
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

93
0 

67
3

A
1

TEPZZ 9¥Z67¥A_T
(11) EP 2 930 673 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
14.10.2015 Bulletin 2015/42

(21) Application number: 14305520.0

(22) Date of filing: 09.04.2014

(51) Int Cl.:
G06Q 10/04 (2012.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: Amadeus S.A.S.
06410 Biot (FR)

(72) Inventors:  
• Benque, David

06370 Mouans-Sartoux (FR)

• Abboud, Edmond
06600 Antibes (FR)

• Lamorinière, Cedric
06160 Juan-Les-Pins (FR)

(74) Representative: Hnich-Gasri, Naïma
Marks & Clerk France 
Immeuble Visium 
22, avenue Aristide Briand
94117 Arcueil Cedex (FR)

(54) Travel planning system

(57) Methods, systems, and computer program prod-
ucts for generating travel proposals that satisfy traveler
defined stopover and segment time and activity con-
straints. A travel planning module receives data relating
to a travel request from a traveler. The travel request may
include data defining an origin, a destination, and a trip
constraint (54, 56) requiring a stopover. The travel plan-
ning module (52) determines a minimum number of seg-
ments required to satisfy the trip constraints, and gener-

ates a set of routes with each route comprising a number
of links greater than or equal to the minimum number of
required segments. The travel planning module may then
populate each of the routes with scheduled segments to
generate a plurality of candidate travel proposals (76)
based on data received from a scheduling database.
Candidate travel proposals that do not satisfy the trip
constraints may be discarded, and the remaining candi-
date travel proposals displayed to the traveler.
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Description

BACKGROUND

[0001] The invention generally relates to computers
and computer software, and in particular to methods, sys-
tems, and computer program products for generating
travel proposals based on traveler defined constraints.
[0002] Travel planning programs are available that fa-
cilitate planning of trips by combining carrier segments,
such as trains or flights, into one or more travel proposals
that connect an origin to a destination. One or more of
the travel proposals may then be presented to a traveler
or travel agent based on criteria such as a travel time or
price.
[0003] Conventional travel planning systems are
based on search engines that determine a "best" travel
proposal between the origin and destination based on
preselected traveler preferences and optimization rules
embedded in the search engine. Traveler preferences
that may be entered typically include distance or travel
time and cost criteria, with the traveler typically identifying
whether they want to prioritize speed or cost. In the case
where speed is the priority, the travel planning system
will typically return the shortest or quickest travel propos-
als between the origin and destination. In the case where
cost is the primary concern, the travel planning system
may present the lowest cost travel proposals to the trave-
ler. In either case, the traveler may provide the desired
origin, destination, departure time, and arrival time to the
travel planning program. The travel planning program
may then determine and compare the possible travel op-
tions between the origin and destination for periods of
time corresponding to the requested departure and ar-
rival times.
[0004] In some cases, the travel planning system may
use data provided by a computer reservation system to
generate travel proposals. Computer reservation sys-
tems typically include one or more databases that store
and retrieve information on travel product cost and avail-
ability. Computer reservation systems may also conduct
transactions related to booking air, rail, shuttle, or bus
segments, hotel rooms, rental cars, and other travel re-
lated services. A computer reservation system config-
ured to book reservations for multiple travel service pro-
viders is commonly referred to as a Global Distribution
System (GDS). A GDS is typically operated by a third
party service provider, such as Amadeus IT Holding SA.
Third party service providers may offer GDS services that
connect travel service provider systems to indirect seller
systems. The GDS may thereby enable the indirect sell-
ers to search for and sell travel services offered by mul-
tiple travel service providers. Indirect sellers such as trav-
el agencies may subscribe to the GDS to access travel
information and book reservations for travel services pro-
vided by the travel service providers. When booking trav-
el products for a traveler, travel agents may determine
available carrier segments that connect the requested

origin and destination using data provided by the GDS.
Thus, travelers may be provided with indirect access to
the GDS through the subscribing travel agency.
[0005] On-line travel agency systems may provide
travelers with access to data retrieved from the GDS via
the Internet, thereby allowing travelers to shop for travel
products autonomously. To this end, on-line travel agen-
cy systems may be coupled to the GDS to access travel
information such as available segments and prices, and
may use a travel planning program to search for travel
products. The traveler may access the travel agency sys-
tem and input travel criteria over the Internet using a web
browser. The travel agency system may then access
travel information and/or reserve travel products such as
flights, hotel rooms, or rental cars and display the results
to the traveler via the browser.
[0006] Conventional travel planning systems typically
determine which travel proposals to display to travelers
by simply selecting segments that provide travel propos-
als having the fewest connections, the shortest total trav-
el time, or the lowest cost. Travel proposals may also be
filtered so that the travel proposals are limited to seg-
ments provided by a particular carrier or that offer a par-
ticular feature, such as first class seating. Thus, the travel
proposals provided to travelers by conventional travel
planning systems generally represent a compromise be-
tween the time spent traveling, a desired level of comfort,
and the cost of the travel services.
[0007] In some cases, travelers may have particular
needs that require unconventional travel arrangements,
such as trips having scheduled stopovers during which
they can disembark from the conveyance or predeter-
mined segment lengths. Because conventional travel
planning systems simply optimize travel proposals based
on the quickest or cheapest available travel proposals,
they are not capable of accounting for these types of
travel constraints. The traveler or the travel agent must
therefore manually select travel arrangements that sat-
isfy the traveler’s time constraints. This typically requires
separately searching for and booking trip segments so
that the trip includes stopovers or segments that satisfy
the traveler’s constraints. Such a trial-and-error ap-
proach is cumbersome at best, and is unlikely to return
an optimal travel proposal since selections are made se-
quentially based on artificial limitations imposed by the
manual process. This may be especially so with complex
travel arrangements.
[0008] Thus, improved systems, methods, and com-
puter program products for automated travel planning
are needed that enable travelers to set trip constraints
that include planned stopovers and required segment
lengths.

SUMMARY

[0009] In order to address these and other problems,
there is provided a method of generating a travel proposal
as defined in the appended independent claim 1, a sys-
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tem of generating a travel proposal as defined in append-
ed claim 12, and a computer program as defined in ap-
pended claim 15. Preferred embodiments are defined in
the dependent claims.
[0010] The method and the system according to the
various embodiments of the invention allows generation
of optimized journey options that satisfy the segmenta-
tion time constraints, with no need for the user to specify
in advance the places where he or she desires to make
a break. In particular, the invention obviates the need for
the user to search manually about each possible con-
nection and to investigate about the possible activities or
service available in the connection locations.
[0011] Further advantages of the present invention will
become clear to the skilled person upon examination of
the drawings and detailed description. It is intended that
any additional advantages be incorporated herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate various embodiments of the invention and, to-
gether with the general description of the invention given
above, and the detailed description of the embodiments
given below, serve to explain the embodiments of the
invention.

Figure 1 is a diagrammatic view of an exemplary
operating environment including a plurality of com-
puting systems in communication via a network.

Figure 2 is a diagrammatic view of an exemplary
computing system of figure 1.

Figure 3 is a schematic view of a travel planning mod-
ule that is in communication with a routing database
and comprising a calculation engine and a schedul-
ing engine for generating travel proposals.

Figure 4 is a diagrammatic view of a density sheet
used to index segments in the routing database of
figure 3.

Figure 5 is a flowchart depicting a process that may
be executed by the travel planning module for gen-
erating routes connecting an origin to a destination
and generating the travel proposals based on the
routes.

