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(57) Abstract: Certain aspects of the technology disclosed involve systems and methods of airport congestion management. Embod-
iments include querying an air traffic database for air traftic data of an airport including schedules of a number of flights utilizing a
slot of the airport. A slot may be a period of time for an aircraft to take-off or land at the airport. A congestion delay resulting from
the number of flights utilizing the slot of the airport may be determined based on the air traffic data. A congestion delay target based
on an estimated time value of a plurality of passengers may be selected. A utilization level of the slot may be determined based on
the selected congestion delay target. A premium schedule database may be updated to allocate the congestion premium among tick-
ets for one or more flights scheduled during the slot. The congestion premium may be provided to a ticket vendor server.
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SYSTEM AND METHOD FOR MANAGING AIR TRAFFIC DATA

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. provisional patent application no.
62/209,226, filed on August 24, 2015, which is incorporated herein by reference in ifs

entirety.
[6602] This application claims the benefit of U.S. patent application no. 15/241,230,
filed on August 19, 2016, which 1s incorporated herein by reference in ifs entirety.
TECHNICAL FIELD
16003} The present application is related to traffic management systems, and more
specifically to methods and systems of airport congestion management to reduce aircraft
interference at peak times.
BACKGROUND
[06004] A majority of congestion delays emanate from chronically congested airports
serving large populations. Despite a long history of flight congestion delays experienced by
airline passengers at airports serving large populated regions, no solution for relieving
congestion delays has been established.
[0005] Ground based air traffic personnel may direct aircraft operations (e.g,, a takeott
or landing) at an airport. Air traffic personnel may enforce traffic separation rules, which
ensure aircraft maintain a minimum amount of empty space around them at all times. Air
tratfic trailing separation rules may increase aircraft safety by reducing the likelthood of an
aircraft flying into a wake of a leading aircraft and stalling. Air traffic separation rules may
also contribute to airport congestion by mandating a tirne period between atrcraft operations.
SUMMARY
[0006] Certain aspects of the invention involve an airport congestion management
method and system to reduce congestion delays. Embodiments include querying an air traffic
database for air traffic data of an airport including schedules of a number of flights utilizing a
slot of the airport. A slot may be a period of time for an aircraft to take-off or land at the
airport. A congestion delay resulting from the number of flights utilizing the slot of the
atrport may be determined based on the air traffic data. A congestion delay target based on an

estimated time value of a plurality of passengers may be selected. A utilization level of the
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slot may be determined based on the selected congestion delay target. A premium schedule
database may be updated to allocate the congestion premium among tickets for one or more
flights scheduled during the slot. The congestion premium may be provided to a ticket vendor
server.
[60607] Embodiments may reduce congestion delays by altering passenger ticket
selection patterns to conform to a determined utilization level of a runway for a period of
time {e.g., a slot utilization level). Embodiments include obtaining ticket acquisition data over
a time period from a ticket vendor server and reevaluating the congestion premium for the
one or more flights scheduled during the slot based on the ticket acquisition data. The
premium schedule database may be updated with the reevaluated congestion premium. The
reevaluated congestion premium may be provided to the ticket vendor server.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIz. 1 is a block diagram illustrating an air traffic data management system,
according to various embodiments.
16009] FIG. 2 is a block diagram illustrating a congestion control server, according to
various embodiments.
[6610] FIG. 3 1s a graphical illustration of a congestion control server performing a
method, according to various embodiments.
6011} FIG. 4 18 a graphical illustration of the congestion control server providing
congestion premium data to a graphical user interface, according to various embodiments.
6012} FIG. 5 is a flow diagram illustrating a sample process for managing air traffic
congestion, according to various embodiments.
[0013] FIGS. 6A-6B are a flow diagram illustrating another sample process for
managing air traffic congestion, according to various embodiments.
[6014] FI1G. 7 15 a diagrammatic representation of a machine in the example form of a
coruputer system within which a set of instructions, for causing the machine to perform any
one or more of the methodologies or modules discussed herein, may be executed.
[6015] The figures depict various embodiments of this disclosure for purposes of
dustration only. One skilled in the art will readily recognize from the following discussion
that alternative embodiments of the structures and methods illustrated herein may be

employed without departing from the principles of the invention described herein.



W

10

15

(42
<

WO 2017/035147 PCT/US2016/048208

DETAILED DESCRIPTION
06016} Certain aspects of the technology disclosed involve an airport congestion
management method and system to reduce congestion delays. Many airports serving high
population areas are plagued with chronic congestion. Due to a “use it or lose it” policy for
slots, airlines are willing to tolerate congestion delays that may cost passengers valuable time.
Embodiments of the present invention may account for the value of passenger time n
determining a utilization reduction for a time slot. Embodiments may seamlessly integrate
into existing infrastructure and create incentives to reduce congestion, for example, at peak
times.
16617] Embodiments may reduce congestion delays by altering ticket selection patterns
to conform to a determined utilization level of a runway for a period of time (e.g., a slot).
Embodiments include deterruining a congestion premium for one or more flights scheduled
during a slot capable of achieving a determined utilization level.
[0018] A slot may be a half-hour time span in which an aircraft may be permitted to
conduct a flight. Slots may be associated with an airline, airport, and time range. An airline
may have a right to operate a tlight in a slot. An airline may forfeit a right to operate a flight
in a slot. For example, an airline may fail to operate a flight in a slot resulting in forfeiture. In
another example, a number of passengers on flights in a slet {e.g., 11:00 am - 11:30 am slot)
may fall below a threshold (e.g, fifty percent) for a designated number of times {(e.g., four
consecutive days) resulting in forfeiture. In another example, an airline may elect to forfeit a
slot (e.g., if ticket purchases fall below a threshold for a flight in a slot).
[0019] A number of flights within any time slot must be less than the meaximum
capacity of the airport. A congestion delay may be determined based on a number of flights
utilizing a particular slot. A non-congestion related delay can include random variation in
process times caused by, for example, weather, personnel delays, mechanical malfunctions,
etc. Slot management may include controlling the number of flights per slot to reduce a
congestion delay resulting from the number of flights utilizing a slot of an airport. A number
of flights per slot may be reduced by disincentivizing ticket purchases for flights in the slot
with a congestion premium.
[06020] Congestion premiums may allow operational flexibility to meet flight-to-tlight
challenges while disincentivizing chronic congestion delays. Enacting congestion

management may reduce a number of slots available for flights. Competition between
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passengers for peak-time service may increase as slots are taken out of service. Passengers
willing to pay more for peak-time service may pay a congestion premium that may collect
into an account specifically targeted to improving service at an airport. Some slots may be
returned to service and some slots may be created from increased flight capacity at non-
congested times.

0021} FIG. 1 is a block diagram tlustrating an air traffic data management system
100, according to various embodiments. The air traffic data management system 100 may
include an air traffic activity system {ATAS) server 104, congestion control server 102, and
ticket vendor server 106,

[06022] The ATAS server 104 may contain air traffic operation data available for public
or non-public release. The ATAS server 104 may be operated by the Federal Aviation
Administration. The ATAS server 104 may contain data associated with historical, current, or
tuture air traffic operations {e.g., scheduled air traffic data), or any combination of historical,
current, or future air traffic operations. The air traffic operation data may include information
regarding a plurality of flights utilizing a plurality of slots at a plurality of airports. For
example, the air traffic operation data may indicate that six flights utilized a slot (e.g., 10:00
arn ~ 10:30 am slot) of runway 13R-31L at John F. Kennedy International Airport on August
1, 2015 The ATAS server 104 may include an interface 114 configured to communicate with
an interface 112 of the congestion control server 102. The ATAS server 104 may provide air
traffic operation data to the congestion control server 102 by utilizing interface 114 to
communicate the air traffic operation data to interface 112,

[6623] Ticket vendor server 106 may contain ticket data for public or non-public
release. The ticket vendor server 106 may be operated by, for example, an airline or a third-
party ticket vendor. The ticket data may include a number of tickets available for a number of
flights, a number of tickets sold for a number of flights, a price of a number of tickets, or any
combination thereof The ticket data may include reference information, such as, for example,
a date, time, flight number, etc. for the number of flights. The ticket vendor server 106 may
include an interface 116 configured to communicate with an interface 122 of the congestion
control server 102. The ticket vendor server 106 may provide ticket data to the congestion
control server 102 by utilizing interface 116 to communicate the air tratfic operation data to
interface 122. The ticket vendor server 106 may receive data associated with a congestion

premium from the congestion control server 102 via interface 116.
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10024} Congestion control server 102 may determine a congestion premium for tickets
for a number of tlights. Congestion control server 102 may include databases (e g, including
data received from one or more other servers) at least one processor {e.g., a processor {0
determine a congestion premium}, at least one interface to communicate with other server(s}.
The databases can include, for example, an air traffic database, ticket database, passenger
time valuation database, and premium schedule database. The databases may be contained on
separate physical memory devices within the congestion control server 102 or can be
maintained in separate addresses of physical memory within the congestion control server
102. Congestion control server 102 may communicate with the ATAS server 104 and the
ticket vendor server 106, Congestion control server 102 may communicate with ATAS server
104 using, for example, interface 112, Congestion control server 102 may communicate with
ticket vendor server 106 using, for example, interface 122, Congestion control server may
receive ticket data from ticket vendor server 106 and transmit data associated with a
congestion premium for tickets of a number of flights to ticket vendor server 106
Embodiments of various elements within congestion contro} server 102 are described below
with reterence to FIG. 2.

