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DYNAMIC ADAPTATION OF TRIGGER 
THRESHOLDS TO MANAGE WHEN DATA 

MESSAGES ARE TRANSMITTED 

BACKGROUND 

The embodiments disclosed hereinafter generally relate to 
methods for automated transmitting of data messages from an 
aircraft. In particular, the disclosed embodiments relate to 
methods for automatically transmitting data messages in 
response to a parameter attaining a value equal to or in excess 
of a trigger threshold. 

Various digital datalink systems for transmission of mes 
sages between aircraft and ground stations via radio or satel 
lite are known, including the Aircraft Communications 
Addressing and Reporting System (ACARS). ACARS 
equipped aircraft have an avionics computer called an 
ACARS. Management Unit (MU), which is directly inter 
faced to a Control Display Unit (CDU) in the cockpit. There 
is a datalink interface between the ACARS MU and the flight 
management system (FMS). Each airline has its own unique 
ACARS application operating on its aircraft. In addition, 
since each airline's computers are different, the content and 
format of messages sent by an ACARS MU differs for each 
airline. 
An ACARS message typically comprises aheader contain 

ing an aircraft identifier, a payload containing aircraft calcu 
lated and measured data and a cyclic redundancy check. The 
message is constructed in a user message format specified by 
the recipient of the message and in accordance with a dynami 
cally settable user configuration stored in a Subscriber data 
base. This user configuration specifies which functions or 
processes are running in parallel, and also defines connec 
tions to receive and transmit the data. The user configuration 
also specifies the behavior of the application. The user mes 
sage format generally pertains to the order and type of data 
and usually does not encompass the behavior of the applica 
tion. 
ACARS is a system for transmission of data messages 

between aircraft and ground stations via radio (VHF or HF) or 
satellite. ACARS messages are transmitted to and from air 
craft before, during and after flights. For example, the aircraft 
sends in-flight reports on position, altitude, speed, outside 
temperature, wind, fuel, engine performance, etc over 
AGARS. The system automatically selects the communica 
tion means based on available links and avionics selection 
policies, which may take into consideration factors such as 
cost, performance and availability. 

It is known to program a flight management computer to 
automatically trigger the sending of a data message when a 
preset value of a trigger threshold variable has been reached 
or exceeded. During each flight, a data message is transmitted 
every time the trigger threshold variable increases from a 
value below the preset value to a value equal to or exceeding 
the preset value. 

Because the messaging service is typically provided by a 
data link service provider that is independent of the airline 
operating the aircraft, there is a communications cost to the 
airline associated with each message. Data link service pro 
viders use a variety of different air-to-ground data links (VHF, 
HF and satellite). As a flight progresses, the aircraft's mode of 
communication may change from VHF to HF or from VHF to 
SATCOM. When such a communication transition occurs, 
often the communication costs can greatly increase for the 
airline or data link service provider. 

Previously, an arbitrary value was chosen and set prior to 
the aircraft departure. The value of the trigger threshold vari 
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2 
able was not dynamically set per flight. Typically, one value 
was used for an aircraft type and airline and was not altered. 
This resulted in inefficient use of the aircraft communication 
assets as well as flight management computer processing 
SOUCS. 

An adaptive solution is needed that can reset or set the 
value of the trigger threshold variable to reduce, limit, sched 
ule or increase aircraft communication based on the current 
aircraft environment and the current airline costs. 

SUMMARY 

Systems and methods are disclosed for remotely setting a 
value of a trigger threshold variable onboard an aircraft based 
on the dynamic conditions of a particular flight. A flight 
typically commences with a default value of the trigger 
threshold variable. The system disclosed herein first deter 
mines the current value (which may be different than the 
default value if there has been no power interruption) and then 
sets a new value (or resets the default value) based on current 
business considerations, phase of flight, user preferences or 
operation of that particular flight. The trigger threshold vari 
able value can be set or reset many times as a flight progresses 
through multiple airspaces and communication networks, 
which will affect the costscheme for that flight. The system is 
Sufficiently dynamic to respond to manual and automated 
requests. 
The methodology disclosed hereinafter provides a service 