Figure 6 is a flowchart depicting additional details of
the process of figure 5.

Figure 7 is a flowchart depicting additional details of
the process of figure 6.

Figure 8 is a flowchart depicting additional details of
the process of figure 5.

DETAILED DESCRIPTION

[0013] The methods, systems, and computer program
products according to embodiments of the invention may
allow generation of optimized travel proposals that satisfy
a travel constraint. In particular, embodiments may ena-
ble a traveler to plan a trip satisfying a segmentation time
constraint without the traveler having to specify in ad-
vance a place or time where they desire to include a
break in travel, referred to herein as a stopover. Embod-
iments of the invention may thereby eliminate the need
for the traveler to search manually about each possible
stopover location, and to investigate about the possible
activities or service available in the stopover locations
when planning a trip having the segmentation time con-
straint.
[0014] Embodiments of the invention may be imple-
mented by a computing system comprising one or more
networked computers or servers. The computing system
may provide processing and database functions for travel
related systems, such as a travel planning module. The
travel planning module may be configured to receive data
defining a set of trip requirements for a trip being planned
by a traveler. This data may define a starting location or
"origin", an ending location or "destination", and one or
more trip constraints. The trip constraints may include a
requirement that the trip include a stopover between seg-
ments during which the traveler may disembark from a
conveyance, such as a plane, a train, or a bus. The trip
constraints may specify that the stopover occur at a par-
ticular location, at a particular time, have a particular du-
ration, or include a particular activity. The trip constraints
may also specify a constraint on one or more segments
of the trip, such as a maximum or minimum allowable
segment duration, allowable types of segment (e.g., air,
rail, water, or road segment), or a desired combination
of types of segments (e.g., a rail segment and an air
segment). Data received from the traveler may also in-
clude data defining criteria for ranking travel proposals
meeting the trip constraints. Based on the received in-
formation, the travel planning module may determine a
plurality of trip proposals that satisfy the trip constraints,
and cause these proposals to be displayed to the traveler.
[0015] The travel planning module may thereby enable
travelers searching for or making travel arrangements
through a travel agency system, such as an on-line travel
agency system, to specify the trip constraints and be pre-
sented with travel proposals that satisfy the constraints.
For example, the traveler may enter a minimum or max-
imum allowable segment duration, or a minimum or max-
imum allowable stopover duration. The travel proposals
presented to the traveler may be filtered so that only travel
proposals that include segments having a duration which
corresponds to the allowable segment duration, or that
provide the minimum allowable stopover duration, are
displayed to the traveler. The traveler may thereby
search for travel proposals that satisfy segment and stop-
over time constraints without a need to specify a partic-
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ular time or place for the stopover. In particular, embod-
iments of the invention may eliminate the need for the
traveler to search manually about each possible stopover
location, or to investigate possible activities or service
available at the potential stopovers, in order to book a
trip that meets desired segment and stopover require-
ments.
[0016] Referring now to figure 1, an operating environ-
ment 10 in accordance with an embodiment of the inven-
tion may include a Global Distribution System (GDS) 12,
one or more travel product provider systems, such as
carrier systems 14, one or more travel shopping or indi-
rect seller systems, such as a travel agency system 16,
a travel planning system 18, and one or more traveler
systems 20. Each of the GDS 12, carrier systems 14,
travel agency system 16, travel planning system 18, and
traveler system 20 may communicate through a network
22. The carrier systems 14 may each include a Computer
Reservation System (CRS) and/or billing system for the
respective airline that enables the GDS 12 and/or travel
agency system 16 to reserve and pay for airline tickets.
The carrier systems 14 may also interact with each other,
either directly or through the GDS 12, to enable a vali-
dating carrier to sell tickets for seats provided by an op-
erating carrier. The operating carrier may then bill the
validating carrier for the services provided. The network
22 may include one or more private and/or public net-
works (e.g., the Internet) that enable the exchange of
data.
[0017] The GDS 12 may be configured to facilitate
communication between the carrier systems 14 and trav-
el agency systems 16 by enabling travel agents, validat-
ing carriers, or other indirect sellers to search for available
segments and book reservations on one or more carrier
systems 14 via the GDS 12. To this end, the GDS 12
may maintain links to each of the carrier systems 14 via
the network 22. These links may allow the GDS 12 to
obtain scheduling and availability data for segments from
the carrier systems 14, and travel proposal reservation
requests to the carrier systems 14. The carrier and travel
agency systems 14, 16 may thereby book flights, trains,
or other types of segments on multiple carriers via a sin-
gle connection to the GDS 12. The GDS 12 may store
and/or maintain a Passenger Name Record (PNR) that
includes a complete set of data for an itinerary of a trip,
including segments from multiple carriers and/or other
travel services comprising the trip such as hotel and rent-
al car reservations.
[0018] The travel agency system 16 may include a web
server that provides a publicly accessible website. This
website may be configured to provide access to travel
planning features, such as the ability to search for travel
products matching a travel request. To this end, the travel
agency system 16 may provide the traveler with access
to data from one or more databases hosted by the GDS
12, carrier systems 14, travel agency system 16, and
travel planning system 18. In an alternative embodiment
of the invention, the travel agency system 16 may be a