10025 FIG. 2 1s a block diagram illustrating the congestion control server 102,
according to various embodiments. Congestion control server 102 may include at least one
processor {e.g., to determine a congestion premium), databases (¢ g., to store air traftic data
and ticket data), and interfaces {e.g., to communicate with other servers). A processor {e.g.,
processor 250) may execute a congestion control application to manage the databases (e g,
ait traftic database 210, ticket database 230, etc.). The congestion control application may be
a computer program designed to perform a group of coordinated functions, including
managing databases associated with the congestion control server 102, The congestion
control application may be designed to create, query, update, and administer databases {(e.g.,
air traffic database 210} within or connected via an interface (e g, interface 112, interface
122, etc.) to the congestion control server 102.

[6026] The congestion control server 102 may include processor 250, Processor 250
may be, for example, a stand-alone central processing unit (CPU), one of a plurality of
specialized processors, or one of a plurality of CPUs. For example, processor 250 may be part
of a multi-core processor, where processors of the multi-core processor can carry out

instructions at the same time to increase speed via parallel computing. In another example,
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processor 250 may be one processor of a multi-processor computer. In another example,
processor 250 may be part of a computer clustered with a plurality of other computers to
carry out computation in parallel. Due to potentially large volumes of air tratfic data and
ticket data, parallel computing (e.g, multiple processors and/or multiple computers
performing operations synchronously) may enable computations to be performed in a
reasonable time frame. In addition, determining a congestion premium may be an iterative
process requiring feedback from the ticket vendor server 106 to reevaluate a congestion
premium. An iterative process requiring computations for potentially many thousands of
tlights may be performed in paraliel by utilizing multiple processors running in parallel to
enable computation in near real time. Sigoificant delays in computation may make integration
of a congestion premium into a vendor server impractical or impossible. In addition,
protracted computation may make performance of iterative reevaluation of a congestion
premium impractical or impossible. Thus, embodiments enabling expeditious computations
are preferred. The at least one processor (e.g., processor 250) may carry out instructions {e.g ,
instructions 252} of a congestion control program by performing a series of operations
specified by the instructions. The at least one processor {e.g., processor 250) may fetch the
instructions from a memory device and execute the instructions by directing coordinated
operations between an arithmetic logic unit (ALU), registers, and other components.

{6027} The databases of the congestion control server 102 may include, for example,
air traffic database 210, passenger time valuation database 220, ticket database 230, and
premium schedule database 240 The databases may be, for example, primary storage,
secondary storage, or terfiary storage. The databases may include, for example, non-volatile
memory, dynamic random-access memory, and/or static random-access memory. The
databases may be included in a single memory device or a plurality of memory devices.
6028} Air traffic database 210 may be an organized coliection of air traffic data 212
having a data model that reflects the structure of the air trattic data 212 The processor 250
may obtain air traffic data from the ATAS server 104 via interface 112 and populate and/or
update the air traffic database 210 with the obtained air traffic data. Populated and/or updated
data in atr tratfic database 210 may be referred to as air traftic data 212

[06029] The air traffic data 212 may include data indicating a number of flights
associated with a slot {or plurality of slots} at an airport (or a plurality of airports). The air

traffic data 212 may indicate, for example, an actual and/or scheduled takeoft time, an actual
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and/or scheduled landing time, an actual and/or scheduled departure location, an actual and/or
scheduled arrival location, a type of aircraft, passenger capacity, an actual and/or scheduled
number of passengers, crew details, or any combination thereof. Air traffic database 210 may
have a data model that reflects a tlight and details associated with the tlight (e g, scheduled
and actual takeoff time of the flight, etc ).
10030} Passenger time valuation database 220 may be an organized collection of
passenger time valuation data 222 having a data model that reflects the structure of the
passenger time valuation data 222. A passenger fime valuation method may be implemented
to generate passenger time valuation data 222, In an embodiment, some data may be
extracted from the air traffic database 210 (e g, distance of travel) and some data may be
extracted from the ticket database 230 {e.g., ticket type). The congestion control application
may extract passenger data from the air traffic data 212 and the ticket database 230 to
generate passenger time valuation data 222 in passenger time valuation database 220. For
example, data associated with a number of passengers scheduled for a tlight may be extracted
from the air traffic database 210 and included in a passenger time valuation model based on
one or more variables such as, for example, trip purpose {(e.g., business or personal travel),
identified characteristics of passenger {e.g., age, sex, education, employment, income, etc.},
distance of travel, and ticket type (e.g., economy, business, tirst class, etc.}.
[06031] Ticket database 230 may be an organized collection of ticket data 232 having a
conceptual data model that reflects the structure of the ticket data 232. The processor 250
may obtain ticket data from a remote server {e.g., ticket vendor server 106} via the interface
22 and populate and/or update the ticket database 230. Populated and/or updated data in
ticket database 230 may be referred to as ticket data 232.
106032} Ticket data 232 may include data indicating, for example, a number of tickets
sold for a flight, number of tickets available for a flight, ticket value, taxes and/or fees
associated with a ticket, characteristics of a passenger {e.g., age, sex, education, employment,
income, etc.) associated with a ticket, trip purpose (e.g., business or personal travel}, and
ticket type {e.g., economy, business, tirst class, etc.). The processor 250 may periodically
obtain ticket data from the remote server to update the ticket database 230. For example, the
processor 250 may request ticket data from the remote server subsequent to an elapse of a
time period {e.g., a minute, several minutes, hour, several hours, day, ete.). Updated ticket

data 232 may be used in iterative determinations performed by the processor 250. For
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example, the processor 250 may reevaluate a congestion premium based on updated ticket
data 232.

[0033] In an embodiment, additional imformation may be obtained from the ticket
vendor server 106 {e.g., in the event the ticket vendor is an airline}. The processor 250 may
obtain additional data from a remote server (e.g., ticket vendor server 106} via interface 122
and populate and/or update a database (e.g., ticket database 230) with the additional data. The
additional data may include, for example, a number of crew members associated with a flight,
crew details (e.g., job title, working hours, experience level, etc.), etc.

[0034] Premium schedule database 240 may be an organized collection of premium
schedule data 242 having a data model that reflects the structure of the premium schedule
data 242. A premium schedule valuation method may be implemented to generate premium
schedule data 242, The premium schedule valuation method may include determining a
congestion delay resulting from a number of flights utilizing a slot of an atrport, selecting a
congestion delay target based on an estimated time value of a plurality of passengers {e.g.,
extracted from the passenger time valuation database 220}, determining a utilization level of
the slot based on the selected congestion delay target, and determining a congestion premium
for flights scheduled during the slot to achieve the determined utilization level. Various
embodiments of the premium schedule valuation method are described below with reference
to FIGS. 5-6B. Premuum schedule database 240 may be updated to reflect the deterruined
congestion premium. The congestion premium may be allocated among tickets for one or
more flights scheduled during the slot. Premium schedule data 242, including a congestion
premium allocated among tickets, may be provided to the ticket vendor server 106 via
interface 112

106035} In an embodiment, the congestion premium may be periodically reevaluated
based on updated data (e.g., ticket data 232} in one or more databases {e.g., ticket database
230}, For example, ticket data 232 may be updated subsequent to providing the premium
schedule data 242 to the ticket vendor server 106. Updated ticket data 232 may indicate, for
example, a number of tickets sold in a time period (e.g., an hour) after implementation of the
congestion premiwm. Based on the number of tickets sold in the period, the congestion
premium may be reevaluated. For example, if a rate of ticket sales is less than needed to
achieve the determined utilization level, the congestion premium may be reduced. In another

example, 1f the rate of ticket sales is more than needed to achieve the determined utilization



1

I

(42
<

W

0

5

WO 2017/035147 PCT/US2016/048208

level, the congestion preroium may be increased. In an embodiment, a change in a congestion
premium may be reflected in a final charge to a passenger (e.g., by refunding the passenger
for a subsequently reduced congestion premium).

[0036] FI(3. 3 is a graphical illustration of the congestion control server 102 providing
congestion premium data to a user device 302, according to various embodiments. In an
embodiment, congestion control server 102 may provide congestion premium data to the
ticket vendor server 106, and the ticket vendor server 106 may provide congestion premium
data to the user device 302. Although not illustrated, embodiments also include congestion
control server 102 providing congestion premium data directly to the user device 302

16037} The user device 302 may include a graphical user interface configured to
generate one or more graphical elements {(e.g., congestion premium module 300) to display
on a display 304. The graphical user interface may generate the congestion premium module
300 including a congestion premiwm associated with a flight. For example, the congestion
premium module 306 may indicate a congestion premium of $107.95 associated with flight
“6 Jammed Airlines” which departs John F. Kennedy International Airport (“JFK”} at 9 PM
Eastern Time and arrives at San Francisco International Airport ("SFO”) at 12 AM Pacific
Time. In another example, a congestion premium module may indicate a congestion premium
of -88.46 associated with flight “86 Jammed Airlines” which departs JFK at 4 AM Eastern
Time and arrives at SFO at 7 AM Pacific Time. A congestion premium determined for
various slots throughout a day may vary based on a reduction of a number of flights
necessary to achieve a utilization level for the varnious slots.

