"Process for allocating seats to custoners in a conputerized reservation
systenl’ The present invention relates to a process of allocation of 5
seats to custoners usable with a conputer reservation system This process
will find particular application in the field of aerial transport. In this
field, there are frequently used reservation systens using conmputer mneans
so as to control the reservation of 10 seats in the planning of flights.or
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Up until now, the placement of persons onboard the aircraft
takes place by a manual assignment by an employee. The criteria
essentially used by the employee to carry out displacement are

15 the distribution of weight within the aircraft and taking into
account on a case by case basis, the desires of the passengers.

As a result of the development of aerial transport and
associated services, as well as the stiff competition in this
economic sector, there is at present the need for increased

20 adaptability to the desires of the customers as well as the need
for rationalizing the steps of placement of persons onboard the
aircraft.

The present invention permits responding to these
requirements and provides, for this purpose, a process for the

25 allocation of seats according to different parameters.

A first advantage of this process is to take account of
different levels of priority of the customers. It can thus be
adapted to the presence of several different classes of aerial
service such as business class or again economy class.

30 Another-advantage'of the invention is that it takes account
of different criteria of choice so as better to respond to the

preferences expressed by the customers. In this regard,



preferences expressed by the custoners. In this regard, different criteria
coul d be selected and anong others the proximty of the passenger to other
persons, the seats or the zones of the aircraft in which the person
desires to be placed, the assignment to a nulti-leg flight (with
connections), the 5 distribution of the weight or of the particular confort
services such as preservation of free seats about the passenger. Contrary
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criterfafferent computer means such as a database permitting
exploiting different criteria concurrent to the determination of
a plan of allocation of the seats to the customers.

15 Other objects and advantages will become apparent from the
description which follows, of a preferred embodiment of the
invention, which is however not limiting.

In this regard, the description which follows is applicable
to a reservation of seats for aircraft travel, onboard an

20 airplane. However, this application is not 1limiting and the
invention could be used for any other technical sector in which
a reservation of places is necessary.

The invention relates to a process for the allocation of
seats to customers, usable with a computerized reservation-

25 system and comprising the following allocation steps:

- assignment, in a database, to each customer, of data
relating to criteria of placement;

- determination of a value of satisfaction of the customer
for a seat as a function of the correspondence to the

30 placement criteria,

- assignment, in a database, to each customer, of a level

of priority,




E

- assignnment, in a database, to each custoner, of a level of priority, 2 -
allocation by an allocation server, to each custoner, by decreasing order
of level of priority, of the available seat having the maxinhum
satisfaction value. This process could be subject to the foll ow ng
preferred 5 nodifications: the steps of allocation are reiterated for
each new reservation or cancellation of a seat, ~ if the avail able seats
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whi ch are consi dered as not available in the future, seats for
10 = assigning to each seat at least one attribute of
inclusion in the group of available seéts, for the
definition of the seats available for allocation,

» excluding from the group of available seats the seats

whose reservation is confirmed by the customer,

15 » for the customers whose seat has a confirmed
reservation, carrying out a search procedure for the
best seat by the allocation steps,

* the criteria of placement comprise data as to the zone

or location of seats desired by the customer,
20 * Lhe placement criteria comprise a criterion of adjacency
of the customer with at least one other customer,

* assigning to each placement criterion an attribute

defining it either as obligatory or as preferred,

* assigning to each placement criterion an attribute of

25 weight for the determination of the values of
satisfaction.

Within the scope of the invention, there are distinguished
seats for which a reservation has already been confirmed and
which are considered as not available in the future, seats for

30 which the reservation is not yet confirmed, which is to say not
finally. These latter seats are included in the present

allocation procedure. Upon each repetition of the process




30 which the reservation is not yet confirmed, which is to say not
finally. These latter seats are included in the present allocation
procedure. Upon each repetition of the process 3 according to the

i nvention, these available seats can be reallocated according to the
devel opment of the criteria used by the process of the invention. In
practice, if a passenger has confirnmed his reservation, 5 the seat
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the quantity of seats available for the computation of
allocation. In the contrary case, the seat is excluded from the
15 allocation process.

More precisely, the attribute of inclusion will be a
function of the fact that the reservation is confirmed by the
customer or not. This being the case, if a customer has a seat
whose reservation is confirmed (particularly checked in with a

20 published seat number), there can be carried out a search
procedure for a better seat 1f desired, by the steps of
allocation according to the invention. In this connection,
there 1is guaranteed to the customer a minimum satisfaction by
the seat which is already assigned and a search is carried out

25 for a better seat.