proprietary system that limits access to travel service pro-
viders or travel agents, in which case access may be
provided through a private website or other application.
[0019] The travel planning system 18 may be in com-
munication with the travel agency system 16 via the net-
work 22 or some other suitable connection. In alternative
embodiments of the invention, all or a portion of the travel
planning system 18 may be integrated into one or more
of the other systems 12, 14, 16, 20. In any case, travelers
or travel agents may use the travel agency system 16 to
generate and/or search for travel proposals that satisfy
a travel request received from the traveler using the travel
planning system 18.
[0020] The traveler system 20 may be any suitable
computing system configured to communicate over the
network 22. For example, the traveler system 20 may
comprise a desktop, laptop, or tablet computer, a smart
phone, or any other computing device that enables the
traveler to search for and book travel services over the
network 22. In an embodiment of the invention, the trave-
ler system 20 may include a web-browser application that
communicates with a web-server application hosted by
the travel agency system 16. The web-server application
may, in turn, communicate with the GDS 12, carrier sys-
tems 14, and/or travel planning system 18 to obtain data
relating to available travel segments, and to generate
travel proposals that satisfy the travel request.
[0021] Referring now to figure 2, the GDS 12, carrier
systems 14, travel agency system 16, travel planning
system 18, and traveler system 20 of operating environ-
ment 10 may be implemented on one or more computing
devices or systems, referred to collectively as a compu-
ter, such as computer 30. The computer 30 may include
a processor 32, a memory 34, a mass storage memory
device 36, an input/output (I/O) interface 38, and a Hu-
man Machine Interface (HMI) 40. The computer 30 may
also be operatively coupled to one or more external re-
sources 42 via the network 22 and/or I/O interface 38.
External resources may include, but are not limited to,
servers, databases, mass storage devices, peripheral
devices, cloud-based network services, or any other suit-
able computing resource that may used by the computer
30.
[0022] The processor 32 may include one or more de-
vices selected from microprocessors, micro-controllers,
digital signal processors, microcomputers, central
processing units, field programmable gate arrays, pro-
grammable logic devices, state machines, logic circuits,
analog circuits, digital circuits, or any other devices that
manipulate signals (analog or digital) based on opera-
tional instructions that are stored in the memory 34. Mem-
ory 34 may include a single memory device or a plurality
of memory devices including, but not limited to, read-only
memory (ROM), random access memory (RAM), volatile
memory, non-volatile memory, static random access
memory (SRAM), dynamic random access memory
(DRAM), flash memory, cache memory, or any other de-
vice capable of storing information. The mass storage
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memory device 36 may include data storage devices
such as a hard drive, optical drive, tape drive, non-volatile
solid state device, or any other device capable of storing
information. A database 44 may reside on the mass stor-
age memory device 36, and may be used to collect and
organize data used by the various systems and modules
described herein.
[0023] Processor 32 may operate under the control of
an operating system 46 that resides in memory 34. The
operating system 46 may manage computing resources
so that computer program code embodied as one or more
computer software applications, such as an application
48 residing in memory 34, may have instructions execut-
ed by the processor 32. In an alternative embodiment,
the processor 32 may execute the application 48 directly,
in which case the operating system 46 may be omitted.
One or more data structures 50 may also reside in mem-
ory 34, and may be used by the processor 32, operating
system 46, and/or application 48 to store or manipulate
data.
[0024] The I/O interface 38 may provide a machine in-
terface that operatively couples the processor 32 to other
devices and systems, such as the network 22 and/or ex-
ternal resource 42. The application 48 may thereby work
cooperatively with the network 22 and/or external re-
source 42 by communicating via the I/O interface 38 to
provide the various features, functions, applications,
processes, and/or modules comprising embodiments of
the invention. The application 48 may also have program
code that is executed by one or more external resources
42, or otherwise rely on functions and/or signals provided
by other system or network components external to the
computer 30. Indeed, given the nearly endless hardware
and software configurations possible, persons having or-
dinary skill in the art will understand that embodiments
of the invention may include applications that are located
externally to the computer 30, distributed among multiple
computers or other external resources 42, or provided
by computing resources (hardware and software) that
are provided as a service over the network 22, such as
a cloud computing service.
[0025] The HMI 40 may be operatively coupled to the
processor 32 of computer 30 in a known manner to allow
a user of the computer 30 to interact directly with the
computer 30. The HMI 40 may include video and/or al-
phanumeric displays, a touch screen, a speaker, and any
other suitable audio and visual indicators capable of pro-
viding information to the user. The HMI 40 may also in-
clude input devices and controls such as an alphanumer-
ic keyboard, a pointing device, keypads, pushbuttons,
control knobs, microphones, etc., capable of accepting
commands or input from the user and transmitting the
entered input to the processor 32.
[0026] Referring now to figure 3 and in accordance with
an embodiment of the invention, a travel planning module
52 may be configured to receive data relating to the travel
request, such as origin and destination data 54, depar-
ture and arrival time data 55, trip constraints data 56, and

traveler preferences data 57. The travel planning module
52 may be represented by application 48 (figure 2). The
origin and destination data 54 may define a starting lo-
cation-ending location pair (e.g., a city pair), specific lo-
cations or points of access in the departure and arrival
cities such as airports for flight segments, train stations
for rail segments, street addresses for bus or other road-
based forms of transportation, or any other suitable start-
ing and ending locations defined by the travel request.
The origin and destination data 54 may also define geo-
graphic coordinates such as Global Positioning Satellite
(GPS) coordinates, or may be converted into geographic
coordinates. The origin may be entered by the traveler,
or may be determined based on GPS coordinates ob-
tained by the traveler system 20. For example, a traveler
system 20 comprising a smart phone or other mobile de-
vice may include a GPS receiver, and may provide the
traveler’s location to the travel planning module 52. The
departure and arrival time data 55 may define desired
dates and times for departing from the origin and arriving
at the destination.
[0027] The trip constraints data 56 may define condi-
tions relating to one or more time constraints on one or
more of the segments or stopovers comprising the de-
sired trip. These conditions may include: (1) a segment
constraint, such as a minimum or maximum allowable
segment duration, and (2) a stopover constraint, such as
a minimum or a maximum allowable stopover duration.
The traveler preferences data 57 may be included in the
trip request, or maintained as part of a user profile in a
database. The data 54-57 may be received, for example,
from the travel agency system 16 in response to the travel
agency system 16 receiving the travel request from the
traveler system 20.
[0028] The traveler preferences data 57 may include
data corresponding to traveler inputs identifying options
enabled through a user interface. The options selected
may depend at least in part on the options provided to
the traveler by the travel agency system 16. Exemplary
selectable options provided to the traveler may include:
(1) a preferred carrier, such as an airline, railway, or bus
line; (2) a preferred flight service, such as a charter flight;
(3) a preferred connection mode, such as a non-stop or
direct segment; (4) a multi-mode option, the selection of
which specifies that the trip should include more than one
type of segment, such as an air segment and a rail seg-
ment; (5) a time sliding window option that automatically
shifts the schedule to a time window of 6 d days; (6) a
traveler type, such as an individual, a corporation, or a
travel agency; and (7) specification of a particular con-
necting location. The traveler preferences data 57 may
be used by the travel planning module 52 to determine
ranking criteria.
[0029] The travel planning module 52 may be in com-
munication with a scheduling database 62, a routing da-
tabase 63, an operational database 64, and an activities
database 65. Each of the databases 62-65 may be rep-
resented by database 50 in the 44 (figure 2). The travel
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planning module 52 may include a calculation engine 70
that generates a set of routes 72, and a scheduling engine
74. The scheduling engine 74 may generate travel pro-
posals 76 based on the set of routes 72, taking into ac-
count the trip constraints data 56 and the traveler pref-
erences data 57. The travel proposals 76 may be ranked
and/or selected based on the ranking criteria. The sched-
uling engine 74 may also generate one or more activity
recommendations 78 based on the stopovers in the travel
proposals 76 and data retrieved from the activities data-
base 65.
[0030] The scheduling database 62 may provide seg-
ment schedule information, such as scheduled departure
and arrival times for segments and the carrier providing
the segment. The segment schedule information may be
used by the travel planning module 52 to generate the
travel proposals 76. To this end, the scheduling database
62 may include data relating to available segments pro-
vided by the one or more carriers as indexed lists of serv-
ice information, such as flights, trains, bus routes, as well
as identification numbers identifying the service and car-
rier for each segment. Each segment may define a sched-
uled transportation service, such as a flight, train, or bus,
connecting two locations forming a "market". The seg-
ment may thereby define a specific transportation service
that provides one-way travel in the market. Exemplary
segments may include, but are not limited to, a non-stop
direct transportation service (e.g., a flight having a single
leg connecting the market), a direct transportation serv-
ice with a stop at an intermediate location, and/or a trans-
portation service that includes one or more connections
between multiple legs (e.g., a flight that requires the
traveler to switch planes).
[0031] The scheduling database 62 may include data
relating to scheduled segments for one or more carriers.
This data may include the starting and ending locations,
or the market served by the segment, scheduled depar-
ture and arrival times, cost, availability, the type of seg-
ment (air, rail, or bus service), the travel time, class of
service, and any other data relating to the segment. The
scheduling database 62 may thereby provide segment
information used to define the travel proposals 76. In an
embodiment of the invention, the scheduling database
62 may comprise a plurality of databases each main-
tained by the carrier providing the segment, a central
database that aggregates segment information from a
plurality of sources, or a combination of separate and
central databases.
[0032] The routing database 63 may include data de-
fining markets served by one or more segments provided
by the carriers. This data may be indexed by the starting
pair that defines the market, and may include data indic-
ative of the distance covered by and the time required to
complete each of the segments serving the market, the
date or day of the week the segments are available, and
the carrier that provides the segment. The routing data-
base 63 may thereby provide data defining one or more
transportation networks comprising a plurality of loca-