that enables an airline to reduce, limit, schedule or increase 
aircraft communications during a particular flight based on 
the current aircraft state, environment and the current airline 
costs, thereby reducing the costs associated with unwanted or 
unnecessary aircraft communications. The disclosed method 
ology also enables aircraft communications to be refined to an 
area of interest or event where greater communication is 
desired, e.g., during descent or climb. 
One aspect of the invention is a method for remotely setting 

a value for a trigger threshold variable used by a computer 
onboard an aircraft to determine if and when a data message 
should be transmitted from the aircraft. The method com 
prises: (a) obtaining electronic data representing flight infor 
mation and a current or predicted flight plan or flight trajec 
tory of the aircraft; (b) obtaining electronic data representing 
business considerations; (c) computing a value of the trigger 
threshold variable as a function of at least the flight informa 
tion and flight plan or flight trajectory data and the business 
considerations data; and (d) constructing a trigger threshold 
data message containing the computed value of the trigger 
threshold variable. 

Another aspect of the invention is a system for remotely 
setting a value for a trigger threshold variable used by a 
computer onboard an aircraft to determine if and when a data 
message should be transmitted from the aircraft. The system 
comprises a processor System programmed to perform opera 
tions (a) through (d) set forth in the preceding paragraph. 
A further aspect of the invention is a method for remotely 

setting a plurality of values for trigger threshold variables 
used by a computer onboard an aircraft to determine when 
data messages should be transmitted from the aircraft. The 
method comprises the following steps: (a) obtaining data 
representing flight information and a current or predicted 
flight plan or flight trajectory of the aircraft; (b) obtaining 
electronic data representing business considerations; (c) 
computing a plurality of values of the trigger threshold vari 
able as a function of at least the flight information and flight 
plan or flight trajectory data and the business considerations 
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data; and (d) constructing a trigger threshold data message 
containing the plurality of computed values of the trigger 
threshold variable. 

Other aspects of the invention are disclosed and claimed 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments will be hereinafter described with 
reference to drawings for the purpose of illustrating the fore 
going and other aspects of the invention. 

FIG. 1 consists of FIGS. 1A and 1B, which taken together 
form a diagram showing components of a system for chang 
ing the value of an ETA change variable in accordance with 
one embodiment. 

FIG. 2 is a diagram showing components of the ETA 
change variable processor seen in FIG. 1. 

Reference will hereinafter be made to the drawings in 
which similar elements in different drawings bear the same 
reference numerals. 

DETAILED DESCRIPTION 

In accordance with the disclosed embodiments, the aircraft 
is flying with a basic definition of one or more reports to 
transmit when respective triggers are met. The “report' can be 
anything specified by the user and can vary from trigger to 
trigger. In particular, the transmitted message may contain 
any specified parameter or sequence of parameters, such as 
position, flight progress, flight plan, times, fuels, etc. How 
ever, there may be situations where the triggers are not ini 
tialized or their magnitudes are set to such high values that the 
triggers become pointless. In accordance with the methodol 
ogy disclosed herein, a ground station sends a message up to 
the aircraft, which message sets one or more trigger thresh 
olds. Thereafter, when the thresholds are met or exceeded, the 
aircraft will transmit respective report messages. For the sake 
of illustration, four exemplary triggers will now be described. 
However, the scope of the invention should not be limited to 
these examples. A trigger threshold can be selected and asso 
ciated with any parametric variable that is calculated or mea 
sured onboard the aircraft. 

In accordance with one exemplary embodiment, a set value 
ofa wind magnitude difference variable is used as a triggerfor 
transmitting a report in accordance with a report configura 
tion file associated with this trigger. When a waypoint is 
sequenced, the flight management computer (FMC) onboard 
the aircraft computes the magnitude of the difference vector 
between the entered wind vector at that waypoint and the 
actual wind vector at that waypoint as measured by sensors 
onboard the aircraft. If the magnitude of the wind difference 
vector at a waypoint equals or exceeds a corresponding trig 
ger threshold variable value previously transmitted in a data 
message, a report is generated and transmitted as defined per 
the associated report configuration file. 