{6038} A user of the user device 302 may select a ticket for a flight having a congestion
premium allocated to the ticket. The allocated congestion premium may be based on a
congestion premium determined by the congestion control server 102, For example, if the
congestion control server 102 determines that a congestion premium of $194,150 may
achieve the determined utilization level {e.g, 75% of maximum runway capacity) for a slot
{e.g, 11:00 AM - 11.30 AM) and 1,000 tickets are available for flights during the slot, the
congestion control server 102 may allocate the congestion premium among available tickets.
The congestion control server 102 may aliocate the congestion premium evenly among
tickets or based on one or more other factors {e.g., ticket type, ticket price, aircraft type of
tflight, leg room available, etc.}. For example, a congestion premium may be allocated evenly

by dividing a congestion premium {e.g., $194,150) by a number of tickets available during a
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slot {e.g, 1,000 tickets) to obtain an allocated congestion premiom {e.g, a congestion
premium $194.15 per available ticket). In another example, a congestion premium may be
allocated by aircraft type so that tickets associated with an aircraft occupying a larger
duration of takeoff time are allocated a proportionally larger portion of the congestion
premium.
[06039] A positive congestion premium may result in fewer flights in a slot, whereas a
negative congestion premium may result in more flights in a slot. For example, the
congestion premium of $107.95 allocated to tickets for flights in a slot (e.g., 9 PM - :30 PM)
may disincentive flights operating during the slot. In another example, the congestion
premium of -38.46 allocated to tickets for flights in a slot {e.g., 4:00 AM - 430 AM) may
incentivize additional tlights to operate during the slot.
[6040] Referrning to FIGS. 1-3, physical and functional components {e.g., devices,
engines, moduies, and databases, etc.} associated with the congestion server 102, the ATAS
server 104, the ticket vendor server 106, and/or the user device 302 can be implemented as
circuitry, firmware, software, other executable instructions, or any combination thereof. For
example, the functional components can be implemented in the form of special-purpose
circuitry, in the form of one or more appropriately programmed processors, a single board
chip, a field programmable gate array, a general-purpose computing device configured by
executable instructions, a virtual machine configured by executable instructions, a cloud
computing environment configured by executable instructions, or any combination thereof.
For example, the functional components described can be implemented as instructions on a
tangible storage memory capable of being executed by a processor or other integrated circuit
chip. The tangible storage memory can be computer readable data storage. The tangible
storage memory may be volatile or non-volatile memory. In some embodiments, the volatile
memory may be considered “non-transitory” in the sense that it is not a transitory signal.
Memory space and storages described in the figures can be implemented with the tangible
storage memory as well, including volatile or non-volatile memory.
16041} Each of the components may operate individually and independently of other
components. Some or all of the functional components may be executed on the same host
device or on separate devices. The separate devices can be coupled through one or more
communication chanunels (e.g, wireless or wired channel} to coordinate their operations.

Some or all of the components may be combined as one component. A single component
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may be divided into sub-components, each sub-component performing separate method step
or method steps of the single component.
[6042] In some embodiments, at least some of the components share access to a
memory space. For example, one component may access data accessed by or transformed by
another component. The components may be considered "coupled” to one another if they
share a physical connection or a virtual connection, directly or indirectly, allowing data
accessed or modified by one component to be accessed in another component. In some
embodiments, at least some of the components can be upgraded or modified remotely (e g,
by reconfiguring executable instructions that implements a portion of the components).
Other arrays, systems and devices described above may include additional, fewer, or different
components for various applications.
[0043] FIG. 4 15 a graphical tllustration of a congestion control server 102 performing a
method, according to various embodiments. Embodiments include one or more processors
{e.g., processor 250} of the congestion control server 102 executing a congestion control
application to utilize air traffic data 212 to determine a congestion premium. More
specifically, the congestion control application may obtain air traffic data and ticket data (step
402) from the air tratfic database 210 and the ticket database 230, determine expected delays
tor passengers travelling during a slot (step 406), estimate value for passenger time (step
408), determine a utilization level of a runway at an airport (step 410), determine an intial
congestion premium to achieve the determined utilization level (step 412), obtain updated
ticket data from the ticket database 230 (step 414), reevaluate the congestion premium based
on updated ticket data (step 416), and update premium schedule data in the premium schedule
database 240 based on the reevaluated congestion premium (step 418). Arrows may be shown
to denote a chronological flow of the method. However, the arrows are included merely to
show examples of a possible method flow and should not be construed as a limitation of
possible method flows. Embodiments include steps of the method being performed in various
orders that may differ from those depicted in FIG. 4. A person skilled in the art would
appreciate the various embodiments disclosed herein,
106044} In step 402, the congestion control application may obtain air fraffic data and
ticket data from the air traffic database 210 and the ticket database 230. The congestion
control application may transmit a message to the ATAS server 104 wnecluding a query for air

traffic data (e.g., via a communication interface). In response for the query for air traffic data,
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the ATAS server 104 may transmit a message to the congestion control server 102 including
the air traffic data. The congestion control server 102 may receive the air traffic data
transmitted by the ATAS server 104. The processor 250 may identify the data received from
the ATAS server 104 as air traffic data by evaluating the message transmitted from the ATAS
server to determine, for example, a host identification (host D) associated with the message,
a data structure of the message, a tuple and/or list associated with air traffic data, or any
combination thereof. For example, the processor 250 may identify a first tuple {e.g, a
sequence of immutable Python objects) associated with a plurality of airports and a second
tuple associated with a plurality of flights. Based on the identification of the first tuple and
the second tuple, the processor 250 may determine that the received data s air traffic data. In
response to determining the received data is air traffic data, the processor 250 may store the
received data in the air traffic database 210. Air traffic data stored in the air tratfic database
210 may be utilized in one or more subsequent steps.

[0045] The congestion control application may transmit a message to the ticket vendor
server 106 including a query for ticket data (e.g., via a communication interface). In response
for the query for ticket data, the ticket vendor server 106 may transmit a message to the
congestion control server 102 including the ticket data. The congestion control server 102
may receive the ticket data transmitted by the ticket vendor server 106. The processor 250
may identify the data received from the ticket vendor server 106 as ticket data by evaluating
the message transmitted from the ticket vendor server 100 to determine any of a host ID
associated with the message, a data structure of the message, a tuple and/or list associated
with air traffic data, or any combination thereof. For example, the processor 250 may identify
a first tuple {e.g., a sequence of immutable Python objects) associated with a plurality of
available tickets and a second tuple associated with a plurality of ticket prices. Based on the
identification of the first tuple and the second tuple, the processor 250 may determine that the
received data 1s ticket data. In response to determining the received data is ticket data, the
processor 250 may store the received data in the ticket database 230. Ticket data stored in the
ticket database 230 may be utilized in one or more subsequent steps.

106046] In step 406, the congestion control application may determine a congestion
delay. The congestion delay may be determined based on the number of flights utilizing a slot

of an airport. For example, if five flights are scheduled to utilize a runway at an airport during
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between 11:00 AM and 11:30 AM, and a seven minute gap is required between a takeoff of
each flight, a five minute congestion delay may result.
10047} In an embodiment, a congestion delay determined for a slot may account for
delays determined from previous slots. For example, if one or more prior slots (e.g., 10:30
AM - 11:00 AM slot, 10:00 AM - 10:30 AM slot, etc.) are determined to have a congestion
delay, the congestion delay of the prior slot may be added to the congestion delay of a
subsequent slot. It a number of flights scheduled during the 10:30 AM - 11:00 AM slot are
determined result in a six minute delay and the 11.00 AM - 11:30 slot is determined to result
in a five minute delay, the congestion delay for the 11:00 AM - 11:30 AM slot may be
determined to be eleven minutes. Thus, the congestion delay for a slot may be a cumulative
delay resulting from a number of flights in the slot and flights from previous slots that may
attect the slot.
{0048} In an embodiment, a congestion delay determined for a slot may not include
delays from a previous slot if an intervening slot is determined to compensate for the delay.
For example, if a first number of flights in a first slot {e.g., 800 AM - 8:30 AM) is
determined to result in a 10 minute delay, a second number of flights in a second slot (e g,
8:30 AM - 9:00 AM) is deterruined to result in a 10 minute surplus of time, and a third
number of flights in a third slot (e.g, 9:00 AM - 9:30 AM} is determined to result in a 5
minute delay, the congestion delay for the third slot may be determined to be 5 minutes since
the second slot may cancel out the delay from the first siot.
[0049] In an embodiment, a congestion delay determined for a slot may account for a
residual delay from one or more previous slots. A residual delay may be an estimated
remaining delay after a prior slot. For example, if a first number of flights in a first slot {e.g.,
8:00 AM - B:30 AM} 1s determined to result in a 14 minute delay, a second number of flights
in a second slot {e.g., 8:30 AM - 9:00 AM) is determined to result in 3 10 minute surplus of
time, and a third number of flights in a third slot (e.g., 9:00 AM - 9:30 AM) is determined to
result in a 5 minute delay, the congestion delay for the third slot may be determined to be 9
minutes since the second slot may reduce a residual delay from the first slot.
[06050] In step 408, the congestion control application may estimate a value for
passenger time. Data for estimating the value for passenger time may be extracted from, for