tions, or "nodes" connected by "links", with each pair of
linked nodes corresponding to a market served by at least
one segment. For example, a market having at one or
more segments could be defined by two nodes connect-
ed by a link. Two markets sharing a common location
(e.g., Chicago-New York and New York-Paris) could be
defined by three nodes (Chicago, New York, and Paris)
connected by two links (one or more segments connect-
ing Chicago to New York, and one or more segments
connecting New York to Paris).
[0033] The routing database 63 may thereby enable
the calculation engine 70 to generate routes connecting
the origin to the destination by selecting links connecting
the nodes corresponding to the origin and destination.
These routes may then be used by the scheduling engine
74 to identify scheduled segments in the scheduling da-
tabase 62 that may be used to generate the travel pro-
posals 76. In an alternative embodiment of the invention,
the scheduling database 62 and routing database 63 may
be integrated into a single database. The travel planning
module 52 may also rely solely on data stored in the
scheduling database to generate the travel proposals 76,
in which case the routing database may be eliminated.
Persons having ordinary skill in the art will therefore un-
derstand that embodiments of the invention are not lim-
ited to systems including the routing database 63.
[0034] The operational database 64 may provide real-
time data relating to one-time events that could affect the
travel proposals 76. For example, the operational data-
base 64 may include data about current or predicted
weather conditions, canceled flights, train derailments,
road construction, strikes and other events which may
impact the ability of the carriers to provide the scheduled
segments. In an embodiment of the invention, the travel
planning module 52 may use data provided by the oper-
ational database 64 to take into account one-time events
when generating the travel proposals. For example, the
travel planning module 52 may be configured to check
for canceled flights and remove any affected segments
from the travel proposal generation process.
[0035] The travel planning module 52 may be provided
by one or more applications 48 running on one or more
computing systems, such as the GDS 12, travel agency
system 16, travel planning system 18, as a cloud-based
service, or by any other suitable computing system. In
an embodiment of the invention, the travel agency sys-
tem 16 may provide the travel planning module 52 with
the data 54-57 used to generate one or more travel pro-
posals 76 and/or activity recommendations 78. The travel
proposals 76 and activity recommendations 78 may then
be transmitted to the travel agency system 16 for display
to the traveler via the traveler system 20.
[0036] The travel planning module 52 may be config-
ured to generate travel proposals 76 including two or
more segments connecting the origin and destination via
a stopover so that each travel proposal satisfies the trip
constraints. The trip constraints may also include an ac-
tivity related constraint, such as a requirement that a res-
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taurant, hotel, or leisure activity be available at or near
the stopover location. In this case, the travel planning
module 52 may select segments that connect the origin
and destination through a stopover location that satisfies
the desired activity related constraint.
[0037] The travel planning module 52 may filter the
travel proposals 76 based on the traveler preferences
data 57. The travel planning module 52 may thereby be
used to schedule trips having a specific mode of trans-
portation (e.g., air travel only), for a specific carrier (e.g.,
AIR FRANCE®), or for multiple modes of transportation
independent of the carrier. For travel including multiple
modes of transportation, the travel proposals 76 may in-
clude segments comprising different modes of transpor-
tation (e.g., an air segment and a rail segment). In this
case, the traveler may specify traveler preferences relat-
ed to the preferred modes of transportation in the travel
request.
[0038] The travel request may include data defining
the origin and the destination for the requested trip. The
origin may correspond to a desired geographical location
or departure point where the trip is to begin, while the
destination may correspond to a desired geographical
location or arrival point where the trip is to end. The trave-
ler may also enter data defining desired departure and
arrival dates and times through the user interface. This
data may include a desired date and time for departing
from the origin, and a desired date and time for arriving
at the destination. The traveler may also input data de-
fining one or more traveler preferences that may provide
criteria used to rank the travel proposals 76 as discussed
above. The travel planning module 52 may use the cri-
teria used to rank the travel proposals so that travel pro-
posals which more closely match the traveler preferenc-
es are displayed more prominently to the traveler. For
example, the travel planning module 52 may be config-
ured so that out of a total number of travel proposals
which satisfy the travel request, just a portion that satisfy
the traveler preferences are displayed to the traveler. Ex-
emplary traveler preferences may define ranking criteria
including a cost of the segments, preferred modes of
transportation or the types of segments comprising the
travel proposal, classes of service for the segments, dis-
tances of the segments, and desired travel time of the
segments over and above any temporal trip constraints.
[0039] The segment constraint may comprise one or
more time constraints related to a desired segmentation
of the trip. For example, the segment constraint may in-
clude a time constraint for a segment of the trip (e.g., at
least one segment must have a duration greater than the
minimum segment time), or for all segments of the trip
(e.g., no segment may have a duration exceeding the
maximum time constraint). Exemplary segment con-
straints may include a minimum segment time, which
may define a minimum duration that must be provided
by at least one segment of the requested trip, and a max-
imum segment time, which may define a maximum al-
lowable duration for any of the segments.

[0040] The minimum segment time constraint may be
specified, for example, when the traveler desires an un-
interrupted period during a portion of the trip. This unin-
terrupted period of time may be used by the traveler for
a planned activity during the trip, such as working, read-
ing, resting, or any other suitable activity. In an embodi-
ment of the invention, the minimum segment time may
be associated with a specific time window. The time win-
dow may specify a desired period of time during which
the uninterrupted period of time is to occur. To this end,
the time of occurrence constraint may define a window
of time during which the segment having the minimum
duration must occur, or may define a window of time that
must fall within the scheduled occurrence of the segment.
[0041] The maximum segment time constraint may de-
fine the maximum duration that is allowed for any seg-
ment of the requested trip. The traveler may specify a
maximum segment time if the traveler cannot or does not
want to travel continuously for more than the maximum
segment time. For example, the traveler may wish to in-
terrupt travel periodically and exit the conveyance for
medical reasons or personal comfort. The maximum seg-
ment time may thereby allow the traveler to limit the du-
ration of each segment of the trip.
[0042] The stopover constraint may define one or more
time constraints for one or more stopovers comprising
the trip. For example, if the traveler desires a break during
the trip, they may specify a stopover constraint that re-
quires a stopover having a duration greater than the min-
imum allowable stopover duration. Exemplary stopover
constraints may include a time constraint defining a de-
sired duration for the stopover, such as a minimum and/or
maximum number of minutes/hours for the stopover. The
time constraint may be specified by the traveler to ensure
that they will have a break of a sufficient duration during
the trip to schedule one or more tasks or events that
would be difficult or impossible to perform during a seg-
ment. For example, the traveler may wish to schedule
time to conduct a phone call, connect to the web to check
e-mail, have lunch, meet with a client, conduct a business
activity, access medical treatment, rest, or schedule a
recreational activity such as touring the stopover location.
The stopover constraint may define a time window during
which the stopover must occur (i.e., the window encom-
passes the stopover), or a time window that must occur
during the stopover (i.e., the window is encompassed by
the stopover).
[0043] Stopover constraints may also be determined
based on data identifying activities that the traveler de-
sires to participate in during the stopover, such as cultural
activities or activities provided by facilities at the stopover
location. Data identifying desired activities may be includ-
ed in the travel request submitted by the traveler, or may
be determined based on the traveler profile. For example,
the travel agency system 16 may maintain a traveler pro-
file in a database. The traveler profile may be created in
response to the traveler signing up or otherwise register-
ing as a user on the travel agency system 16. Activity
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related constraints may also be determined from specific
traveler preferences.
[0044] The travel planning module 52 may apply the
activity related constraints to the process of determining
the travel proposals 76 so that the travel proposals 76
accommodate the desired activity. For example, the
traveler may specify that the trip include a stopover of at
least n hours to provide a break, and an additional trip
constraint specifying one or more activities that the trave-
ler wishes to participate in during the break. Exemplary
stopover constraints may include: (1) a stopover of n
hours for resting, such as by checking into a hotel or by
camping; (2) a stopover of n minutes for having a meal
in a restaurant or hotel; (3) a stopover of n hours for par-
ticipating in tourism activities, such as cultural activities,
nature activities, or sightseeing; (4) a stopover of n hours
for shopping; (5) a stopover of n hours for athletic activ-
ities such as walking, swimming, golf, tennis, etc; or (6)
a stopover of n hours and m minutes for entertainment,
such as attending a theater, a movie, or a concert.
[0045] The travel planning module 52 may be config-
ured to take into account the trip constraints when se-
lecting segments and generating travel proposals that
connect the origin and destination. Travel planning mod-
ule 52 may then output travel proposals 76 including seg-
ments and stopovers satisfying trip constraints data 56.
The travel planning module 52 may also generate travel
proposals 76 that take into account stopover activities
defined in the travel request or based on the traveler pro-
file. The travel proposals 76 may include a stopover hav-
ing a duration and location that permits the activities to
occur. In addition, the travel planning module 52 may
determine activities that are available at the stopover and
provide the activity recommendations 78 based on avail-
able activities that correspond to the user profile.
[0046] In contrast to conventional travel planning prod-
ucts that prioritize continuity and minimizing total travel
time, the travel planning module 52 may allow travelers
to request travel proposals that take into account trip con-
straints in a dynamic way. To this end, the travel planning
module 52 may optimize the trip proposals around de-
sired temporal requirements. The travel planning module
52 may also apply time continuity constraints, which may
be applied to filter segments that also define a trip that
satisfies the segment and stopover constraints.
[0047] In operation, the traveler may submit the travel
request via the user interface. The user interface may be
provided, for example, by interaction between the travel
agency system 16 and traveler system 20. In an embod-
iment of the invention, the user interface may be dis-
played to the traveler by a browser application running
on the traveler system 20 in response to accessing a web
page generated by a web server application running on
the travel agency system 16. The traveler may submit
the travel request by entering data into the user interface,
such as by filling out a form. The travel planning module
52 may then receive the submitted request, or data ex-
tracted or determined from the request.