In accordance with another exemplary embodiment, a set 
value of an ETA (Estimated Time of Arrival) change variable 
is used as a triggerfor transmitting a reportin accordance with 
a report configuration file associated with this trigger. When 
the destination ETA changes by an amount equal to or greater 
than a corresponding trigger threshold variable value, the 
FMC will transmit a report as defined per the associated 
report configuration file. 

In accordance with a further exemplary embodiment, a set 
value of a Waypoint ETA variable is used as a trigger for 
transmitting a report in accordance with a report configura 
tion file associated with this trigger. When a waypoint ETA 
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4 
minus FMC system time becomes equal to or less than a 
corresponding trigger threshold variable value, the FMC will 
transmit a report as defined per the associated report configu 
ration file. It is possible to define multiple different reports, 
each triggered by a different value of the Waypoint ETA 
variable. 

In accordance with additional exemplary embodiments, a 
set value of a time to go to a point or altitude variable is used 
as a trigger for transmitting a report in accordance with a 
report configuration file associated with this trigger. For 
example, when a time to go (or simply referred to as a time) 
to a location variable is set to 60 minutes, then a report 
message is triggered when the time to the specified location 
becomes less than 60 minutes. Or, inaccordance with another 
example, when a time to go to reach a predetermined altitude 
(e.g., 35,000 ft) variable is set to 5 minutes, then a report 
message is triggered when the time to reach the predeter 
mined altitude becomes less than 5 minutes. 

For the purpose of illustration, components of a system for 
providing updated ETA change variable values to an aircraft 
will now be described with reference to FIGS. 1 and 2. In 
addition or in the alternative, the same system can be pro 
grammed to remotely set the values of one or more other 
trigger threshold variables, such as the wind magnitude dif 
ference variable and the Waypoint ETA variable briefly 
described above. 

FIG. 1, which consists of two parts respectively labeled 
FIG. 1A and FIG. 1B, shows components of a system in 
accordance with one exemplary embodiment. Referring first 
to FIG. 1A, the system comprises a flight information proces 
sor 12 which receives and processes flight information 10. 
(The flight information 10 is also sent to an ETA change 
variable processor 30, seen in FIG. 1B and to be described in 
detail later with reference to FIG. 2.) Flight information 10 
can be transmitted in any one of a number of ways and may 
comprise a multiplicity of flight data items. In particular, it 
may comprise a flight plan, a flight trajectory, aircraft state 
data or any combination thereof. The flight information pro 
cessor 12 processes the flight information, creating a flight 
record (hereinafter referred to as a “flight object’) which is 
tagged to the specific aircraft. The flight object is a generic 
container comprising a multiplicity of fields populated with 
flight information, Such as elements of flight plans, flight 
routes, flight trajectories, aircraft position, aircraft altitude, 
aircraft speed, etc. 

During processing of the flight information, the flight 
information processor 12 determines the aircraft type, the 
aircraft equipage, the user configuration for the airline that 
operates the aircraft, and the current and/or forecast atmo 
spheric conditions. The user configuration specifies which 
functions or processes are running in parallel, and also defines 
connections to receive and transmit the data from the proces 
sors or databases shown in FIG.1. The user configuration also 
specifies the behavior of the application. 
From the received flight information data and perhaps even 

previously received data, a determination is made (logical 
step 14 in FIG. 1A) whether additional flight plan information 
is required. Based on this decision, a flag is set for other 
processors to act on their functions. Logical step 14 may be 
performed by the flight information processor 12. 