For the procedure according to the invention, there will be
used particularly computer means for its practice. These means
comprise data storage means and particularly a computer database
as well as processing means in the form of a processor.

30 In the first instance, we proceed to the definition of the
group of seats available, to which will be applied the

allocation preccess. This group of available seats is defined by



as well as processing neans in the formof a processor. 30 In the first

i nstance, we proceed to the definition of the group of seats available, to
which will be applied the allocation process. This group of avail able
seats is defined by subtraction fromall the seats of the airplane the
seats considered as unavail able including those for which the reservation
is confirmed. OQther seats can al so be considered as unavail able for other
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The database also comprise, for each customer, data
relative to criteria of placement.
There will be given hereafter various examples of placement
15  criteria which could be used:
1- Zone of the aircraft in which the passenger with a
certain level of priority should be placed,
2- Particular seat appropriate for the passenger,
3- Criteria of adjacency or relation with other passengers:
20 according to this criterion, it is possible to carry
out an allocation by respecting a placement adjacent
one or several other passengers in the aircraft.
There could also be défined different levels of
respect of this adjacency criterion. In particular,
25 it can be only preferential or, on the contrary,
mandatory.
4- Criterion of multi-leg flight: in certain cases,
connections are necessary between several legs of the
same flight. In this connection, a criterion of

30 particular placement in the aircraft could be

considered, particularly to ensure the availability of



same flight. In this connection, a criterion of 30 particular placenent in
the aircraft could be considered, particularly to ensure the availability
of 3 a seat for a passenger within the scope of a connecting flight. 5-
Criteria of distribution of the weight in the cabin: this criterionis
necessary to ensure good 5 distribution of the weight in the aircraft and
to ensure the safety of the transportation. 6- Additional criterion of

confort: this crifesdgn 4§ Ppariigul . e faor engers of a high
| evel of priority. 10 By mayq% exé%% e?H??P%aEﬂgesggﬁét?graof addi ti onal
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priority.
10 By way of example, it can be a matter of additional
- services which could give satisfaction, like the preservation of
free seats about the passenger.
The placement criteria of which examples have been given
above can have different levels of importance and the
15 calculation will thus be more difficult as a result. In
particular, certain criteria can be absolutely necessary, others
of minor importance, or others of medium importance. There is
thus given to éach criterion a particular weight.

There 1s given hereafter a particular example of the

20 practice of the invention.

Table 1
Delivered Status of Manual Example Allocation
seat customer indicator possible
product seats of
assignment
None Not No Not Yes
guaranteed available




Havi ng aNot NONSST HNYes pref erenceguar ant eed Havi ng aNot No12A HNYes seat
no. guar ant eed PreferenceGuar ant eedNoNSST HKYes confirnmed Seat

no. Guar ant eedYes12A HKYes confirnmed | ndicati on of manual

assi gnnment Seat

no. Guar ant eedNo12A HKNo confirmed Havi ng aRef usedNoNSST HNNo pr ef er ence

Havi ng aRef usedNo12A HNNo seat no.
tabl e gives various possibilities of

NoneRef usedNoNot No avai | abl e The above
characteristics of allocation of

seats to custoners. 5 Th? cu§Foner$ with a "rejEEted" st at us yﬁll+nothe
| ol uBBE AR cust OTAIY o i ch | “Gear has bedd ] QLN od BpECanG |5 nor
sati st peéfeirehcet gnfhdwantewsi been confirmed.| 10 Moreover, | for custonerg
who have a seat-already confirmed _ _an allocatlion procedurel according to
the i h8REF8n rendi|A¥t possibl e {JP seeking a |[fodsitBly bettgp¥eseat. The
assi ghaent nohManual| assignnent indicator” is then placed at]"Yes". 7 Table
? Preference Guaranteed No NSST HK Yes

confirmed

Seat no. | Guaranteed Yes 12A HK Yes

confirmed

Indication

of manual

assignment

Seat no. | Guaranteed No 122 HK No

confirmed

Having a | Refused No NSST HN No

preference

Having a | Refused No 12Aa HN No

seat no.

None Refused No Not No

available

The above table gives various possibilities of
characteristics of allocation of seats to customers.

5 The customers with a "rejected" status will not be taken
into account in the allocation process.

The process automatically includes any customer to which a
seat has been allocated but who is not satisfied with it and has
not keen confirmed.