[0048] In response to receiving the travel request, the
travel planning module 52 may create a travel request
record. The travel request record may comprise fields
corresponding to the information contained in the sub-
mitted request form together with fields for the segment
and stopover constraints. In an embodiment of the inven-
tion, the travel planning module 52 may identify the origin
and destination defined by the request by, for example,
using name recognition functions to scan the travel re-
quest. The travel planning module 52 may then deter-
mine identifiers associated with the origin and destination
using, for example, one or more look-up tables. These
identifiers may be used to determine the closest access
points for the one or more carriers providing the seg-
ments. These access points may then be used to as ef-
fective starting and ending locations for the trip.
[0049] The calculation engine 70 may be configured
to generate the set of routes 72 based on data received
from the scheduling database 62 and/or routing database
63. Each route of the set of routes 72 may comprise a
combination of links that connect the origination and the
destination on the desired dates of travel, and may com-
prise at least two links connecting the origin and desti-
nation through a node corresponding to a stopover loca-
tion. The travel planning module 52 may create a route
record for each route in the set of routes 72. In an em-
bodiment of the invention, the calculation engine 70 may
be a non-timetable based engine that relies on routing
data stored in the routing database 63. That is, the cal-
culation engine 70 may generate routes connecting the
origin and destination without regard to scheduled de-
parture and arrival times for the segments serving the
markets comprising the route.
[0050] Referring now to figure 4, the routing database
63 may organize the segment data into a plurality of den-
sity tables 80. Each density table 80 may comprise a
specific representation of segment data stored in the
scheduling database 62, and may define a set of seg-
ments that serve the corresponding market. In an em-
bodiment of the invention, the density tables 80 may be
indexed based on the starting location-ending location
pair 82 defining the market (e.g., NCE-PAR), and may
comprise information about the set of segments serving
the market including distance 84 (e.g., 428 km), an esti-
mated travel time 86 (e.g., an estimated flight time or EFT
of 60 min), a date 88 on which the segments are available
(e.g., 12-MAR-10), one or more carrier codes 90 that
identify the carriers that provide the segments (e.g., 1A,
6X, AF, DL), and a corresponding number of services 92
operated in the market by each carrier (e.g., 175 services
for carrier 1A). The density tables 80 may be generated
based on information received from the scheduling da-
tabase 62 and stored in the routing database 63 to pro-
vide a structured representation of the scheduling data-
base 62.
[0051] The routing database 63 may enable the calcu-
lation engine 70 to quickly determine routes that connect
the origin and destination through one or more stopover
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locations. The calculation engine 70 may be further con-
figured to rank each route in the set of routes 72 based
on the ranking criteria. Criteria used for ranking the routes
may include criteria related to travel time, cost, and dis-
tance. In an embodiment of the invention, the ranking
criteria may be based on traveler preferences, and may
be applied based on the content of the density tables 80,
e.g., the distance 84 and estimated travel time 86.
[0052] To generate the set of routes 72, the calculation
engine 70 may determine the best routes in terms of low-
est distance or cost to connect the origin and destination.
The calculation engine 70 may also generate routes that
provide a sufficient number of stopovers to satisfy the
trip constraints defined by the trip constraints data 56.
Route generation may also take into account activity re-
lated constraints. The set of routes 72 may thereby com-
prise one or more routes comprising two or more links
connecting the origin to the destination, or connecting
the effective origin and destination locations. Each route
may include a minimum number (e.g., at least one) of
stopovers at locations that have been determined to be
capable of satisfying the trip constraint. In addition, the
segments defining each stopover may be selected to op-
timize travel time, distance, and/or route continuity.
[0053] The scheduling engine 74 may be configured
to determine which segments are used to populate the
routes in the set of routes 72, and which populated routes
to select as the travel proposals 76. The scheduling en-
gine 74 may attempt to schedule segments having de-
parture and arrival times that satisfy conditions related
to the segment and stopover constraints. Data defining
the schedules of the segments may be stored in the
scheduling database 62, with each segment being pro-
vided by one or more of the carriers. The scheduling en-
gine 74 may obtain available arrival and departure times
for the segments comprising the routes, and generate
travel proposals that satisfy the trip constraints. By limit-
ing the number of routes that the scheduling engine 74
must analyze to a manageable number, the set of routes
72 may speed generation of the travel proposals 76.
[0054] Each of the travel proposals 76 may include at
least one "forced" stopover where the traveler will be able
to have a break. The stopover may be configured so that
the segments comprising the travel proposal satisfy the
segment constraints and the activity related constraints.
The scheduling engine 74 may further generate activity
recommendations 78 based on activities in the activities
database 65 available at the time and location of the stop-
over.
[0055] All or a portion of the travel proposals 76 may
be displayed on the user interface, and may be displayed
according to an order determined based on the ranking
criteria. The user interface may also display additional
information, such as the cost of each travel proposal.
One or more of the activity recommendations 78 may be
displayed to allow the travel agency to cross-sell services
related to such activities. In an embodiment of the inven-
tion, the user interface may be configurable by the trave-

