) 2012/044406 PCT/US2011/047979

GLAIMS:

What\ is claimed is:

;ying flight information, preference
informationii316), environmental information (318), and
constraints fagm a number of sources, wherein the flight
information iné?gdes at least one of flight plan
information, flié{t scheduling information, and flight
status informationf 
processing thezl;ight information (316) against the
preference informatioﬁa(326), the environmental
information (318), and Rle constraints; and
generating a clearaﬁl@ solution (332) for an
aircraft based on the fligﬁk information (316), the
preference information (326)>Ethe environmental
information (318), and the con?praints.
2. The method of claim 1, whereia generating a
clearance solution (332) further c;‘
using the preference informatio% (326) to select an

available solution within a metering w

3. The method of claim 1, wherein the preference
information (326) further comprises at leas‘_one of
aircraft preference information and airline

information.

4, The method of claim 1, wherein the environment
information (318) further comprises at least one of ¥
weather information, wind speed and direction, runway

availability, and airspace definition.
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l: The method of claim 1, wherein processing the flight
in@prmation (316) against the preference information
(32:3 further comprises:

};termining (610) whether a preferred route is
availagfe; and

res;9nsive to a determination that the preferred
route is hlg available, selecting (612) alternate routing

from configdﬂation data.

6. The methodﬁpf claim 5 further comprising:
responsive Eg a determination that the preferred

route 1is availablef%selecting the preferred route.

7. The method of clé?m 1, wherein processing the flight
information (316) against the preference information
(326) further comprises:a

determining (618) whe%@er a preferred cruising
flight level is available fdxithe airspace; and

responsive to a determinégion that the preferred
cruising flight level is not av&{lable, selecting (620)
an alternate cruising flight levé vfrom configuration

data.

8. The method of claim 1, wherein pricessing the flight
information (316) against the preferencéginformation
(326) further comprises: h 

determining (622) whether preferred sﬁgeds are
within air traffic control limits and aircrazﬁ

performance limits.
9. The method of claim 8 further comprising:
responsive to a determination that the preferrég

speeds are not within air traffic control limits,
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3@lipping (624) the preferred speeds to air traffic
H?ﬂtrol limits within aircraft performance limits.
10. §The method of claim 8 further comprising:

kgsponsive to a determination that the preferred
speeds

(626) a

are within air traffic control limits, requesting

é%ajectory from a trajectory predictor.

11. The mez od of claim 1, wherein processing the flight

information (816) against the preference information

(326) further <
determininéé(628) whether a route selected traverses

unavailable airspé e; and

Yomprises:

responsive to & determination that the route

selected traverses tﬁj unavailable airspace, selecting
(630) alternate routin}?

12. The method of claim wherein processing the flight

information (316) against the preference information
(326) further comprises: .
determining (632) whethef» clearance should be
generated using metering optimization; and
responsive to a determinatiol that the clearance
should be generated using metering xptimization,
determining (634) a dynamic meteringﬁwindow that
expresses available runway and airspage rescurces for a

flight in order to perform the metering\optimization.

13. The method of claim 1, wherein procesagng the flight

information (316) against the preference inagrmation

(326) further comprises: \
determining (636) whether clearance shouli%be

derived using a required time of arrival functio
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responsive to a determination that the clearance

uld be derived using the required time of arrival

fun:tion, determining (648) whether the aircraft has

requikted a specific required time of arrival; and

ikponsive to a determination that the aircraft has
not reqﬁ:sted the specific required time of arrival,
making (G:Q) a controlled time of arrival the required

time of arryval.

14. The methsg of claim 13 further comprising:

responsivegzo a determination that the aircraft has
requested the spégific required time of arrival,
constraining (638)y%he required time of arrival to a
meter window; &:

calculating (6545}a speed necessary to meet the
controlled time of arri%?l;

determining (656) wHEther the speed is within

ircraft;

performance limits of the
responsive to a determiBation that the speed is
within performance limits of e aircraft, performing

(644) conflict detection; and

making (646) a clearance avajilable to a flight

object manager.

15. The method of claim 14 further c:;prising:
responsive to a determination thagﬁthe speed is not

within performance limits of the aircraf%a finding (640)

speed and route combinations by iterativei{acalling a

trajectory predictor;

ion from

selecting (642) a speed and route combing

the speed and route combinations provided by thg
trajectory predictor using the preference informliion
retrieved; '

performing (644) conflict detection; and
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making (646) a clearance available to a flight

3gbject manager.