10 Moreover, for customers who have a seat already confirmed,
an allocation procedure according to the invention remains

possible for seeking a possibly better seat.

"Manual assignment indicator" is then placed at "Yes".

The assignment



CharacteristicVal ueDescription Sell abl e capacityl00 Agreenent of - 8Agr eenent
reservation spacedi stribution of space with an AA carrier
| oadi ng- 10Reduced capacity of 10 restrictionseats because the aircraft does
its flight No passenger

of

not have enough fuel

transi

Confirmed preferences-7 Seats reserved for-2Theoreti cal

wi t hreserved for 2 special businessparticul ar passengers (for exanple

for
t Broken seat-1A seat

in

i s unusabl e. Nunber of

Dead

-1Loadi ng and transit
confirned-18 seats
seat s passengers

wheel chairs) Seats reserved (ZZ-6Seats reserved for a PNRs)wounded

Protected seats-6Protectedrsieht s2for the placenent of a cradle

passenger
Rest seats—for—the—-6Seats—+reservedfor-the crewrew Protected seats-2
because of CPEERTVHEIT Cof certain secld Ik of a nul ti - | ePFAGgRELon
Sellable capacity 100
Agreement of | ~B Agreement of
reservation space distribution of space
with an AA carrier
Dead loading | -10 Reduced cépacity of 10
restriction seats because the
aircraft does not have
enough fuel for its
flight
No passenger in| -1 Loading and transit
transit
Broken seat -1 A seat is unusable.
Number of confirmed| ~-18
seats
Confirmed preferences -7
Seats reserved for | -2 Theoretical seats
passengers with reserved for 2
special business particular passengers
(for example
wheelchairs)
Seats reserved (2Z | -6 Seats reserved for a
PNRs) wounded passenger
Protected seats -6 Protected seats for
the placement of a
cradle
Rest seats for the| -6 Seats reserved for the
crew crew
Protected seats | -2
because of reservation
of certain sections of
a multi-leg flight




8 Subtotal Renaining capacity Total -67 100 - 67 = 33 Table 2 gives an

exanpl

e of determnation of the group of seats available for allocation.

It shows various cases of wunavailability of seats. 5 In the |last analysis,
of 100 seats, only 33 seats remain in the group of seats available for
allocation. If for exanple 40 custoners nust take part in an allocation,

the allocation server will attribute the 33 available seats to the _33
passeNgghs WD mave the hi ghesgg tevel 10 of priority—The 7 others—wti—not
have geats allocated and wiill be placed on the wailting |ist. By way of

i ndi cs

REBALNEND wraviites fol low as to the weight given to each criterion

to be

kgl Tto account T EXagy e @ wesghting—the—criteria of—ptacenent—in

first

' )
15 class: - Zone of the aircraft: 20% - Mst suitable seat: 80% -

Wil |

10

15

20

25

expressed by _the_passenger _
t he deBPéi"Bﬁ%ag’é&é’%’a SI’e(‘i‘r(tst'he satisfaction of the desires of the

passengers, In the last analysis, of 100 seats, only 33 seats remain in

Desire expressed by the passenger: 90% - Criterion of adjacency: 15% 20 -

Criteri on ofdlst 1Abui 400 of, Mg 10%e AIULLONAL COIT QL (ol terda, oe

(courtesy seat):

nthi's exa € process o

geuespraonilyble therf okl bwtagiphacenert GHdwS | #ar2budesickeds of
90% : the process of allocation will nake all

the group of seats available for allocation.

If for example 40 customers must take part in an
allocation, the allcocaticon server will attribute the 33
available seats to the 33 passengers who have the highest level
of priority. The 7 others will not have seats allcoccated and
will be placed on the waiting list.

By way of indication, two examples follow as to the weight
given to each criterion to be taken into account.