ler so that only certain types of information are displayed
in association with the travel proposals 76. For example,
the user interface may be configured to display different
data if the travel agency system 16 is dedicated to travel
agents. The user interface may also display the travel
proposals as hyperlinks so that the traveler may be taken
to another web page to obtain more information about
the travel proposal by selecting the link.
[0056] The user interface may be further configured to
enable the traveler to book a preferred travel proposal
by simply selecting the travel proposal. In response to
the traveler selecting the travel proposal, the travel agen-
cy system 16 may generate a bookable itinerary for the
corresponding trip that lists the carriers providing the seg-
ments of the travel proposal. The travel agency system
16 may also facilitate further shopping for the items on
the itinerary by transparently connecting to external web
sites (e.g., a carrier web site) using the information pro-
vided with the travel proposal.
[0057] Referring now to figure 5, a flowchart is present-
ed that depicts a process 100 which may be executed
by the travel planning module 52. In block 102, a travel
request is received from a traveler. The travel request
may define the origin and destination data 54, the depar-
ture and arrival time data 55, and the trip constraints data
56. The travel request may also define all or a portion of
the traveler preferences data 57.
[0058] In response to receiving the data 54-57, the
process 100 may proceed to block 104 and determine a
minimum number of segments needed to satisfy the trip
constraints. For example, the minimum number of seg-
ments needed for a trip having a trip constraint that re-
quires a single stopover may be two segments. In re-
sponse to determining the minimum number of seg-
ments, the process 100 may proceed to block 106.
[0059] In block 106, the process 100 may generate the
set of routes 72. The links comprising each route of the
set of routes 72 may be determined based on data re-
ceived from the routing database 63. The routes may
then be ranked according to the ranking criteria. Exem-
plary ranking criteria used to rank the routes may include
cost, travel time, and/or distance. Each route may be
configured so that the route connects the origin and des-
tination through one or more stopover locations, has a
number of links that is equal or greater than the minimum
number of segments, and optimizes the ranking criteria.
The ranking process may be configured, for example, so
that the routes having lower relative cost, total travel time,
or that cover a shorter distance are ranked higher relative
to routes having higher relative cost, total travel time, or
that cover a longer distance. In an embodiment of the
invention, the set of routes 72 may be filtered based on
the traveler preferences data 57 and/or the location or
timing of stopover activities. The location, timing, and
types of activities available at each stopover may be de-
termined based on data received from the activities da-
tabase 65. In response to generating the set of routes
72, the process 100 may proceed to block 108.
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[0060] In block 108, the set of travel proposals 76 may
be generated based on one or more routes from the set
of routes 72. To this end, the routes may be selected and
populated with segments based on the departure and
arrival time data 55 and segment schedule data received
from the scheduling database 62. A route may be select-
ed if there are combinations of scheduled segments for
the links comprising the route that allow the resulting trav-
el proposal to satisfy the trip constraints. Populating the
selected routes may include generating one or more
combinations of segments connecting the origin and des-
tination by selecting a scheduled segment for each link
of the selected route. Because each link may be served
by more than one segment, more than one combination
of segments may be generated for each route. The travel
proposals 76 may then be generated from the combina-
tions of segments satisfying the trip constraints, and the
process may proceed to block 110.
[0061] In block 110, the set of travel proposals 76 may
be displayed to the traveler so that the traveler can select
the desired travel proposal. In an embodiment of the in-
vention, the travel proposals 76 may also include an ac-
tivity recommendation for the stopover locations included
in the travel proposal. The process 100 may thereby pro-
vide a method of scheduling travel that enables the trave-
ler to overcome the time continuity requirements of con-
ventional travel planning systems. This may be accom-
plished by enabling the traveler to enter segment and
stopover constraints that conventional travel planning
methods do not provide.
[0062] Referring now to figure 6, a flowchart is present-
ed in accordance with an embodiment of the invention
that depicts the process 100 in more detail with respect
to generating the set of routes 72 as described above
with respect to block 106. The routes may be generated
by selecting combinations of links having k, k+1, k+2, ...
k+n links, either in parallel (as shown) or in a recursive
manner, where k = the minimum number of segments
required to satisfy the trip constraints. As described
above with respect to figure 5, the combinations of link
comprising the routes may be determined based on data
received from the routing database 63.
[0063] Each path through block 106 may generate a
set of routes having the indicated number of links, so that
each route is modeled by a network comprising Kn+1
nodes connected by Kn links, where n = 1 to N. These
networks may be configured so that the node represent-
ing the origin is connected to the node representing the
destination through nodes representing the stopovers,
and may be generated based on data received from the
routing database 63. That is, each network may include
Kn links connecting the node representing the origin to
the node representing the destination through Kn-1 con-
necting nodes representing the stopover locations. Each
model may thereby provide a mathematical representa-
tion of the corresponding route suitable for processing
by the travel planning module 52.
[0064] Each link may correspond to a market for which

one or more segments are scheduled, and may be as-
sociated with the ranking criteria. The networks may de-
scribe routes having one or more links up to the maximum
number of KN links. A person having skill in the art would
understand that embodiments of the invention may use
other methods of defining routes, and is not limited to the
network model described above.
[0065] In block 112a, the calculation engine 70 may
generate routes that have the minimum number of links
K1. The travel planning module 52 may be configured to
determine minimum number of links K1 based on the trip
constraints data 56, or the minimum number of links K1
may be provided to the travel planning module 52. The
calculation engine 70 may generate routes having K1
links that connect the origin to the destination. The routes
may be generated based on market information received
from the routing database 63, such as the starting loca-
tion-ending location pair 82, distance 84, estimated travel
time 86, or date 88. The calculation engine 70 may also
receive other data for use in generating the routes, such
as statistical information regarding the markets.
[0066] The calculation engine 70 may reject routes that
do not satisfy one or more conditions related to stopover-
related activity constraints. For example, links that termi-
nate at a stopover location that does not provide a desired
local activity may be rejected. The calculation engine 70
may also reject routes having links that cannot satisfy
the segment constraints, e.g., the minimum number of
segments (K1 through KN as the case may be), the min-
imum allowable segment duration, or the maximum al-
lowable segment duration. The selected routes may be
added to a subset of routes having K1 links. In block 114a,
ranking criteria may be applied to each route in the subset
so that the routes are ranked within the subset based on
predefined ranking criteria, such as distance, cost, or es-
timated travel time.
[0067] The above process described with respect to
blocks 112a and 114a may be repeated in blocks 112b
- 112n and blocks 114b though 114n for routes having
K2 through KN links to produce N subsets of ranked
routes. This may be done in parallel or sequentially, with
a similar process being performed to generate each sub-
set of routes until the N subsets have been generated.
In response to the N subsets being generated, the proc-
ess 100 may proceed to block 116.
[0068] In block 116, one or more portions of the subsets
of routes may be selected based on the ranking criteria
to provide the set of routes 72. For example, a portion of
the top ranked routes may be selected from one or more
of the subsets. This portion may be filtered based on
predefined filtering criteria before adding the portion to
the set of routes 72. This may generate a set of routes
comprising links that are highly ranked and that are ca-
pable of satisfying the segment time constraints.
[0069] Referring now to figure 7, a flowchart is present-
ed in accordance with an embodiment of the invention
that depicts the process 100 in more detail with respect
to generating routes as described above with respect to
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blocks 112a-112n. Using the network model to describe
the routes, the process 100 may start from the node rep-
resenting the origin and determine adjacent nodes rep-
resenting the next possible stopover locations, or con-
necting nodes C1 to CN+1. The process 100 may connect
additional nodes in series until the resulting route com-
prises N links connecting the origin node to the destina-
tion node through N-1 connecting nodes. By way of ex-
ample, for N=2, each of the resulting routes may have
the same starting and ending node (i.e., the nodes rep-
resenting the origin and destination, respectively), with
each route having a different connecting node C1.
[0070] In block 122, the process may estimate a max-
imum segment time SMAX based on values of the seg-
ment time constraints or other pre-defined parameters.
To this end, SMAX may be determined based on one or
more of a maximum allowable travel time for the travel
proposals 76, and/or one or more segment time con-
straints (e.g., the minimum or maximum allowable seg-
ment duration, if applicable). The maximum allowable
travel time may define a maximum amount of time that
is acceptable for traveling from the origin to the destina-
tion using a specific mode of transportation. The maxi-
mum allowable travel time may be computed by the travel
planning module 52 using, for example, statistical infor-
mation relating to the markets represented by the links
of the route.
[0071] In an embodiment of the invention, the maxi-
mum allowable travel time may be determined based on
one or more of the segment constraints. For example, if
the segment constraint comprises the maximum allowa-
ble segment duration, the maximum allowable travel time
may be set to the maximum allowable segment duration.
That is, the maximum allowable segment duration value
may override the predefined maximum allowable travel
time. If the segment constraint consists of the minimum
allowable segment duration, the maximum allowable
travel time may be set to the minimum allowable segment
duration if the minimum allowable segment duration is
greater than the maximum allowable travel time. In an
alternative embodiment of the invention, the maximum
allowable travel time may be updated by adding an ad-
ditional time offset to the minimum allowable segment
duration value. The additional time offset value may de-
pend on one or more characteristics of the trip. For ex-
ample, the additional offset may be added depending on
whether the segment corresponds to an international
flight or a domestic flight. In response to determining the
maximum allowable travel time, the process 100 may
proceed to block 124.
[0072] In block 124, the process 100 may select a start-
ing point P, which may be the node representing the or-
igin. The process 100 may then proceed to block 126
and determine possible adjacent nodes that could pro-
vide connecting nodes C1. In this exemplary case, the
adjacent nodes may correspond to ending locations of
segments having starting locations at the current node.
The process 100 may then add links to the network model