example, the air traffic database 210 (e.g., data indicating a distance of travel} and the ticket
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database 230 (e.g., data indicating a ticket type). Data associated with the value for passenger
time may be stored in the passenger time valuation database 220
16031} Estimating a value for passenger time may be based on one or more variables
such as, for example, trip purpose (e.g, business or personal travel), identified characteristics
of passenger (e.g., age, sex, education, employment, income, etc.), distance of travel, and
ticket type {e.g., economy, business, first class, etc. ). Various embodiments for estimating a
value for passenger time are discussed below. Some embodiments may determine difterent
values for different passengers. Some embodiments may estimate a same value for one or
more passengers based on one or more common variables shared between the passengers.
[06052] In an embodiment, the value of time for a passenger may be estimated to be the
same as the value of travel time savings (VTTS) determined by the United States Department
of Transportation (USDOT). Data associated with the VITS may be obtaived from a USDOT
server via the congestion control server 102, VT'TS may vary depending on one or more other
variables. For example, VITS for a trip purpose defined as “business” may be $60.00 per
hour. In another example, VITS for a trip purpose defined as “personal” may be $32.60 per
hour. Embodiments include assuming an annual rate of growth of 1.2 percent of real median
household income to determine an increase in VITS in any given year,
[0053] In an embodiment, a value of time for a passenger may be estimated by dividing
an annual income of the passenger divided by 2,080 hours per year to obtain an hourly value
of time for the passenger. Annual income of a passenger may be extracted from the ticket
database 230 (e.g., $100,000 per year). The extracted annual income of $100,000 per year
may be divided by 2,080 hours to obtain an estimated hourly value of time for the passenger
of $48.08. In an embodiment, if income data is not available for a passenger, a default annual
income value may be used. The default annual income value may be the median annual of
airline travelers. For example, the median annual income of airline travelers in a given year
(e.g., $70,000) may be divided by 2,080 hours to obtain an estimated hourly value of time for
the passenger of $33.65. If data of a current vear median annual income is not available, data
associated with a prior year median annual income may be used and an annual rate of growth
of 1.2 percent for median annual income may be assumed.
[0034] In step 410, the congestion control application may determine a utilization level
of a runway at an airport. The utilization level of the runway at the atrport may be a

percentage of a maximum capacity of the runway at the airport. For instance, under ideal
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conditions {(e.g., perfect weather, no human error, etc.) an airport roay be determined to have
a maximum throughput of 45 scheduled operations per slot (e.g., 45 scheduled operations per
half hour).
[0055] The utilization level (e.g., 87% of maximum capacity} may be determined based
on a determined congestion delay target (e g, 6 minute delay}). The airport may have 40
operations {e.g., flight takeofts and/or landings) actually scheduled for the slot. A congestion
delay (based on, for example, historical air traftic data) of 10 minutes may be determined for
the 40 operations during the slot. A congestion delay target of 6 minutes may be selected for
the slot based on, for example, a determined convergence between a cost of reducing the
congestion delay and a value of time of passengers. For example, a value of time of 5000
passengers scheduled for the 40 operations may amount to $190,400 per hour {e.g., if 1000
business passenger have a time value of $60 per hour and 4000 personal passengers have a
time value of $32.60 per bour) or $12,693 for 4 minutes. Reducing the congestion delay by 4
minutes {e.g., from 10 minutes to 6 minutes) may require reducing the 40 operations to 39
operations by discontinuing operation of a single small aircraft during the slot, which may
cost $12,700. Since the cost of discontinuing operation of the small aircraft achieves a 4
minute congestion delay reduction which is approximately equal to the estirnated value of 4
minmutes for the passengers during the slot, a congestion delay reduction of 4 minutes may be
selected. A convergence between the cost of reducing the congestion delay and the value of
time of passengers may be determined by identifying a closest match between the cost of
reducing the congestion delay and the value of time of passengers.
6056} I a maximum capacity of a slot at an airport is 45 scheduled operations and
reducing operations to 39 may achieve a determined congestion delay target, a utilization
level of 87% (i.e, 39 operations divided by maximum capacity of 45 operations} may be
determined.
16037] In step 412, the congestion control application may determine an initial
congestion premium to achieve the determined utilization level. Achieving the determined
utilization level may involve, for example, disincentivizing flights during peak slots and/or
incentivizing flights during non-peak slots. Achieving the determined utilization level may
involve, for example, a decrease in ticket selection for flights during a peak slot and/or an
increase in ticket selection for flights during a non-peak slot. In an embodiment, the

congestion control application may determine a cost of reducing the congestion delay {e.g,,
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the cost of discontinuing operation of one or more flights). The cost of reducing the
congestion delay may be allocated among tickets for flights during a slot.
[0058] In another embodiment, the congestion countrol application may evaluate ticket
purchase patterns identified in ticket data to determine an initial congestion premium. For
example, if a 5% decrease in ticket selection 1s needed to achieve the determined utilization
level, a value corresponding to a decrease in ticket selection by 5% may be identified in the
ticket data based on historical reductions in ticket selection. If a value of $50 1s determined to
decrease ticket selection by 5%, the congestion control application may determine that an
initial congestion premium of $50 may achieve the determined utilization level.
[0059] The initial congestion premuum may be stored 1o the ticket database 230, The
initial congestion premium may be allocated among tickets for one or more flights scheduled
during the slot. The congestion premium may be provided to the ticket vendor server 106,
The congestion premium may be provided to a user device {e.g., user device 302).
[00606] In step 414, the congestion control application may obtain updated ticket data
from, for example, the ticket vendor server 106. The updated ticket data mav be obtained
subsequent to providing the congestion premium to the ticket vendor server 106. The updated
ticket data may include data associated with one or more selections of a ticket including the
congestion premium.
[0061] In step 416, the congestion control application may reevaluate the congestion
premium based on updated ticket data. The congestion control application may determine,
based on the updated ticket data, a selection rate of tickets including the congestion premium.
The selection rate may be used to reevaluate the congestion premium. A determined selection
rate lower than expected may result in decreasing the congestion premium. For example, if an
expected selection rate 15 12 tickets per business day and a determined selection rate is 2
tickets per business day, the congestion premium for the tickets may be decreased. A
determined selection rate higher than expected may result in increasing the congestion
premium. For example, if an expected selection rate is 12 tickets per business day and a
determined selection rate is 20 tickets per business day, the congestion premium may be
increased.
[0062] In step 418, the congestion control application may update premuum schedule
data in the premium schedule database 240 based on the reevaluated congestion premium.

The reevaluated congestion premium may be stored in the premium schedule database 240.
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The reevaluated congestion premium may be provided to the ticket vendor server 106 and
allocated to tickets of one or more flights scheduled during the slot.
10063] Steps 414, 416, and 418 may be performed tteratively until the determined
selection rate is within a threshold of the expected selection rate. The threshold may be, for
example, less than two standard deviations, less than one standard deviation, less than one-
half of one standard deviation, less than one-quarter of one standard deviation, or any other
proportion of one standard deviation.
[0064] FIG. 5 1s a flow diagram illustrating a sample process for managing air traffic
congestion, according to various embodiments. The sample process of FIG. 5 may involve
selecting a congestion premium, based on air traffic data, designed to reduce a congestion
delay for a slot of an airport. The sample process may include queryving an air traffic database
for air traffic data of an airport {step 510), determining a congestion delay resulting from the
number of flights utilizing the slot of the airport {step 520), selecting a congestion delay
target based on an estimated time value of a plurality of customers (step 530), determining a
utilization level of the slot based on the selected congestion delay target (step 540},
determining a congestion premium for one or more flights scheduled during the slot to
achieve the defined utilization fevel (step 550), and updating a premium schedule database to
allocate the congestion premium among tickets for one or more flights scheduled during the
slot (step 560).
06065} In step 510, the congestion control application may query an air traffic database
for air traffic data of an airport. The air traffic data may include schedules of a number of
flights utilizing a slot of the aurport. The slot may be a period of time for an atrcraft to take-
off or land at the airport.
106066] (Querying the air traffic database may include identifying data in the air traffic
database associated with a number of flights utilizing a slot of an atrport and extracting the
data assoctated with the number of flights utilizing a slot of the airport. The extracted data
may be used in one or more subsequent steps.
16067] The air traffic database may be populated with data received from one or more
remote servers {e.g, a server associated with the United States Department of
Transportation). The air traffic database may be part of a congestion control server, such as,

for example, the congestion control server 102 discussed in FIG. 2.
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[0068] In step 520, the congestion control application may determine, based on the air
traftic data, a congestion delay resulting from the number of flights utilizing the slot of the
atrport. The congestion delay may be determined based on the number of flights utilizing a
slot of an atrport. For example, a number of flights {(e.g., 5 tlights) may be scheduled to
utilize a runway at an airport during a slot (e g, between 11:00 AM and 11:30 AM). Various
time gaps may be required between a takeoft of each flight based on a wake created by each
atrcraft (e g, large aircraft may create a large wake and require a larger time gap). If a time
gap required for the flights scheduled during a slot exceeds a time duration of the slot, a
congestion delay may result. A residual delay from one or more previous slots may also result
in a congestion delay for a slot. Vanous embodiments for determining a congestion delay
based on one or more flights utilizing a slot and a residual delay from prior slots are
contemplated.

6669} In an embodiment, a congestion delay determined for a slot may account for
delays determined from previous slots. For example, if one or more prior slots (e.g., 10:30
AM - 11:00 AM slot, 10:00 AM - 10:30 AM slot, etc.) 1s determined to have a congestion
delay, the congestion delay of the prior slot may be added to the congestion delay of a
subsequent slot. If a number of flights scheduled during the 10:30 AM - 11.00 AM slot 13
determined result in a six minute defay and the 11:00 AM - 11:30 slot is determined to result
in a five minute delay, the congestion delay for the 11:00 AM - 11:30 AM slot may be
determined to be eleven minutes. Thus, the congestion delay for a slot may be a cumulative
delay resulting from a number of flights in the slot and flights from previous slots that may
affect the slot.