If the decision is made that additional flight plan informa 
tion is required, a flight information request processor 16 
carries out the basic function of constructing the request 
message (step 18 in FIG. 1A) to send to the aircraft or end user 
and concludes by initiating the transmission of a flight infor 
mation request message 20 addressed to the aircraft or end 
user. The format and encoding of the flight information 
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request message 20 is dependent on the aircraft type, its 
equipage and the message format specified by the user. The 
user message format generally pertains to the order and type 
of data and usually does not encompass the behavior of the 
application. In some situations it is advantageous to break the 
actual transmission out into a separate transmission so the 
message may be validated and security protocoladded. More 
specifically, if the flight information request message 20 is 
being sent to a ground-based operations center, the message 
may be transmitted in one burst. In addition, if the message is 
also being sent to an aircraft, at the same time that the message 
is being sent to the operations center, the message needs to be 
separated into multiple message parts for transmission. 

In the event that additional information is not needed, then 
a determination is made (logical step 22 in FIG. 1A) whether 
the flight plan needs to be processed. Logical step 22 may be 
performed by a flight plan processor 26 (seen in FIG. 1B). If 
the flight plan information needs to be processed, the flight 
plan processor 26 begins to execute a program for computing 
a flight path based on the aircraft identifier, aircraft type, 
starting point, destination, route, equipage, cruising level. 
current aircraft state and data from performance database 24, 
which stores specific performance data for the particular air 
craft type and, in rare instances, for the particular airframe. 
The specific data stored in performance database 24 varies for 
different aircraft types and may include specific performance 
parameters such as drag coefficients, thrust ratings, lift coef 
ficients, fuel burn coefficients and so forth. 

If the flight plan information does not need to be processed, 
then a message M1 is sent to a flight trajectory predictor 28 
(which is also a processor) informing the latter that the flight 
plan is available in the flight object for processing. 

If the flight information needs to be processed, then the 
flight plan processor 26 will compute a flight path (e.g., a list 
of waypoints, cruise altitude, speed schedule), store that flight 
path in fields of the flight object (where it is available for use 
by the flight trajectory predictor 28) and send a message M2 
to the flight trajectory predictor 28 informing the latter that 
the flight path is available for processing. The flight trajectory 
predictor 28 can then retrieve that flight path information 
from the flight object (and optionally, also retrieve perfor 
mance data from database 24) for use in calculating an 
updated predicted flight trajectory based at least in part on the 
flight path, the original flight trajectory, the aircraft type and 
how it is equipped, and current and/or forecast atmospheric 
(i.e., environmental) conditions. 

If an updated flight trajectory prediction is not necessary 
(i.e., there is sufficient flight information available), then the 
flight plan processor 26 will still compute the flight path, store 
it in the flight object (where it is available for use by an ETA 
change variable processor 30) and send a message to the ETA 
change variable processor 30 informing the latter that the 
flight path is available in the flight object for processing. As 
seen in FIG. 1B, the flight plan processor 26 uses various 
inputs Such as the starting point, destination, aircraft type and 
aircraft identifier. Optionally, the flight plan processor 26 also 
receives the route, equipage, cruising level(s) and current 
aircraft state. All of these are fields in the flight object. 
The flight trajectory predictor 28 receives or retrieves 

either a flight path or a flight trajectory. Its basic function is to 
compute a flight trajectory prediction based on the given 
flight information, store that updated predicted flight trajec 
tory in the flight object, and then send a message to the ETA 
change variable processor 30 indicating that the updated pre 
dicted flight trajectory is available for processing. The flight 
object can receive a flight trajectory or flight plan from any 
source internal or external. The preferred method is for flight 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
information to be processed through the flight information 
processor 12 but if the incoming data meets the predefined 
user configuration and user format, it can be directly fed into 
the flight object, where it is available for use by the flight 
trajectory predictor 28 and the ETA change variable proces 
Sor 30. 

Alternatively, instead of sending a message to the ETA 
change variable processor 30, the flight object can be sent to 
the ETA change variable processor 30 or a flag can be set 
which indicates to the ETA change variable processor 30 that 
the flight object is available for retrieval. 