connecting the current node to the adjacent nodes, with
the adjacent nodes providing the next layer of connecting
nodes C1. Once the adjacent nodes have been connect-
ed to the current node, the process 100 may proceed to
block 128.
[0073] In block 128, the process 100 may determine
the route duration for each of the partially generated
routes. The route duration may be determined based on
the estimated travel times 86 for the segments serving
the links connecting the starting point P to each of the
connecting nodes C1. The process may then discard any
partially generated routes having a duration that exceeds
the maximum allowable travel time.
[0074] In addition to analyzing the links connecting the
current node to the next connecting node, the process
100 may determine if the stopover represented by the
next connecting node satisfies conditions related to any
specified stopover-related activity constraints. More spe-
cifically, the activities defined by the stopover-related ac-
tivity constraints may be compared with data received
from the activities database 65.
[0075] The activities database 65 may maintain a list
of activities indexed by location and/or activity. Exempla-
ry activities may include those related to tourism, dining,
and entertainment. Each activity may be associated with
a minimum required stopover duration representing the
minimum amount of time required to participate in the
associated activity. The process 100 may compare ac-
tivities defined by the stopover-related activity con-
straints with the activities available at the location corre-
sponding to the current connecting node. The activities
available at the location may be determined by querying
the activities database 65. If a match is found for at least
one activity, these activities may be preselected for in-
clusion in the travel proposals 76.
[0076] For each preselected activity, the minimum re-
quired stopover duration associated with the activity may
be compared with the stopover duration required by the
segment constraints. For example, if the stopover time
constraints require the stopover have a duration of N min-
utes, the current connection location may be a candidate
for a stopover if the minimum required stopover duration
associated with the preselected activity is less than or
equal to the stopover duration. If the stopover duration
or available activities for at least one of the stopovers
comprising the route cannot satisfy the stopover-related
activity constraints, the corresponding route may be dis-
carded. For N greater than 2, the decision to discard the
route may be delayed until the route has been completed
through N-1 connecting nodes so that each stopover
comprising the route may be considered.
[0077] As depicted by blocks 130-133, the above proc-
ess may be repeated for each of the connecting nodes
C2 through CK until the origin node is connected to the
destination node by one or more routes comprising K
links and K-1 connecting nodes. This process may be
repeated in parallel or sequentially for each possible con-
necting node and value of K until the subsets of routes
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have been generated for desired number of segments
above the minimum number of segments.
[0078] The routes generated by the process depicted
in figure 7 may thereby comprise a set of routes each
having N links and conforming to at least a portion of the
conditions required by the trip constraints. In response
to the next possible connecting node being the node rep-
resenting the destination, the process 100 may proceed
to block 134 and add the routes to the corresponding
subset of routes.
[0079] Referring now to figure 8, a flowchart is present-
ed in accordance with an embodiment of the invention
that depicts the process 100 in more detail with respect
to generating the travel proposals 76 as described above
with respect to block 108.
[0080] In block 142, the scheduling engine 74 may se-
lect a route from the set of routes 72 before proceeding
to block 144. In block 144, the scheduling engine 74 may
determine or otherwise identify the segments scheduled
by the carriers for each of the links comprising the se-
lected route. The segments may be determined, for ex-
ample, by querying the scheduling database 62 for data
relating to segments scheduled for the market represent-
ed by each link. In response to receiving the data relating
to the scheduled segments, the process may proceed to
block 146.
[0081] In block 146, the process 100 may generate one
or more candidate travel proposals for the current route
by assigning a scheduled segment to each of the links
in the route, or populating the route. The scheduling en-
gine 74 may generate candidate travel proposals repre-
senting all possible combinations of scheduled segments
for the selected route, only a portion of the total possible
combinations, or may determine which segments are
compatible with the departure and arrival time data 55
obtained from the travel request and limit the candidate
travel proposals to just those segments. In any case, in
response to generating the candidate travel proposals,
the process 100 may proceed to block 148.
[0082] In block 148, the scheduling engine 74 may an-
alyze each candidate travel proposal to determine if the
candidate travel proposal satisfies all of the trip con-
straints. In particular, the scheduling engine 74 may de-
termine if the candidate travel proposals satisfy the seg-
ment and stopover time constraints. These constraints
may include the minimum and maximum allowable stop-
over durations, the stopover time window, the minimum
and maximum allowable segment durations, and the seg-
ment time window. In the case of stopover durations, the
search engine may select the larger of the minimum al-
lowable stopover duration and a minimum connecting
time for the stopover.
[0083] The minimum connecting time may, for exam-
ple, be an estimated amount of needed time to travel
from a disembarkation point of the arriving segment (e.g.,
arrival gate of a flight) to an embarkation point of the
departing segment (e.g., the departure gate of a flight).
The minimum connecting time may be predefined for