{6076} In an embodiment, a congestion delay determined for a slot may not include
delays from a previous slot if an intervening slot is determined to compensate for the delay.
For example, if a first number of tlights in a first slot {eg, 800 AM - 8:30 AM) is
determined to result in a 10 minute delay, a second number of flights in a second slot (e.g.,
8:30 AM - 9:00 AM) is determined to resuit in a 10 minute surplus of time, and a third
number of tlights 10 a third slot (e.g, 9:00 AM - 9:30 AM) is determined to result ina 5
minute delay, the congestion delay for the third slot may be determined to be 5 minutes since
the second slot may cancel out the delay from the first slot.

6671} In an embodiment, a congestion delay determined for a slot may account for a

residual delay from one or more previous slots. A residual delay may be an estimated
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remaining delay after a prior slot. For exaruple, it a first nuraber of flights in a first slot {e.g.,
8:00 AM - 8:30 AM) is determined to result in a 14 minute delay, a second number of flights
in a second slot (e.g, 830 AM - 9:00 AM) is determined to result in a 10 minute surplus of
time, and a third number of flights in a third slot {(e.g., 9:00 AM - 9:30 AM} is determined to
result in a S minute delay, the congestion delay for the third slot may be determined to be 9
minutes since the second slot may reduce a residual delay from the first slot.

[06072] In step 530, the congestion control application may select a congestion delay
target based on an estimated value of time for a plurality of passengers. A congestion delay
target may be selected for a slot based on, for example, a determined convergence between a
cost of reducing the congestion delay and an estimated value of time for passengers.

16073} Estimating a value of time for passengers may be based on one or more
variables such as, for example, trip purpose (e.g, business or personal travel), identified
characteristics of passenger (e.g., age, sex, education, employment, income, etc.), distance of
travel, and ticket type {e.g., economy, business, first class, etc.). In an embodiment, the value
of time for a passenger may be estimated to be the same as the value of travel time savings
(VTTS) determined by the United States Department of Transportation ({USDOT). In another
emnbodiment, a value of tine for a passenger may be estimated by dividing an annual income

of the passenger divided by 2,080 hours per year to obtain an hourly value of time for the

passenger.
[6074] A convergence between the estimated value of time for the plurality of

passengers and the cost of reducing the congestion delay for increments of time may be used
10 select the congestion delay target. For example, a value of time of 5000 passengers
scheduled for the 40 operations may amount to $190,400 per hour {(e.g, if 1000 business
passenger have a time value of $60 per hour and 4000 personal passengers have a time value
of $32.60 per hour} or 812,693 for 4 minutes. Reducing the congestion delay by 4 minutes
(e.g, from 10 minutes to 6 minutes) may require reducing the 40 operations to 39 operations
by discontinuing operation of a single small aircraft during the slot, which may cost $12,700.
Since the cost of discontinuing operation of the small aircraft achieves a 4 minute congestion
delay reduction which is approximately equal to the estimated value of 4 minutes for the
passengers during the slot, a congestion delay reduction of 4 minutes may be selected. A

convergence between the cost of reducing the congestion delay and the value of time of
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passengers may be determined by wdentifying a closest match between the cost of reducing
the congestion delay and the value of time of passengers.
16075 In step 540, the congestion control application may determune a utilization level
of the slot based on the selected congestion delay target. The utilization level may be a
percentage of a maximum capacity of a runway at an airport. The utilization level {e.g., 87%
of maximum capacity} may be determined based on a selected congestion delay target {e.g., 6
minute delay). For example, if a maximum capacity of a slot at an airport 15 45 scheduled
operations and reducing operations to 39 may achieve a determined congestion delay target, a
utilization level of 87% (i.e., 39 operations divided by maximum capacity of 45 operation)
may be determined.
16076} In step 550, the congestion control application may determine a congestion
preroium for one or mwore flights scheduled during the slot to achieve the determined
utilization level. Achieving the determined utilization level may involve, for example,
disincentivizing flights during peak slots and/or incentivizing flights during non-peak slots.
For example, a premium resulting in a reduction of a flight among flights scheduled for a slot
may be the congestion premium. Achieving the determined utilization level may involve, for
example, a decrease in ticket selection for flights during a peak slot and/or an increase in
ticket selection for flights during a non-peak slot. In an embodiment, the congestion control
application may determine a cost of reducing the congestion delay (e.g, the cost of
discontinuing operation of one or more flights). For example, the cost of reducing the
congestion delay may be the congestion premium.
16677} In an embodiment, the congestion control application may receive data
associated with a bid for utilizing a slot at an airport. The congestion application may analyze
bid data to determine a congestion premium. For example, the bid data may include an index
having associations between a plurality of flight operators {e.g., commercial airlines and
other aircraft operators) and a bid value for a particular slot. Based on a utilization level
determined, a number of flights may be able to utilize the slot to achieve the congestion delay
target. For example, S flights may be able to operate in the slot to achieve a congestion delay
target of a 10 minute delay. A plurality of highest bid values may be determined, and a lowest
bid value of the plurality of highest bid values may be selected as the congestion premium.
For example, if S flights can operate during the slot to achieve the congestion delay target,

and the S highest bids are $5000, $4950, $4920, 84875, and $4865, the congestion premium
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of $486S may be determined. Although some operators may have bid a higher value, the
determined congestion premium {e.g., $4865) may be applied to each flight operator for the
slot.
{0078} in another embodiment, the congestion control application may identify ticket
purchase patterns in ticket data to determine the congestion premium. For example, if a 5%
decrease in ticket selection is needed to achieve the determined utilization level, a value
corresponding to a decrease in ticket selection by 5% may be identified in the ticket data
based on historical reductions in ticket selection. If a value of 320 per ticket is determined to
decrease ticket selection by 5%, the congestion control application may determine that a
congestion premium, for example, of $20,000 for 1000 tickets available during a slot, may
achieve the determined utilization level.
6079} In another embodiment, the congestion control application may determine the
congestion premium by a two-step process including (1) analyzing bid data and (2)
identitying ticket purchase patterns in ticket data. For example, bid data may be analyzed to
determine an initial value for a congestion premiuwm. The initial value of for the congestion
premium may be determined to be, for example, a lowest value of a plurality of values of bids
where a number of the plurality of values 15 equal to the number of flights determined to be
able to utilize the slot to achieve the congestion delay target. For example, if § flights are
determined to be able to utilize the slot to achieve a 10 minute delay target, then a lowest bid
of the top 5 bids may be determined to be an initial congestion premium. The congestion
premium may be allocated to a plurality of tickets (as discussed below with reference to step
560} and ticket acquisition data may be obfained from a ticket vendor server indicated a
number of tickets sold having the congestion premium. Based on the ticket acquisition data,
the congestion control application may reevaluate the congestion premium. The ticket
acquisition data may be analyzed to determine whether to a value of the congestion premium
may be changed. For example, it a determined selection rate is greater than an expected
selection rate, the congestion premium may be increased. In another example, if a determined
selection rate is less than an expected selection rate, the congestion premium may be
decreased.
0030} In step 560, the congestion control application may update a premium schedule
database to allocate the congestion premium among tickets for one or more flights scheduled

during the slot. The premium schedule database may be part of a congestion control server, as
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described with reference to FIG. 2. The congestion premium may be allocated among, for
example, operators of one or more flights and/or tickets for one or more flights scheduled
during the slot. For example, it 5 flights are scheduled for a slot, a congestion premium of
$5000 may be charged to an operator {e.g, a cargo delivery company) of one flight (e g, a
cargo aircraft) and allocated among tickets for the other 4 flights {e.g, passenger aircraft).
Allocating the congestion premium among tickets may involve splitting the congestion
premium evenly or distributing based on one or more variables {e.g., ticket price, ticket type,
atrcraft type, atrcraft takeoft time requirement, aireraft landing time requirement, etc.). For
example, the congestion premium may be aliocated proportionally based on ticket price. In
another example, the congestion premium may be allocated based on an aircraft takeoft time
requirement, where tickets for an aircraft requiring a longer takeoff time may be allocated a
proportionally larger portion of the congestion premium. The congestion premium may be
provided to a ticket vendor server. The congestion premium may be provided to a user
device.

16081} FIGS. 6A-6B are a flow diagram illustrating another sample process for
managing air traffic data, according to various embodiments. The sample process of FIG. 5
may involve an iterative process for determining a congestion premium, based on air traftic
data and pericodically updated ticket data, designed to reduce a congestion delay for a slot of
an airport. The iterative process for determining a congestion premium may include, for
example, obtaining air traffic data from an air traffic activity system server (step 600), storing
the air traffic data into an air tratfic database {e g, air traffic database 210) within the
congestion control server (step 605), querying an air traffic database for air traffic data of an
airport (step 610}, determining, based on the air traffic data, a congestion delay resulting from
the number of flights utilizing the slot of the airport (step 620}, estimating a value of time for
a plurality of expected passengers of the number of flights (step 625), selecting a congestion
delay target based on the estimated time value of a plurality of passengers (step 630},
determining a utilization level of the slot based on the selected congestion delay target (step
640}, determining a congestion premium for one or more flights scheduled during the slot to
achieve the defined utilization level (step 650}, updating a premium schedule database to
allocate the congestion premium among tickets for one or more flights scheduled during the
slot {step 600), providing the congestion premium allocated among tickets for the one or