FIG. 2 shows one exemplary embodiment of components 
of an ETA change variable processor in accordance with the 
embodiment depicted in FIG. 1. The ETA change variable 
processor 30 comprises an ETA change variable trigger pro 
cessor 32, an ETA variable processor 36, a validation proces 
sor 40, a schedule processor 42 and an ETA change variable 
message constructor 44. In accordance with other embodi 
ments, the ETA change variable processor 30 at a minimum 
includes the functionality of the ETA variable processor and 
the functionality of the ETA change variable message con 
structor, which functionalities could be combined in one pro 
cessor. The ETA change variable processor 30 determines the 
current value of the ETA change variable stored onboard the 
aircraft and under certain conditions, computes a new value 
based on the flight information 10 and business consider 
ations. 

Still referring to FIG. 2, the outputs 46 and 48 of the ETA 
change variable processor 30 are dependent upon its configu 
ration. For example, if configured for test, the ETA change 
variable processor 30 could output a proposed ETA change 
variable value 46 prior to message construction and valida 
tion. In this mode the proposed ETA change variable value 
could be for display and logging purposes. The ETA change 
variable processor 30 may also produce the actual ETA 
change variable message 48 for transmission if configured to 
perform the message construction tasking. 
The ETA change variable trigger processor 32 can receive 

or retrieve flight information, a flight plan, a flight trajectory, 
a flight trajectory prediction, and predicted or current flight 
phase or aircraft state from the flight object. The ETA change 
variable trigger processor 32 also can access databases con 
taining data representing current and forecast environmental 
conditions and business conditions (such as communications 
costs as a function of aircraft position, time of day, etc.). It can 
also receive user messages and manual or automated requests 
for an updated ETA change variable. 

Before computing a new value for the ETA change vari 
able, the ETA change variable trigger processor 32 first tries 
to determine the current value stored in the aircraft's FMC. 
There are a number of methods that can be utilized to deter 
mine the current value. Alternatively, there are a number of 
different situations in which the ETA change variable trigger 
processor 32 can deduce the current value and then verify it. 

For example, assume that at power-up an aircraft loads a 
default value. The default value is known and stored locally. 
The default value can be verified by the first message received 
from the aircraft. If the first message received from the air 
craft does not match the expected type of message, then an 
alternative method can be used to determine the default value. 
For example, Some other user could have changed the default 
value. In this situation, the ETA change variable trigger pro 
cessor 32 must first recognize that this condition exists and 
then needs to determine that value. This can be done in a 
number of ways. (1) A message can be sent requesting the 
current value (not preferred because it may increase commu 
nication cost). (2) The current value can be derived from data 
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in previously transmitted reports. (3) The ETA change vari 
able trigger processor 32 can obtain the data value from 
internal or external users. The method chosen varies per air 
craft type and airline configuration. In accordance with a 
fourth option, the ETA change variable processor 30 does not 
bother to determine the current value and overrides it by 
transmitting a new value. Whenever an ETA change variable 
value is transmitted to an aircraft or any user, that value is 
stored locally as the current value, so in most instances there 
should be little difficulty in determining what the current 
value of the ETA change variable is onboard a particular 
aircraft or in use by a user. 

Based on at least Some of the foregoing information, ETA 
change variable trigger processor 32 determines whether a 
new value for the ETA change variable should be calculated 
and sets an ETA trigger flag 34 to True if a new value should 
be calculated. If not, the flag is set to false. 

The ETA trigger flag 34 will be set to True in response to 
one or more conditions being satisfied. For example, the flag 
will be set to True in response to one or a combination of the 
following conditions: a change in costing structure, current 
aircraft flight phase, a maneuver, reaching a predetermined 
location or predetermined altitude, and receipt of a manually 
requested or transmitted message from the aircraft. 

