant un nom de
FOC ;
la récupération d’un temps de réponse attendu
pour le message CPDLC à partir d’une base de
données de temps de réponse attendus (204)
contenant des temps de réponse attendus pour
une pluralité de types demessage CPDLC pour
les FOC ;

la génération d’une fonction de minuterie qui
provoque l’affichage d’une minuterie sur un dis-
positif d’affichage d’aéronef (118) qui a une
durée définie sur la base du temps de réponse
attendu ;
le fait de signaler au dispositif d’affichage d’aé-
ronef d’afficher la minuterie (120) ;
la surveillance de communications de l’équi-
page de vol pour une réponse au message
CPDLC ; et
le fait de signaler au dispositif d’affichage d’aé-
ronef (118) de mettre fin à l’affichage de la
minuterie (120) lorsqu’une communication a
été détectée dans la durée définie qui répond
au message CPDLC ;
caractérisé en ce que le temps de réponse
attendu est récupéré à partir d’une base de
données de temps de réponse attendus conte-
nant des temps de réponse attendus pour une
pluralité de types de message CPDLC pour les
FOC.

9. Procédé selon la revendication 8, comprenant en
outre le fait de signaler au dispositif d’affichage
d’aéronef (118) d’afficher une indication Répondre
dès que possible lorsqu’une communication n’a pas
été détectée dans la durée définie qui répond au
message CPDLC.

10. Procédé selon la revendication 9, comprenant en
outre le fait de signaler au dispositif d’affichage
d’aéronef (118) demettre fin à l’affichage de l’indica-
tion Répondre dès que possible lorsqu’une commu-
nication a été détectée qui répond au message
CPDLC.

11. Procédé selon la revendication 8, dans lequel la
base de données de temps de réponse attendus
(104) est préchargée sur l’aéronef (102) avant le
vol ou téléchargée sur l’aéronef pendant le vol.

12. Procédé selon la revendication 8, dans lequel la
base de données de temps de réponse attendus
(104) peut être consultée via l’entrée d’un nom de
FOC et d’un numéro d’élément de liaison montante
pour récupérer un tempsde réponseattendupour un
temps de réponse spécifique pour un FOC spéci-
fique.

13. Procédé selon la revendication 8, dans lequel la
récupération d’un temps de réponse attendu pour
le message CPDLC à partir de la base de données
de temps de réponse attendus (104) comprend :

la génération d’une demande d’interrogation
pour la base de données de temps de réponse
attendus (104) qui inclut le nom de FOC pour le
FOC dont provient le message CPDLC et un
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numéro d’élément de liaison montante qui cor-
respond au type de message CPDLC du mes-
sage CPDLC ;
l’interrogation de la base de données de temps
de réponse attendus (104), à l’aide de la de-
mande d’interrogation, pour un temps de ré-
ponseattendupour lemessageCPDLC reçu ; et
la récupération d’un résultat d’interrogation à
partir de la base de données de temps de ré-
ponse attendus (104) qui inclut la réponse at-
tendue pour le message CPDLC.

14. Procédé selon la revendication 8, dans lequel la
durée définie de la minuterie est égale au temps
de réponse attendu récupéré à partir de la base
de données de temps de réponse attendus (104).

5

10

15

20

25

30

35

40

45

50

55



15

EP 4 210 025 B1



16

EP 4 210 025 B1



17

EP 4 210 025 B1



18

EP 4 210 025 B1



19

EP 4 210 025 B1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• IN 202211000999 [0001]
• US 2008163093 A1 [0006]

• US 2017039858 A1 [0007]


	bibliography
	description
	claims
	drawings
	cited references