more tlights scheduled during the slot to a ticket vendor server (step 665}, obtaining ticket
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acquisition data over a time period from the ticket vendor server {step 670), reevaluating the
congestion premium for the one or more flights scheduled during the slot based on the ticket
acquisition data over the time period (step 680), and updating the premiom schedule database
with the reevaluated congestion premium (step 690). Various embodiments for determining a
congestion premium to reduce a congestion delay are discussed below,
{06032} Inn step 600, the congestion control application of the congestion control server
may obtain air traffic data from an air traffic activity system (ATAS) server. The air traffic
data may include schedules of a number of flights utilizing a plurality of slots of a plurality of
airports. A slot is a period of time for an aircraft to take-off or land at the airport.
[0083] The congestion control server may obtain air traffic data from the ATAS server
by transmitting a message to the ATAS server including a query for the air traffic data. In
response to the message, the ATAS server may transmut the air traffic data to the congestion
control server. The congestion control server may receive the air traffic data from the ATAS
server. The congestion control server may identify the received data as air traffic data by, for
example, recognizing a host identification of the ATAS server and/or a data structure of the
received data. Received data identified as air traffic data may be stored in an air traffic
database, as discussed below with reference to step 605,
[0084] In step 6035, the congestion control application of the congestion control server
may store the air traffic data into an air traffic database (e.g., air traffic database 210) withio
the congestion control server. The air traffic database may be a memory device {or a portion
of a memory device) of the congestion control server configured to store the air tratfic data.
The air traffic database may be electrically connected to a processor of the congestion control
server such that the processor may guery the air traffic database.
16085] In step 610, the congestion control application may query an air traffic database
for air traffic data of an airport. The air traffic data may include schedules of a2 number of
flights utilizing a slot of the airport. Various embodiments for querying the air traffic
database are discussed with reference to step 510 in FIG. 5.
[0086] In step 620, the congestion control application may determine, based on the air
traffic data, a congestion delay resulting from the number of flights utilizing the slot of the
airport. Various embodiments for determining the congestion delay are discussed with

reference to step 520 in FIG. 5.
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100871 In step 625, the congestion control application may estimate a value of tiroe for
a plurality of expected passengers of the number of flights. Estimating a value for passenger
time may be based on one or more variables such as, for example, trip purpose {e.g., business
or personal travel), identified characteristics of passenger {(e.g, age, sex, education,
employment, income, etc.), distance of travel, and ticket type (e.g., economy, business, first
class, etc.). Various embodiments for estimating a value for passenger time are discussed
below. Some embodiments may determine different values for different passengers. Some
embodiments may estimate a same value for one or more passengers based on one or more
common variables shared between the passengers.
[6083] In an embodiment, the value of time for a passenger may be estimated to be the
same as the value of travel time savings (VTTS) determined by the United States Department
of Transportation (USDOT). Data associated with the VITS may be obtaived from a USDOT
server via the congestion control server 102, VT'TS may vary depending on one or more other
variables. For example, VITS for a trip purpose defined as “business” may be $60.00 per
hour. In another example, VITS for a trip purpose defined as “personal” may be $32.60 per
hour. Embodiments include assuming an annual rate of growth of 1.2 percent of real median
household income to determine an increase in VITS in any given year,
[0089] In an embodiment, a value of time for a passenger may be estimated by dividing
an annual income of the passenger divided by 2,080 hours per year to obtain an hourly value
of time for the passenger. Annual income of a passenger may be extracted from the ticket
database 230 (e.g., $100,000 per year). The extracted annual income of $100,000 per year
may be divided by 2,080 hours to obtain an estimated hourly value of time for the passenger
of $48.08. In an embodiment, if income data is not available for a passenger, a default annual
income value may be used. The default annual income value may be the median annual of
airline travelers. For example, the median annual income of airline travelers in a given year
(e.g., $70,000) may be divided by 2,080 hours to obtain an estimated hourly value of time for
the passenger of $33.65. If data of a current vear median annual income is not available, data
associated with a prior year median annual income may be used and an annual rate of growth
of 1.2 percent for median annual income may be assumed.
060950} In step 630, the congestion control application may select a congestion delay
target based on an estimated time value of a plurality of customers. Various embodiments for

selecting the congestion delay target are discussed with reference to step 530 in FIG. S.
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10091] In step 640, the congestion control application may determine a utilization level
of the slot based on the selected congestion delay target. Various embodiments for
determining the utilization level are discussed with reference to step 54010 FIG. 5.
10092} In step 650, the congestion conirol application may determine a congestion
premium for one or more flights scheduled during the slot to achieve the defined utilization
level. The congestion control application may determine the congestion premium based on,
for example, bid data associated with one or more flight operators and/or ticket acquisition
data. Determining the congestion premium may be an iterative process involving receiving
updated bid data and/or updated ticket acquisition data to reevaluate the congestion premium.
Vartous embodiments for determining the congestion premium for the one or more flights are
discussed with reference to step 550 in FIG. 5.
[6093] In step 660, the congestion control application may update a premium schedule
database with the congestion premtum determined in step 650. The premium schedule
database may be located within the congestion control server. The premium schedule
database may be updated by a processor within the congestion control server. The congestion
premium may be allocated among, for example, operators of one or more flights and/or
tickets for one or more flights scheduled during the slot. For example, if 5 flights are
scheduled for a slot, a congestion premium of $5000 may be charged to an operator {(e.g., a
cargo delivery company) of one flight {e.g, a cargo aircraft) and allocated among tickets for
the other 4 flights (e.g., passenger aircraft). The congestion premium may be allocated evenly
or unevenly among the operators and/or tickets. For example, the congestion premium may
be divided evenly among a plurality of tickets of flights scheduled during a slot. In another
example, one or more variables (e.g., ticket price, ticket type, takeotft time of aircraft, aircraft
type, flight duration, etc.) may be used to allocate the congestion premium proportionally
based on the one or more variables. Tickets for flights having a longer takeoff time may be
allocated a larger portion of the congestion premuurn since the longer takeoftf time may cause
more of a delay than a flight having a shorter takeoftf time. A larger time gap between flights
may be required for larger aireraft due to a larger wake created by large aircraft compared to
small aircraft. A larger portion of the congestion premium may be allocated to tickets for
large aircraft to account for a large wait time required after takeoff of a large aircraft.
[60694] In step 665, the congestion control application may provide the congestion

premium allocated among tickets for the one or more flights scheduled during the slot to a
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ticket vendor server. The congestion premium allocated among tickets for the one or more
flights may be transmitted electronically by the congestion control server to the ticket vendor
server. The ticket vendor server may provide tickets and the allocated congestion preroium to
a user device. One or more users of one or more user devices may select tickets having the
allocated congestion premium over a period of time {e.g, an hour, several hours, a day, etc ).
Data associated with selected tickets having the allocated congestion premium may be stored
in the ticket vendor server. The ticket acquisition data {(i.e. data associated with selected
tickets having the allocated congestion premium) may be obtained by the congestion control
server, as discussed below with reference to step 670.
[0095] In step 670, the congestion control application may obtain ticket acquisition
data over a time period from the ticket vendor server. The time period may a period of time
(e.g., an hour, day, etc.) subsequent to providing the allocated congestion premium to the
ticket vendor server. The ticket acquisition data may be obtained by transmitting a message to
the ticket vendor server including a query for ticket acquisition data. The ticket vendor server
may fransmit the ticket acquisition data to the congestion control server. The congestion
control server may identify the received data as ticket acquisition data by, for example,
examining a host identification of the transmitting device and/or a data structure of the
received data. The obtained ticket acquisition data may be used to reevaluate the congestion
premium, as discussed below with reference to step 680.
06096} in step 080, the congestion control application may reevaluate the congestion
premium for the one or more flights scheduled during the slot based on the ticket acquisition
data over the time period. The ticket acquisition data may be analyzed to determine a
selection rate for tickets associated with a tlight. If a determined selection rate is greater than
an expected selection rate, the congestion premium may be increased. If a determined
selection rate is less than an expected selection rate, the congestion premium may be
decreased.
10097} In step 690, the congestion conirol application may update the premium
schedule database with the reevaluated congestion premium. Updating the premium schedule
database may include storing the reevaluated congestion premium in the premium schedule
database.
{6098} The reevaluated congestion premium may be allocated among tickets for one or

more flights. The allocated reevaluated congestion premium may be provided to the ticket
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vendor server. Steps 665, 670, 680, and 690 may be repeated if a difference between a
determined selection rate exceeds an expected selection rate by a threshold value, such as, for
example, one standard deviation, two standard deviations, or any fraction of a standard
deviation.
[6099] While processes or blocks are presented in a given order, alternative
embodiments may perform routines having steps, or employ systems having blocks, in a
different order, and some processes or blocks may be deleted, moved, added, subdivided,
combined, and/or modified to provide alternative or subcombinations. FEach of these
processes or blocks may be implemented in a variety of different ways. In addition, while
processes or blocks are at times shown as being performed in series, these processes or blocks
may instead be performed in parallel, or may be performed at different times. When a
process or step is “based on” a value or a computation, the process or step should be
jnterpreted as based at least on that value or that computation.
Computer
180100} FIG. 7 is a diagrammatic representation of a machine in the example form of a
computer system 700 within which a set of instructions, for causing the machine to perform
any one or more of the methodologies or modules discussed herein, may be executed. For
example, the computer system 700 may implement with the congestion server 102, the ATAS
server 104, the ticket vendor server 106, and/or the user device 302.
160101} In the example of FIG. 7, the computer system 700 includes a processor,
memory, non-volatile memory, and an interface device. Various common components (e g,
cache memory) are omitted for dlustrative simplicity. The computer system 700 s intended
to illustrate a hardware device on which any of the components described in the example of
FIGS. 1-6 {and any other components described in this specification) may be implemented.
The computer system 700 may be of any applicable known or convenient type. The
coruponents of the computer system 700 may be coupled together via a bus or through some
other known or convenient device.
100102} This disclosure contemplates the computer systemn 700 taking any suitable
physical form. As example and not by way of limitation, computer system 700 may be an
embedded computer system, a system-on-chip (SOC), a single-board computer system (SBC)
(such as, for example, a computer-on-module (COM) or system-on-module (SOM)}), a