In response to the ETA trigger flag being set to True, the 
ETA variable processor 36 is triggered to begin its processes 
and output its solution. Based on flight information, business 
conditions and either the flight path or flight trajectory, the 
ETA variable processor 36 computes a proposed ETA change 
variable value (step 38 in FIG. 2) representing the minimum 
change in estimated time of arrival which will trigger the 
transmission of a data message in a form dictated by an 
associated report configuration file. The ETA variable proces 
sor 36 will not be triggered if the ETA trigger flag was set to 
False in step 34. 
Once triggered, the ETA variable processor 36 begins the 

process of determining the current value of the ETA change 
variable and computing a proposed value based on flight 
information, business conditions and either the flight path or 
flight trajectory. The proposed ETA change variable value 46 
is then output for display and logging. 
The proposed value may then be run through for validation 

and Scheduling. A validation processor 40 and a schedule 
processor 42 both receive the proposed ETA change variable 
value. The validation processor 40 determines the validity of 
the proposed ETA change variable value. An example of an 
invalid value may be a value which is out of bounds, the same 
value as the current value previously determined, or imposed 
transmission limitations. If the proposed ETA change vari 
able value is valid, the validation processor sends a True 
signal (or sets a True flag) to the schedule processor 42. If the 
proposed ETA change variable value is not valid, the valida 
tion processor sends a False signal (or sets a False flag) to an 
ETA change variable message constructor 44. In response to 
a determination that the proposed value is not valid, the mes 
sage constructor does not construct a message. 

In response to a determination that the proposed value is 
valid, the schedule processor 42 determines when and where 
a message containing the new value should be transmitted. 
The message may be sent immediately, upon the occurrence 
of a condition or based on a schedule. The schedule processor 
is important in instances where the message needs to be 
transmitted to an aircraft, but may be less important if the 
message is going to an operations center on the ground or 
another user. The current aircraft state or conditions may 
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8 
prohibit the reception of a message; in this case, the message 
would be scheduled for a later more opportune time or at a 
specific location. 

If configured, the purpose of the ETA change variable 
message constructor 44 is to construct a message specific to 
the end user based on a desired message format for transmis 
Sion. The ETA change variable message constructor 44 can 
formulate the message based on a single end user or multiple 
end users. For example, if the new value for the ETA change 
variable was invalid, the message would be constructed for 
output only for display and logging. 
The ETA change variable message constructor 44 receives 

the new value from schedule processor 42 and, at the oppor 
tune time as dictated by the scheduler processor, creates the 
actual message to be transmitted. The message is constructed 
in a message format specified by the message user in accor 
dance with a dynamically settable user configuration stored in 
a user preferences database. Alternatively, if the user configu 
ration is absent or unavailable, the system dynamically deter 
mines how to format the message based on the origin of the 
request, the type of information, the aircraft type, the airline 
operating the aircraft or other information. In either case, the 
message constructor 44 sends the constructed message to a 
transmitter (not shown) that will transmit the message to the 
proper user. For example, the resulting ETA change variable 
message 48 can be transmitted to either the appropriate air 
craft or ground system in the correct format. The ETA change 
variable message 48 will also be persisted (i.e., stored) in 
order to be used in future ETA change variable calculations 
for that particular aircraft. 

In a typical case, an ETA change variable message 
addressed to an aircraft is sent from an airline's computer 
system to a datalink service provider's main computer sys 
tem. The datalink service provider then transmits the message 
overits ground network to a remote ground station that broad 
casts the message to the aircraft. The MU onboard the aircraft 
then validates the aircraft identifier and either processes the 
message or forwards it to the FMS for processing. 
The system disclosed above provides automation to 

dynamically set the ETA change variable or any other trigger 
threshold value onboard an aircraft. This system provides the 
opportunity to dynamically set a trigger threshold variable 
based on business considerations, user preference, and either 
the flight path or flight trajectory, where previously it was a 
static value. 
To illustrate how dynamic setting of an ETA change vari 

able can be utilized in practical situations, two examples will 
be discussed. Background information for these examples is 
as follows: Suppose that an aircraft transmits a message. In 
that message, the system shown in FIGS. 1 and 2 can derive 
that the aircraft is currently in VHF communication mode. 
From the route (origin to destination), the system can also 
derive what changes in communication will take place. 