Example of weighting the criteria of placement in first

class:
- Zone of the aircraft: 20%
- Most suitable seat: 80%
- Desire expressed by the passenger: 90%
- Criterion of adjacency: 15%
- Criterion of distribution of mass: 10%
~ Additional comfort criteria (courtesy seat): 60%

In this example, the process of allocation of seats will
give priority tc the following placement criteria:
- desired expressed by the passenger (90%): the process
of allocation will make all the decisions necessary
for the satisfaction of the desires of the passengers,
- the most suitable seat (80%): the process of
allocation will attribute to the passengers the seats

that are the nearest the desired passengers,



- the nost suitable seat (800): the process of allocation will attribute
to the passengers the seats that are the nearest the desired passengers, 9
additional confort criteria (courtesy seat) (600): the process of
allocation will seek to keep enpty the seats beside passengers having the
hi ghest rank. O her placenent criteria wll be considered as less 5
inportant: criteria of weight distribution (10%: the first class
conventionalldy r a par f

criterion of él s%?(iri u%?%%l o?ggﬁélﬁtrrgg?et%r}ll% n(t)t q‘}%taé% 5agtetit)?hg6 FfocattPSn
process. 10 - Adjrecersss crf terlia{bh) :whbstsefkt he ké@yeéﬁPSylﬂheflrst

cl ass are business ng |l e QfVlng no need to pe side by side (like famly
coul d be in econ §§§5 HATIMIETS A ehanpie diobRetweRrBkt of the
criteria of Otrbﬂeakcer@mcérﬁlexegonewtélrags WO T Zgee %nfsfi%le%'erocraéé §Q%/%'
The nost suitable seat: 30% - Desire expressed by the passenger:

Cri er LEPOEtaditacency: 70% - Criteria of weight distribution: 10@620 -

Addi tion confort y C y t %1 n le..th ocess
of allocation of {¥#é§%%?%£ Qg%%ﬁ?aggg% #bu%oppoﬁﬁgbﬁplac nflﬁ?ftgi?§§ 25
30 - zone of the cainverafitonz800) rdhe:addiocad | O Pr osessidh | bf assi gn the
seats principally  taki of, their category. For exanple, mnors

account
travel i ng alone\ﬁﬁqcra&gvé”§ééﬁ$|9¥%qﬁ¥%ﬂﬂn9 £ oS of Lwel et ref akbe(rear of

masses 1s not the key to the allccation process.

10 - Adjacency criteria (15%): most of the travelers in
first class are business people having no need to be
side by side (like family could be in economy class).

Here then is an example of the weight of the criteria of

placement in economy class:

15 - Zone of the aircraft: 80%
- The most suitable seat: 30%
- Desire expressed by the passenger: 50%
- Criteria of adjacency: 70%
- Criteria of weight distribution: 10%
20 - Addition comfort criteria (courtesy seat): 5%

In this example, the process of allocation of the seats
will favor the following placement criteria:
- zone of the aircraft (80%): the allocation process will
assign the seats principally taking account of their
25 category. For example, minors traveling alone will
have seats in the same zone of the aircraft {(rear of
the cabin}. The passengers traveling regularly will
be seated in the front of the cabin.
- criterion of adjacency (70%): a large number of groups
30 and families travel in economy class and need seats

side by side.

10



the cabin). The passengers traveling regularly will be seated in the front
of the cabin. - criterion of adjacency (700): a |large nunber of groups and
famlies travel in econony class and need seats side by side. 10 The
process of allocation of seats to custonmers cal cul ates, for each
passenger, a nunber of possible seats and classifies them For exanple,

t he passenger DUPONT could have assigned to hinlfour seats: 5 - 12A: rank

95% > sati s S the 40 I t sseng desires a
wi ndow and st‘é%t p?éi?e ﬂ’gﬁgi tSBa%%% O( %S@gmesr% %%%C“f o%%sseat
for théoBURﬁNm1p@sseeggEr 14B nitaniie 8084 - pdﬁﬁﬂuﬂeE§eat90kﬁkpncDés§Deles

placene t criteria. it!s a gpod seat for the DUPONT passenger. = 20E. rank
20% .. CNSHE: Bk $39F01S, TRESH AT GIT SPYBT | 6RUSE dudtss 3Tt to

custongrﬁ trale®s slenk@ .account all the seats possible for each passenger and
seeks 15 for a match: DUPONT wi |l have seat 14B, DURANT w || have seat
21 etc.... so ad2fao nﬁﬁmﬂiﬁéﬂﬁk&Sﬁnisﬁkﬁﬁiaﬂﬂ(ﬁhermr¥kﬁsbmg@fs of the

aiorart, L O ke Rocss, [olatgell scalion of Seaa, Lo pustarei s,
mputeri zed 165 har v Ehe
fact 10 15 that iit Q@I&}altleﬁESLebd‘te tHoold awirghwal | ocati oM sStepsery good
seat for the DUPONT passenger.
- 14B: rank 80% -> satisfies a portion of the placement
10 criteria. 1It's a good seat for the DUPONT passenger.
- 20E: rank 20%
- 34F: rank 12%
The process of allocation of seats to these customers takes
intc account all the seats possible for each passenger and seeks
15 for a match: DUPCNT will have seat 14B, DURANT will have seat
21IA etc.... s0 as to maximize the satisfaction of the passengers