desktop computer system, a laptop or notebook computer system, an interactive kiosk, a
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mainframe, a mesh of computer systems, a mobile telephone, a personal digital assistant
(PDA), a server, or a combination of two or more of these. Where appropriate, computer
system 700 may include one or more computing devices be unitary or distributed; span
multiple locations; span multiple machines; or reside in a cloud, which may include one or
more cloud components in one or more networks. Where appropriate, one or more computer
systemas 700 may perform without substantial spatial or temporal Himitation one or more steps
of one or more methods described or illustrated herein. As an example and not by way of
lumitation, one or more computer systems 700 may perform in real time or in batch mode one
or more steps of one or more methods described or itlustrated herein. One or more computer
systerns 700 may performo at different times or at different locations one or more steps of one
or more methods described or illustrated herein, where appropriate.
(66103} The processor may be, for example, a conventional microprocessor such as an
Intel Pentium microprocessor or Motorola PowerPC microprocessor. One of skill in the
relevant art will recognize that the terms “machine-readable (storage) medium” or
“computer-readable (storage) medium” include any type of device that is accessible by the
Processor.
100104} The memory 1s coupled to the processor by, for example, a bus. The mermory
may include, by way of example but not limitation, random access memory (RAM), such as
dynamic RAM (DRAM) and static RAM (SRAM). The memory may be local, remote, or
distributed.
(60105} The bus also couples the processor to the non-volatile memory and drive unit.
The non-volatile memory 18 often a magunetic floppy or bard disk, a magnetic-optical disk, an
optical disk, a read-only memory (ROM), such as a CD-ROM, EPROM, or EEPROM, a
magnetic or optical card, or another form of storage for large amounts of data. Some of this
data is often written, by a direct memory access process, into memory during execution of
software in the computer system 700, The noun-volatile storage may be local, remote, or
distributed. The non-volatile memory is optional because systems may be created with all
applicable data available 10 memory. A typical computer system will usually include at least
a processor, memory, and a device {e.g., a bus) coupling the memory to the processor.
00106} Software 1s typically stored in the non-volatile memory and/or the drive unit.
Indeed, storing an entire large program in memory may not even be possible. Nevertheless, it

should be understood that for software to run, if necessary, it 1s moved to a computer readable
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location appropriate for processing, and for Hustrative purposes, that location 1s referred to as
the memory in this paper. Even when software is moved to the memory for execution, the
processor will typically make use of hardware registers to store values associated with the
software, and local cache that, ideally, serves to speed up execution. As used herein, a
software program is assumed to be stored at any known or convenient location (from non-
volatile storage to hardware registers) when the software program is referred to as
“implemented in a computer-readable medium.” A processor 1s considered to be “configured
to execute a program” when at least one value associated with the program is stored in a
register readable by the processor.

168107} The bus also couples the processor to the network interface device. The
interface may include one or more of a modem or network interface. It will be appreciated
that a modem or network interface may be considered to be part of the computer system 700
The interface may include an analog modem, ISDN modem, cable modem, token ring
interface, satellite transmission interface (e.g., “direct PC”), or other interfaces for coupling a
computer systern to other computer systems. The interface may include one or more input
and/or output devices. The VO devices may include, by way of example but not limitation, a
keyboard, a mouse or other pointing device, disk drives, printers, a smayner, and other input
and/or output devices, including a display device. The display device may include, by way of
example but not limitation, a cathode ray tube (CRT), hiquid crystal display (LCD), or some
other applicable known or convenient display device. For simplicity, it is assumed that
controllers of any devices not depicted in the example of FIG. 7 reside in the interface.
00108} In operation, the computer system 700 may be controlled by operating system
software that includes a file management system, such as a disk operating system. One
example of operating system software with associated file management system software is
the family of operating systems known as Windows® from Microsoft Corporation of
Redmond, Washington, and their associated file management systems. Another example of
operating system software with its associated file management system software is the
Linux™ gperating systern and its associated file management systern. The file management
systemn is typically stored in the unon-volatile memory and/or drive unit and causes the
processor to execute the various acts required by the operating system to input and output
data and to store data in the memory, including storing files on the non-volatile memory

and/or drive unit.
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[00109] Some portions of the detailled description may be presented in terms of
algorithms and symbolic representations of operations on data bits within a computer
memory. These algorithmic descriptions and representations are the means used by those
skilled in the data processing arts to most etfectively convey the substance of their work to
others skilled in the art. An algorithm is here, and generally, conceived to be a selt-consistent
sequence of operations leading to a destred result. The operations are those requiring physical
manipulations of physical quantities. Usually, though not necessarily, these quantities take
the form of electrical or magnetic signals capable of being stored, transferred, combined,
compared, and otherwise manipulated. It has proven convenient at times, principally for
reasons of common usage, to refer to these signals as bits, values, elements, symbols,
characters, terms, numbers, or the like.

(60110} ft should be borne in mind, however, that all of these and similar terms are to be
associated with the appropriate physical quantities and are merely conventent labels applied
to these quantities. Unless specifically stated otherwise as apparent from the following
discussion, it ts appreciated that throughout the description, discussions utilizing terms such

4

as “processing” or “computing” or “calculating” or “determining” or “displaving” or
“generating” or the like, refer to the action and processes of a computer system, or similar
electronic computing device, that manipulates and transforms data represented as physical
{electronic) quantities within the computer system’s registers and memones into other data
similarly represented as physical quantities within the computer system memories or registers
or other such information storage, transmission or display devices.

00111} The algorithms and displays presented herein are not inherently related to any
particular computer or other apparatus. Various general purpose systems may be used with
programs in accordance with the teachings herein, or it may prove convenient to construct
more specialized apparatus to perform the methods of some embodiments. The required
structure for a variety of these systems will appear from the description below. In addition,
the techniques are not described with reference to any particular programming language, and
various embodiments may thus be implemented using a variety of programruing languages.
100112} In alternative embodiments, the machine operates as a standalone device or may
he connected (e.g., networked) to other machines. In a networked deployment, the machine
may operate in the capacity of a server or a client machine in a client-server network

environment, or as a peer machine in a peer-to-peer {or distributed) network environment.
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00113} The machine may be a server computer, a client computer, a personal computer
(PC), a tablet PC, a laptop computer, a set-top box {(STB), a personal digital assistant (PDA),
a cellular telephone, an 1Phone, a Blackberry, a processor, a telephone, a web appliance, a
network router, switch or bridge, or any machine capable of executing a set of instructions
(sequential or otherwise) that specify actions to be taken by that machine.
100114} While the machine-readable medium or machine-readable storage medium is
shown in an exemplary embodiment to be a single medium, the term “machine-readable
medium” and “machine-readable storage medium” should be taken to include a single
medium or multiple media {(e.g, a centralized or distributed database, and/or associated
caches and servers) that store the one or mwore sets of instructions. The term “machine-
readable medium” and “machine-readable storage medium” shall also be taken to include any
medium that is capable of storing, encoding or carrying a set of instructions for execution by
the machine and that cause the machine to perform any one or more of the methodologies or
modules of the presently disclosed technique and innovation.
1060115} In general, the routines executed to implement the embodiments of the
disclosure, may be implemented as part of an operating system or a specific application,
coruponent, program, object, module or sequence of instructions referred to as “computer
programs.” The computer programs typically comprise one or more instructions set at vartous
tirnes in various memory and storage devices in a computer, and that, when read and
executed by one or more processing units or Processors in a computer, cause the computer to
perform operations to execute elements involving the various aspects of the disclosure.
60116} Moreover, while embodiments have been described in the context of fully
tunctioning computers and computer systems, those skilled in the art will appreciate that the
various embodiments are capable of being distributed as a program product in a variety of
forms, and that the disclosure applies equally regardless of the particular type of machine or
cornputer-readable media used to actually effect the distribution.
06117} Further examples of machine-readable storage media, machine-readable media,
or corputer-readable (storage) media include but are not himited to recordable type media
such as volatile and non-volatile memory devices, floppy and other removable disks, hard
disk drives, optical disks {e.g, Compact Disk Read-Only Memory (CD ROMS), Digital
Versatile Disks, (DVDs), etc.), among others, and transmission type media such as digital and

analog communication links.
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160118} In some circumstances, operation of a memory device, such as a change in state
from a binary one to a binary zero or vice-versa, for example, may comprise a transformation,
such as a physical transformation. With particular types of memory devices, such a physical
transformation may comprise a physical transformation of an article to a different state or
thing. For example, but without limitation, for some types of memory devices, a change in
state may involve an accumulation and storage of charge or a release of stored charge.
Likewise, in other memory devices, a change of state may comprise a physical change or
transformation in magnetic orientation or a physical change or transformation in molecular
structure, such as from crystalline to amorphous or vice versa. The foregoing is not intended
to be an exhaustive list in which a change in state for a binary one to a binary zero or vice-
versa in a memory device may comprise a transformation, such as a physical transformation.
Rather, the foregoing is intended as illustrative examples.

[00119] A storage medium typically may be non-transitory or comprise a non-transitory
device. In this context, a non-transitory storage medium may include a device that is tangible,
meaning that the device has a concrete physical form, although the device may change iis
physical state. Thus, for example, non-transitory refers to a device remaining tangible despite

this change in state.