each connection of a schedule combination, and defines
the minimal duration required for a traveler to make a
given connection. The minimum connecting time may de-
pend on the transportation modes of the connecting seg-
ments (e.g., is travel from the airport to a train station
required), and may be stored in the scheduling database
62 in association with each connection. In any case, can-
didate travel proposals that do not satisfy one or more
trip constraints may be discarded. The scheduling engine
74 may then proceed to block 150.
[0084] In block 150, the process 100 may determine if
all routes in the set of routes 72 have been analyzed. If
not all of the routes have been analyzed ("NO" branch
of decision block 150), the process 100 may proceed to
block 152 and select the next route to analyze before
returning to block 144. If all the routes have been ana-
lyzed ("YES" branch of decision block 150), the process
may proceed to block 154 and return the generated travel
proposals.
[0085] The program code embodying any of the em-
bodiments of the invention described herein is capable
of being individually or collectively distributed as a pro-
gram product in a variety of different forms. In particular,
the program code may be distributed using computer-
readable media, which may include computer-readable
storage media and communication media. Computer-
readable storage media, which are inherently non-tran-
sitory, may include volatile and non-volatile, and remov-
able and non-removable tangible media implemented in
any method or technology for storage of information,
such as computer-readable instructions, data structures,
program modules, or other data. Computer-readable
storage media may further include RAM, ROM, erasable
programmable read-only memory (EPROM), electrically
erasable programmable read-only memory (EEPROM),
flash memory or other solid state memory technology,
portable compact disc read-only memory (CD-ROM), or
other optical storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store
the desired information and which can be read by a com-
puter. Communication media may embody computer-
readable instructions, data structures, or other program
modules. By way of example, and not limitation, commu-
nication media may include wired media such as a wired
network or direct-wired connection, and wireless media
such as acoustic, RF, infrared and other wireless media.
Combinations of any of the above may also be included
within the scope of computer-readable media.
[0086] The methods described herein can be imple-
mented by computer program instructions supplied to the
processor of any type of computer to produce a machine
with a processor that executes the instructions to imple-
ment the functions/acts specified herein. These compu-
ter program instructions may also be stored in a compu-
ter-readable medium that can direct a computer to func-
tion in a particular manner. To that end, the computer
program instructions may be loaded onto a computer to
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cause the performance of a series of operational steps
and thereby produce a computer implemented process
such that the executed instructions provide processes
for implementing the functions/acts specified herein.
[0087] In addition, program code described herein may
be identified based upon the application or software com-
ponent within which the program code is implemented in
a specific embodiment of the invention. However, it
should be appreciated that any particular program no-
menclature that follows is used merely for convenience,
and thus the invention should not be limited to use solely
in any specific application identified and/or implied by
such nomenclature. It should be further appreciated that
the various features, applications, and devices disclosed
herein may also be used alone or in any combination.
Moreover, given the typically endless number of manners
in which computer programs may be organized into rou-
tines, procedures, methods, modules, objects, and the
like, as well as the various manners in which program
functionality may be allocated among various software
layers that are resident within a typical computing system
(e.g., operating systems, libraries, APIs, applications, ap-
plets, etc.), and/or across one or more hardware plat-
forms, it should be appreciated that the invention is not
limited to the specific organization and allocation of pro-
gram functionality described herein.
[0088] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof. Further-
more, to the extent that the terms "includes", "having",
"has", "with", "comprised of", or variants thereof are used
in either the detailed description or the claims, such terms
are intended to be inclusive in a manner similar to the
term "comprising."
[0089] While embodiments of the invention have been
illustrated by a description of various examples, and while
these embodiments have been described in considera-
ble detail, it is not the intention of the applicant to restrict
or in any way limit the scope of the appended claims to
such detail. Additional advantages and modifications will
readily appear to those skilled in the art. The invention
in its broader aspects is therefore not limited to the spe-
cific details, representative methods, and illustrative ex-
amples shown and described.

Claims

1. A method of generating a travel proposal for travel

between an origin and a destination, the method
comprising:

Receiving (102) a travel request at a computer,
the travel request including data defining the or-
igin, the destination, and a trip constraint requir-
ing a stopover;
Determining (104, 106, 108), by the computer,
a combination of segments connecting the origin
to the destination, the combination of segments
satisfying the trip constraint and including a first
segment and a second segment connected by
the stopover; and
defining a first travel proposal (110) that includes
the combination of segments.

2. The method of claim 1 wherein the travel request
further includes data defining a traveler preference,
and further comprising:

defining a second travel proposal satisfying the
trip constraint;
defining a ranking criteria based on the traveler
preference; and
ranking the first travel proposal and the second
travel proposal based on the ranking criteria.

3. The method of claim 2 wherein the traveler prefer-
ence comprises a preference relating to a carrier, a
type of segment, a combination of types of seg-
ments, a travel time, a stopover location, or a stop-
over time.

4. The method of claim 1 wherein determining the com-
bination of segments connecting the origin to the
destination comprises:

defining a route including a combination of links
connecting the origin to the destination, the com-
bination of links including a first link and a second
link;
querying a database for a first set of segments
serving the first link;
querying the database for a second set of seg-
ments serving the second link;
selecting the first segment from the first set of
segments; and
selecting the second segment from the second
set of segments.

5. The method of claim 4 further comprising:

determining a minimum number of segments re-
quired to satisfy the trip constraint, the combi-
nation of links including a number of links greater
than or equal to the minimum number of seg-
ments.
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6. The method of claim 4 wherein the database com-
prises data defining a schedule of air segments, a
schedule of rail segments, or a schedule of bus seg-
ments.

7. The method of claim 4 wherein the route is one of a
plurality of routes, each route comprising a different
combination of links connecting the origin to the des-
tination, and further comprising:

defining a ranking criteria;
ranking the plurality of routes based on the rank-
ing criteria; and
selecting the route from the plurality of routes
based on the ranking.

8. The method of claim 7 wherein the ranking criteria
comprises a distance of the routes, a travel time of
the routes, or a cost of the routes.

9. The method of claim 1 wherein the trip constraint
comprises a stopover constraint, a segment con-
straint, or a time constraint for the first travel propos-
al.

10. The method of claim 9 wherein the stopover con-
straint is determined based on a scheduled activity
during the stopover.

11. The method of claim 1 further comprising:

selecting an activity for the stopover; and
recommending the activity to a traveler.

12. An apparatus for generating a travel proposal for
travel between an origin and a destination, the ap-
paratus comprising:

a processor; and
a memory coupled to the processor and includ-
ing instructions that, when executed by the proc-
essor, cause the apparatus to:

receive a travel request including data de-
fining the origin, the destination, and a trip
constraint requiring a stopover;
determine a combination of segments con-
necting the origin to the destination, the
combination of segments satisfying the trip
constraint and including a first segment and
a second segment connected by the stop-
over; and
define a first travel proposal that includes
the combination of segments.

13. The apparatus of claim 12 wherein the instructions
further cause the apparatus to:

define a second travel proposal satisfying the
trip constraint;
define a ranking criteria based on the traveler
preference; and
rank the first travel proposal and the second trav-
el proposal based on the ranking criteria.

14. The apparatus of claim 12 wherein the instructions
cause the apparatus to determine the combination
of segments connecting the origin to the destination
by:

defining a route including a combination of links
connecting the origin to the destination, the com-
bination of links including a first link and a second
link;
querying a database for a first set of segments
serving the first link;
querying the database for a second set of seg-
ments serving the second link;
selecting the first segment from the first set of
segments; and
selecting the second segment from the second
set of segments.

15. A computer program product comprising:

a non-transitory computer readable storage me-
dium; and
instructions stored on the non-transitory compu-
ter readable storage medium that, when execut-
ed by a processor, cause the processor to:

receive a travel request including data de-
fining the origin, the destination, and a trip
constraint requiring a stopover;
determine a combination of segments con-
necting the origin to the destination, the
combination of segments satisfying the trip
constraint and including a first segment and
a second segment connected by the stop-
over; and
define a first travel proposal that includes
the combination of segments.
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