%m system for generating an integrated aircraft
are, the system comprising:

a fkight object manager (308) configured to collect
flight inf Emation and preference information, wherein
the flight ﬁkformation includes at least one of a number

of flight plaz a number of flight schedules, and flight

%

kon, and wherein the preference

status informat
information incld@es at least one of airline preference
fence;

a clearance gengﬁgtor (306) in communication with

the flight object manangr and configured to receive the

and aircraft prefe

flight information and the preference information along

with environmental information, identify a number of

constraints and a number of%preferences associated with a

flight, and generate a numbefiof solutions.

\

%

17. The system of claim 16, whe%ién the preference

information (326) includes a numbeazof preferences for at

least one of routing, speed scheduléﬂ_ arrival time, and
fuel efficiency. %%

%'7

18. The system of claim 16 further compé’;ing:

the clearance generator (306) and configured

function call from the clearance generator

generate a number of trajectory predictions for
clearance generator (306) using the flight informé%}on

and the constraints identified by the clearance gengﬁétor
(306) . %
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‘ An apparatus for generating an integrated aircraft
clé@rance, the apparatus comprising:

.Ea metering manager {(330) configured to performs

meteri@g optimization by calculating a dynamic metering
window %@r a number of flights using preferences and
constralnﬁ§ identified by the apparatus, wherein the
apparatus rgcelves the preferences along with flight
information fzom a flight object manager (308), and
wherein the app%ratus identifies the constraints using
the flight 1nfor%@tlon received.

%

20. The apparatus 3% claim 19, wherein the apparatus
generates a clearance golutlon (332) for an aircraft
based on the flight 1nf%gmatlon, the preferences,

environmental lnformatlonﬂ,and the constraints.
%
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What is claimed is:

1. A method for generating an integrated aircraft clearance, the method comprising:
retrieving, by a processor unit, flight information, environmental information, and
constraints from a number of sources, wherein the flight information includes at least one
of flight plan information, flight scheduling information, and flight status information;
retrieving, by the processor unit, preference information provided by at least one
of the aircraft and an airline, wherein the preference information comprises preferences
for at least one of speed, arrival time, and route;
processing, by the processor unit, the flight information against the preference
information, the environmental information, and the constraints to identify a clearance
solution comprising a preferred route and a preferred speed for the aircraft; and
modifying, by the processor unit, the clearance solution based on the flight
information, the preference information, the environmental information and to satisfy the

constraints.

2. The method of claim 1, wherein modifying the clearance solution further
comprises:
constraining the clearance solution within a metering window identifying a required

spacing in time between aircraft at a meter fix.

3. The method of claim 1, wherein processing the flight information against the
preference information to identifying the clearance solution comprises selecting a

combination of route and speed for the aircraft that most closely matches the preferences.

4. The method of claim 1, wherein the environmental information further comprises
at least one of weather information, wind speed and direction, runway availability, and

airspace definition.

5. The method of claim 1, wherein modifying the clearance solution further
comprises:

determining whether the preferred route is available; and

responsive to a determination that the preferred route is not available, selecting

alternate routing from configuration data.

6. The method of claim 5 further comprising:
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responsive to a determination that the preferred route is available, selecting the

preferred route.

7. The method of claim 1, wherein modifying the clearance solution further
comprises:

determining whether a preferred cruising flight level is available; and

responsive to a determination that the preferred cruising flight level is not available,

selecting an alternate cruising flight level from configuration data.

8. The method of claim 1, wherein modifying the clearance solution further
comprises:
determining whether the preferred speed is within air traffic control limits and

aircraft performance limits.

9. The method of claim 1, wherein modifying the clearance solution further
comprises:
determining whether the preferred route traverses unavailable airspace; and
responsive to a determination that the preferred route traverses the unavailable

airspace, selecting alternate routing.

10. The method of claim 1, wherein modifying the clearance solution further
comprises:

determining whether the clearance solution should be derived using a required
time of arrival function;

responsive to a determination that the clearance solution should be derived using
the required time of arrival function, determining whether the aircraft has requested a
specific required time of arrival; and

responsive to a determination that the aircraft has not requested the specific

required time of arrival, making a controlled time of arrival the required time of arrival.