Example 1 

The aircraft is at a gate in Seattle and is flying to Honolulu. 
While the aircraft is in the vicinity of Seattle, it will use a VHF 
communication mode. However, while en route to Hawaii, 
the aircraft will switch into a Satellite or HF communication 
mode. According to the rules of this particular airline, the 
communication messaging, particularly progress reports, 
must be reduced due to the increased costs associated with 
satellite or HF communications. To reduce communications, 
the system disclosed above increases the value of the ETA 
change variable. Later, as the aircraft approaches Hawaii, it is 
once again in the VHF communication mode and normal 
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reporting is requested, the value of the ETA change variable 
would be changed back to its original value or might be 
reduced to a value greater than the original value. 

Example 2 

In this example, the airline is not concerned with which 
communication medium is being used, but is most concerned 
with the proper messaging around phases of flight or maneu 
vering. Using the same route of Example 1, the aircraft leaves 
Seattle and the ETA change variable is left at its default value 
(e.g., greater than 2 minutes). As the aircraft approaches 
Hawaii, this particular airline has requested an increase in 
communication frequency because the airport in Honolulu 
frequently has delays. The value of the ETA change variable 
is reduced, for example, to 2 minutes and the aircraft messag 
ing increases. After landing in Hawaii, the aircraft turns 
around and is now en route to Seattle. The system would reset 
the value back to the climb or en route value. 

While the invention has been described with reference to 
various embodiments, it will be understood by those skilled in 
the art that various changes may be made and equivalents may 
be substituted for elements thereof without departing from 
the scope of the invention. In addition, many modifications 
may be made to adapt a particular situation to the teachings of 
the invention without departing from the essential scope 
thereof. Therefore it is intended that the invention not be 
limited to the particular embodiment disclosed as the best 
mode contemplated for carrying out this invention. 
As used in the claims set forth hereinafter, the term “pro 

cessor System' encompasses a single processor or multiple 
processors. Also, the method claims set forth hereinafter 
should not be construed to require that all steps of the method 
be performed in alphabetical order or in the order in which 
they are recited. 

The invention claimed is: 
1. A method, performed by a processor, for dynamically 

changing a value for a trigger threshold variable used by a 
flight management computer onboard an aircraft to determine 
if and when a data message should be transmitted from the 
aircraft during a flight, comprising: 

(a) obtaining electronic data representing flight informa 
tion and a flight plan or flight trajectory of the aircraft; 

(b) obtaining electronic data representing communications 
cost information; 

(c) dynamically computing a value of the trigger threshold 
variable as a function of at least the flight information 
and flight plan or flight trajectory data and the commu 
nications cost information; and 

(d) constructing a trigger threshold data message contain 
ing said computed value of the trigger threshold vari 
able. 

2. The method as recited in claim 1, wherein operations (a) 
through (d) are performed in response to one of or a combi 
nation of the following: a change in costing structure, current 
aircraft flight phase, a maneuver, reaching a predetermined 
location or predetermined altitude, and receipt of a manually 
requested or transmitted message from the user. 

3. The method as recited in claim 1, wherein the trigger 
threshold variable value is a number representing a specified 
change in estimated time of arrival of the aircraft that will 
trigger the transmission of a data message from the aircraft. 

4. The method as recited in claim 1, wherein the trigger 
threshold variable value is a number representing a specified 
time for the aircraft to go to a predetermined point or altitude 
that will trigger the transmission of a data message from the 
aircraft. 
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5. The method as recited in claim 1, wherein the trigger 

threshold variable value is a number representing a specified 
wind magnitude difference that will trigger the transmission 
of a data message from the aircraft. 

6. The method as recited in claim 1, wherein the trigger 
threshold variable value is a number representing a specified 
difference between an estimated time of arrival of the aircraft 
and a current time that will trigger the transmission of a data 
message from the aircraft. 

7. The method as recited in claim 1, further comprising 
determining a current value of the trigger threshold variable 
stored in the onboard computer prior to performing operation 
(c). 