Remarks

160126} The foregoing description of various embodiments of the claimed subject matter
has been provided for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the claimed subject matter to the precise forms disclosed. Many
modifications and variations will be apparent to one skilled in the art. Embodiments were
chosen and described in order to best describe the principles of the invention and its practical
applications, thereby enabling others skilled in the relevant art to understand the claimed
subject matter, the various embodiments, and the various modifications that are suited to the
particular uses conternplated.

060121} While embodiments have been described in the context of fully functioning
computers and computer systems, those skilled in the art will appreciate that the various
embodiments are capable of being distributed as a program product in a variety of forms, and
that the disclosure applies equally regardless of the particular type of machine or computer-

readable media used to actually effect the distribution.
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100122} Although the above Detailed Description describes certain erabodiments and the
best mode contemplated, no matter how detailed the above appears in text, the embodiments
may be practiced in many ways. Details of the systems and methods may vary considerably
in their implementation details, while still being encompassed by the specification. As noted
above, particular terminology used when describing certain features or aspects of various
embodiments should not be taken fo imply that the terminology is being redefined herein to
be restricted to any specific characteristics, features, or aspects of the invention with which
that terminology is associated. In general, the terms used in the following claims should not
be construed to limit the invention to the specific embodiments disclosed in the specification,
unless those terms are explicitly defined herein. Accordingly, the actual scope of the
invention encompasses not only the disclosed embodiments, but also all equivalent ways of
practicing or implementing the embodiments under the clairs.

66123} The language used in the specification has been principally selected for
readability and instructional purposes, and it may not have been selected to delineate or
circumscribe the inventive subject matter. Accordingly, the disclosure of wvarious
embodiments is intended to be illustrative, but not limiting, of the scope of the embodiments,

which 1s set forth in the following claims.
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CLAIMS
What is claimed is:

1. A method for managing air traffic data comprising:

5 querying an air traffic database for air traffic data of an airport, the air traffic data
comprising schedules of a number of flights utilizing a slot of the airport, wherein the
slot 18 a period of time for an aircraft operation associated with a specific runway or
taxiway of the airport;

determining, based on the air traffic data, a congestion delay resulting from the number of
10 flights utilizing the slot of the airport;

selecting a congestion delay target based on an estimated value of time for a plurality of

passengers,

determining a utilization level of the slot based on the selected congestion delay target;

determining a congestion premium for one or more flights scheduled during the slot to
15 achieve the determined utilization level; and

updating a premium schedule database to allocate the congestion premium among tickets

for the one or more flights scheduled during the slot.
2. The method of claim 1, wherein the congestion delay 1s:

20 an average wait time for the number of flights utilizing the slot of the airport;

a median wait time for the number of flights utilizing the slot of the airport;

a longest wait time for the number of flights utilizing the slot of the airpost;

a distribution of wait times for the number of flights utilizing the slot of the airport, or

any combination thereof.
25

3. The method of claim 1, further comprising:

updating the premium schedule database to allocate the congestion premium among one

or more operators of the one or more flights scheduled during the slot.
30

4. The method of claim 1, wherein determining the congestion premium comprises iteratively

reevaluating the congestion premium based on ticket acquisition data.
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The method of claim 1, wherein determining the congestion premium comprises
iteratively reevaluating the congestion premium based on bid data associated with the slot

of the airport.

The method of claim 1, wherein the selected congestion delay target results in an
estimated yield loss from reducing the number of flights equal to the estimated value of

time for the plurality of passengers.

The method of claim 1, wherein the selected congestion delay target is further based on:
an estimated vield loss from reducing the number of flights;

a salary of crew members scheduled for the number of flights utilizing the slot of the
airport;

a valuation of a security risk of the congestion;

a valuation of medical costs incurred from congestion related air pollution; or

any combination thereof.

The method of claim 1, wherein selecting the congestion delay target comprises
identifving a convergence between an estimated yield loss from reducing the number of

flights and the estimated value of time for the plurality of passengers.

The method of claim |, wherein the utilization level is a percentage of a maximum

capacity for the slot.

The method of claim 1, wherein the congestion premium is either of:

a fee estimated to reduce a scheduled number of flights in the slot down to the determined
utilization level; and

an incentive estimated to increase the scheduled number of flights in the slot up to the

determined utilization level.

The method of claim 1, further comprising:
cbtaining, by a congestion control server from an air traffic activity system server, the air

traffic data;
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storing, by the congestion control server, the air traffic data into the air traffic database
within the congestion control server; and
providing the congestion premium allocated among tickets for the one or more fhights

scheduled during the slot to a ticket vendor server.

The method of claim 11, further comprising:

obtaining, by the congestion control server from the ticket vendor server, ticket
acquisttion data over a time period,

reevaluating the congestion premium for the one or more flights scheduled during the slot
based on the ticket acquisition data over the time period; and

updating the premium schedule database with the reevaluated congestion premium.

The method of claim 12, further comprising

providing the reevaluated congestion premium to the ticket vendor server.

The method of claim 11, further comprising:
iteratively performing the following:
obtaining, by the congestion control server from the ticket vendor server, ticket
acquisition data over a time period;
determining, based on the ticket acquisition data, a selection rate of tickets having the
allocated congestion premium; and
performing either of the following:
in response to determining that a difference between the determined selection rate
and an expected selection rate exceeds a threshold, reevaluating the congestion
premium for the one or more flights scheduled during the slot based on the
ticket acquisition data over the time period, and providing the reevaluated
congestion premium to the ticket vendor server; or
in response to determining that the difference between the determined selection
rate and an expected selection rate does not exceed a threshold, terminating

iteration of said iteratively performing.

The method of claim 1, wherein the aircraft operation is a takeotf or a landing.
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The method of claim 1, wherein determining the congestion delay comprises determining

a residual delay resulting trom flights scheduled in previous slots.

The method of claim 1, wherein determining the congestion premium Comprises

identitying ticket purchase patterns in ticket data including historical reductions in ticket

selection based on an increase in ticket price.

i8.

19.

A method for managing air traffic data comprising:

obtaining, by a congestion control server from an air traffic activity system server, ait
traffic data comprising schedules of flights utilizing a plurality of slots of a plurality
of airports, wherein a slot 15 a period of time for an aircraft operation associated with
a specific runway or taxiway of an airport;

storing, by the congestion control server, the air traffic data into an air traffic database
within the congestion control server;

querying the air traffic database for a portion of air traffic data, the portion of air traffic
data comprising schedules of a number of flights utilizing the slot of the airport;

determining, based on the air traffic data, a congestion delay resulting from the number of
flights utilizing the slot of the airport;

estimating a value of time for a plurality of expected passengers of the number of flights;

selecting a congestion delay target based on the estimated value of time for the plurality
of expected passengers of the number of flights;

determining a utilization level of the slot based on the selected congestion delay target;

determining a congestion premium for one or more flights scheduled during the slot to
achieve the determined utilization level; and

updating a premium schedule database to allocate the congestion premium among tickets

for the one or more flights scheduled during the slot.

The method of claim 18, further comprising:
providing the congestion premium allocated among tickets for the one or more flights

scheduled during the slot to a ticket vendor server.
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20. The method of claim 19, further comprising:
obtaining, by the congestion control server from the ticket vendor server, ticket
acquisttion data over a time period;
reevaluating the congestion premium for the one or more flights scheduled during the slot
based on the ticket acquisition data over the time period; and

updating the premium schedule database with the reevaluated congestion premium.

21. The method of claim 18, further comprising:
iteratively performing the following:
obtaining, by the congestion control server from the ticket vendor server, ticket
acquisition data over a time period,;
determining, based on the ticket acquisition data, a selection rate of tickets having the
allocated congestion premium; and
performing etther of the following:
in response to determining that a difference between the determined selection rate
and an expected selection rate exceeds a threshold, reevaluating the congestion
premium for the one or more flights scheduled during the slot based on the
ticket acquisition data over the time period, and providing the reevaluated
congestion premium to a ticket vendor server; or
in response to determining that the difference between the determined selection
rate and an expected selection rate does not exceed a threshold, terminating

iteration of said iteratively performing,

22. Anair traffic data management system comprising;

a server having a processor and a tangible storage device;

an interface of the server configured to enable communication with an air traffic activity
system server and a ticket vendor server; and

program instructions embodied on the tangible storage device for execution by the
processor, the program instructions configured to cause the processor to perform a
method comprising:

obtatning, from the air traffic activity system server via the interface, air traffic

data comprising schedules of a number of flights utilizing a slot of an airport,
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wherein the slot 1s a period of time for an aircraft operation associated with a
specific runway or taxiway of an airport;

determining, based on the air traffic data, a congestion delay resulting from the
number of flights utilizing the slot of the airport;

selecting a congestion delay target based on an estimated value of time for a
plurality of passengers;

determining a utilization level of the slot based on the selected congestion delay
target;

determining a congestion premium for one or more flights scheduled during the
slot to achieve the determined utilization level; and

updating a premium schedule database to allocate the congestion premium among

tickets for the one or more flights scheduled during the slot.

23. The air traftic data management system of claim 22, further comprising:
providing the congestion premium allocated among tickets for the one or more flights

scheduled during the slot to the ticket vendor server,

24, The air traftic data management system of claim 22, further comprising:
obtaining, from the ticket vendor server, ticket acquisition data over a time period;
reevaluating the congestion premium for the one or more flights scheduled during the slot
based on the ticket acquisition data over the time period; and

updating the premium schedule database with the reevaluated congestion premium.
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