of the aircraft.
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- assignnent, in a database, to each custonmer, of data relative to

pl acenment criteria; - determnation of a value of satisfaction of the
custoner for a seat as a function of agreenent with the placenent
criteria, - assignment, in a database, to each custoner, of a priority
| evel, - allocation by an allocation server, to each custoner, by

decreasing order of level of priority, of the available seat having the
maxi mum sati sfacti on val ue. 2. Proces A%I%ording to claim1, characterized
by the fact that the steps of aIIoca@roﬁ—are repeat ed upon each new 20
reservation or cancellation of a seat. 3. Process according to any one of
clainms | charact;rized bg%%he fact that if the avail able seats are

or _2,
al | assi gned, ﬁﬁéfﬁﬁﬁ%t of the oF@hhPRi R§ SESTONETS SRS TR t PAGPLPst .
4. Progess, agCoishngrdpi 2By ONSsOfv Ll A Sl i,  HhaladlsliZRd BY tPRe

fact there is assigned to each seat at |east one attribute of 30 inclusion
inThefgesup of available seats, for the definition of the seats avail able

for allocati . Process .acc i-ng to claim4,.characterized by the
fact that Fﬁ%Feﬁﬁségﬁﬁﬁﬁﬁﬁfféhﬁn 4%%%%%&%)%ﬁﬁgﬁﬁﬁ%%%lit%%%ts, the seats
whose reser vat k@B iigameonf,i rited ks tde RStiREactd SusthReesSoaceersi ng to

claim5, characterized by the fact that for custoners whose seat has a
confirned reservaFilehiViehdie PhaCEeny & it search procedure for a

possi bl e bett gk+8eal nRY 1 She 5tLRS 10fe @d WAL O -0y of the customer

10 for a seat as a function of agreement with the
placement criteria,
- assignment, in a database, to each customer, of a
priority level,
- allocation by an allocation server, to each customer, by
15 decreasing order of level of priority, of the

available seat having the maximum satisfaction wvalue.

2. Process according to claim 1, characterized by the fact
that the steps of allocation are repeated upon each new

20 reservation or cancellation of a seat.

3. Process according to any one of claims 1 or 2,
characterized by the fact that
if the available seats are all assigned, placement of the

25 remaining customers on the waiting list.

4. Process according to any one of c¢laims 1 to 3,
characterized by the fact

there 1is assigned to each seat at least one attribute of

30  inclusion in the group of available seats, for the definition of

the seats available for allocation.
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7. Process according to any one of clains 1 to 6, <characterized by the
fact that the placenent criteria conprise data as to zone or |ocation of
the seats desired by the custoner. 15 8. Process according to any one of
claims 1 to 7, <characterized by the fact that the placenent criteria
conprise a criterion of adjacency of the custoner to at |east one other
custoner. 20 9. Process according to any one of clains 1 to 8,

characterizad Dy lheJaclcdaliddiars &e ans) anebooeaeh BLAGSTRAL oot o

criterion an attribute I'nin er aSs nmndatory or as;
10. Process taadoridiege t asammxaneleaf €hammthle t9r8up offaraederdzbpd byathe

fact that there is assigned to each placepent criterion an attribute of
wei ght 16t SEHid d Y I Yhrh SR T bAme 3Py aF igscuggomer .
5 6. Process according to claim 5, characterized by the fact
that

for customers whose seat has a confirmed reservation, there
is carried out a search procedure for a possible better seat by

the steps of allccation.

10
7. Process according to any one of claims 1 to 6,
characterized by the fact that
the placement criteria comprise data as to zone or location
of the seats desired by the customer.
15
8. Process according €o any one of claims 1 to 7,
characterized by the fact that
the placement criteria comprise a criterion of adjacency of
the customer to at least one other customer.
20
9. Process according to any one of c¢laims 1 to 8,
characterized by the fact
that there 1s assigned to each placement criterion an
attribute defining it either as mandatory or as preferred.
25

10. Process according to any one of claims 1 to 8,
characterized by the fact

that there 1is assigned to each placement criterion an
attribute of weight for the determination of satisfaction

30 values.
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