11. A method for generating an integrated aircraft clearance, the method comprising:
retrieving, by a processor unit, flight information, preference information,
environmental information, and constraints from a number of sources, wherein the flight
information includes at least one of flight plan information, flight scheduling information,

and flight status information;
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processing, by the processor unit, the flight information against the preference
information, the environmental information, and the constraints;

generating, by the processor unit, a clearance solution for an aircraft based on the
flight information, the preference information, the environmental information and the
constraints;

wherein processing the flight information against the preference information
further comprises determining whether preferred speeds are within air traffic control limits
and aircraft performance limits; and

responsive to a determination that the preferred speeds are not within air traffic
control limits, clipping the preferred speeds to air traffic control limits within aircraft

performance limits.

12 The method of claim 11 further comprising:
responsive to a determination that the preferred speeds are within air traffic

control limits, requesting a trajectory from a trajectory predictor.

13. A method for generating an integrated aircraft clearance, the method comprising:

retrieving, by a processor unit, flight information, preference information,
environmental information, and constraints from a number of sources, wherein the flight
information includes at least one of flight plan information, flight scheduling information,
and flight status information;

processing, by the processor unit, the flight information against the preference
information, the environmental information, and the constraints;

generating, by the processor unit, a clearance solution for an aircraft based on the
flight information, the preference information, the environmental information and the
constraints;

wherein processing the flight information against the preference information
further comprises:

determining whether a clearance should be generated using metering optimization;
and

responsive to a determination that the clearance should be generated using
metering optimization, determining a dynamic metering window that expresses available

runway and airspace resources for a flight in order to perform the metering optimization.

14. A method for generating an integrated aircraft clearance, the method comprising:
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retrieving, by a processor unit, flight information, preference information,
environmental information, and constraints from a number of sources, wherein the flight
information includes at least one of flight plan information, flight scheduling information,
and flight status information;

processing, by the processor unit, the flight information against the preference
information, the environmental information, and the constraints;

generating, by the processor unit, a clearance solution for an aircraft based on the
flight information, the preference information, the environmental information and the
constraints;

wherein processing the flight information against the preference information
further comprises:

determining whether clearance should be derived using a required time of arrival
function;

responsive to a determination that the clearance should be derived using the
required time of arrival function, determining whether the aircraft has requested a specific
required time of arrival;

responsive to a determination that the aircraft has not requested the specific
required time of arrival, making a controlled time of arrival the required time of arrival;

responsive to a determination that the aircraft has requested the specific required
time of arrival, constraining the required time of arrival to a meter window;

calculating a speed necessary to meet the controlled time of arrival;

determining whether the speed is within performance limits of the aircraft;

responsive to a determination that the speed is within performance limits of the
aircraft, performing conflict detection; and

making a clearance available to a flight object manager.

15. The method of claim 14 further comprising:

responsive to a determination that the speed is not within performance limits of
the aircraft, finding speed and route combinations by iteratively calling a trajectory
predictor;

selecting a speed and route combination from the speed and route combinations
provided by the trajectory predictor using the preference information retrieved,

performing conflict detection; and

making a clearance available to a flight object manager.
16. A system for generating an integrated aircraft clearance, the system comprising:
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a flight object manager configured to collect flight information and preference
information, wherein the flight information includes at least one of a number of flight plans,
a number of flight schedules, and flight status information, and wherein the preference
information includes at least one of airline preference and aircraft preference; and

a clearance generator in communication with the flight object manager and
configured to receive the flight information and the preference information along with
environmental information, identify a number of constraints and a number of preferences

associated with a flight, and generate a number of solutions.

17. The system of claim 16, wherein the preference information includes a number of

preferences for at least one of routing, speed schedules, arrival time, and fuel efficiency.

18. The system of claim 16 further comprising:

a trajectory predictor in communication with the clearance generator and
configured to receive a function call from the clearance generator and generate a number
of trajectory predictions for the clearance generator using the flight information and the

constraints identified by the clearance generator.

19. An apparatus for generating an integrated aircraft clearance, the apparatus
comprising:

a metering manager configured to perform metering optimization by calculating a
dynamic metering window identifying a required spacing in time between aircraft at a
meter fix for a number of flights based on differences in speed of the aircraft for the

number of flights; and
a clearance generator configured to generate a clearance solution for the aircraft

using the dynamic metering window.
20. The apparatus of claim 19, wherein the clearance generator is configured to

generate the clearance solution for the aircraft based on flight information, preferences,

environmental information, and constraints.
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