8. The method as recited in claim 1, wherein operation (c) 
comprises computing a flight path or flight trajectory data as 
a function of at least said flight plan data. 

9. The method as recited in claim 1, further comprising 
determining the validity of the computed value of the trigger 
threshold variable. 

10. The method as recited in claim 9, further comprising 
sending the trigger threshold data message to the flight man 
agement computer. 

11. A method, performed by a processor, for dynamically 
changing a plurality of values for a trigger threshold variable 
used by a flight management computer onboard an aircraft to 
determine when data messages should be transmitted from 
the aircraft during a flight, comprising: 

(a) obtaining data representing flight information and a 
flight plan or flight trajectory of the aircraft; 

(b) obtaining data representing communications cost infor 
mation; 

(c) dynamically computing a plurality of values of the 
trigger threshold variable as a function of at least the 
flight information and flight plan or flight trajectory data 
and the communications cost information; and 

(d) constructing a trigger threshold data message contain 
ing said plurality of computed values of the trigger 
threshold variable. 

12. The method as recited in claim 11, wherein steps (a) 
through (d) are performed in response to one of or a combi 
nation of the following: a change in costing structure, current 
aircraft flight phase, a maneuver, reaching a predetermined 
location or predetermined altitude, receipt of a manually or 
automatically requested message, or a transmitted message 
from the aircraft. 

13. The method as recited in claim 11, wherein each trigger 
threshold variable value is a number representing a specified 
difference between an estimated time of arrival of the aircraft 
and a respective current time that will trigger the transmission 
of a data message from the aircraft. 

14. The method as recited in claim 11, wherein each trigger 
threshold variable value is a number representing a respective 
specified time for the aircraft to go to a predetermined point or 
altitude that will trigger the transmission of a data message 
from the aircraft. 

15. The method as recited in claim 11, further comprising 
sending the trigger threshold data message to the flight man 
agement computer. 

16. A system for dynamically changing a value for a trigger 
threshold variable used by a flight management computer 
onboard an aircraft to determine if and when a data message 
should be transmitted from the aircraft during a flight, com 
prising a processor System programmed to perform the fol 
lowing operations: 

(a) obtaining data representing flight information and a 
flight plan or flight trajectory of the aircraft; 
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(b) obtaining data representing communications cost infor 
mation; 

(c) dynamically computing a value of the trigger threshold 
variable as a function of at least the flight information 
and flight plan or flight trajectory data and the commu 
nications cost information; and 

(d) constructing a trigger threshold data message contain 
ing said computed value of the trigger threshold vari 
able. 

17. The system as recited in claim 16, wherein operations 
(a) through (d) are performed in response to one of or a 
combination of the following: a change in costing structure, 
current aircraft flight phase, a maneuver, reaching a predeter 
mined location or predetermined altitude, and receipt of a 
manually or automatically requested message or transmitted 
message from the aircraft. 

18. The system as recited in claim 16, wherein the trigger 
threshold variable value is a number representing one of the 
following: a specified change in estimated time of arrival of 
the aircraft that will trigger the transmission of a data message 
from the aircraft; a specified wind magnitude difference that 
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will trigger the transmission of a data message from the 
aircraft; a specified difference between an estimated time of 
arrival of the aircraft and a current time that will trigger the 
transmission of a data message from the aircraft; and a speci 
fied time for the aircraft to go to a predetermined point or 
altitude that will trigger the transmission of a data message 
from the aircraft. 

19. The system as recited in claim 16, further comprising 
determining a current value of the trigger threshold variable 
stored in the onboard computer prior to performing operation 
(c). 

20. The system as recited in claim 16, wherein operation (c) 
comprises computing a flight path as a function of at least said 
flight plan data. 

21. The system as recited in claim 16, further comprising 
determining the validity of the computed value of the trigger 
threshold variable. 

22. The system as recited in claim 21, further comprising 
sending the trigger threshold data message to the flight man 

20 agement computer. 


