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The present invention relates to an allocation method
as defined in the preamble of claim 1 for controlling
5 elevator groups. Finnish patent application 951925
discloses a genetic  method for allocating landing
calls in an elevator  group by forming a plurality of
allocation options,  10 each of which contains call
data and elevator data for  each landing call, said
data together defining the ele- vator which is to
serve each landing call. After this,  the value of a
cost function is computed for each allo- cation option
and one or more allocation options are 15 altered in
respect of at least one data item, whereupon  the
values of the cost functions of the new allocation
options are computed. On the basis of the cost func-
tions, the best allocation option is selected and the
currently active landing calls are allocated accord-
20 ingly to the elevators of the elevator group. In
such a method, landing calls are given in such man-
ner that the first person who comes to the floor
inputs  a landing call, which determines the desired
traveling 25 direction. Thus other passengers will not
have to press  a call button, if they are going in the
same direction.  This method is particularly effective
in lunch hour- type traffic, mixed traffic and
outgoing traffic,  whereas intensive incoming traffic
causes problems and 30 congestion when this type of
control method is used.  Finnish patent application
20000502 discloses a genetic  method for the
allocation of passengers to elevators,  wherein each
passenger gives his/her destination floor 



35 via a call input device, the starting floor and
desti- nation floor of the passenger being thus known.
The  passenger is allocated to an elevator car to
serve WO 2004/050522 PCT/FI2003/000863  2 him/her by a
genetic allocation method, wherein the  elevator
routes are encoded into alternative chromo- somes, the
required data regarding the passenger and  the
elevator car being stored in a gene of the chromo 5
some. After this, utilizing genetic methods, alterna-
tive chromosomes are developed and the best one among
these is selected. In this way, the passengers indi-
cated by the best chromosome are guided to the
elevator  cars represented by this chromosome, and the
elevator 10 cars indicated by the best chromosome are
assigned to  serve the passengers stored on the
chromosome. In such a method, the landing calls are
issued as per- sonal destination calls so that each
person arriving at  15 the landing gives his/her
destination floor. Immedi ately after the group
control system has made its con- trol decision, the
person is given information as to  which elevator car
is going to serve him/her. This  method is
particularly effective during heavy incoming 20
traffic, whereas in lunch hour-type traffic, mixed
traffic and outgoing traffic this type of control
method may cause problems and congestion. The object
of the present invention is to overcome some  25 of
the drawbacks mentioned above. A specific object of
the invention is to combine the good properties of the
above-mentioned genetic allocation methods while
simul- taneously eliminating the drawbacks observed in
them. 30 As for the features of the allocation method
of the in- 



vention, reference is made to the claims. The basic
starting point of the allocation method of  the
invention is that it must be possible that, in the  35
same elevator group, both passenger-specific destina
tion calls and floor-specific up/down calls are in use
and also simultaneously valid and the control method
WO 2004/050522 PCT/FI2003/000863  3 must be able to
make an allocation decision by taking  into account
both types of calls at the same time. The genetic
allocation method of the invention is used  5 in an
elevator group for allocating a landing call to  one
of the several elevator cars in the elevator group,
which move and stop within an area comprising a
plural- ity of different floors. In the method, the
traveling  routes of the elevator cars are encoded
into alterna 10 tive chromosomes, alternative
chromosomes are developed  using genetic methods and
the best one among these is  selected, and the
elevator group is controlled in ac- cordance with the
best chromosome. According to the in- vention, a
hybrid control method is used, wherein the 15 floors
served by the elevator group are divided into a  first
group and a second group in such manner that, on  the
floors comprised in the first group, landing calls
are given as passenger-specific destination calls
while  on the floors comprised in the second group
landing 20 calls are given as floor-specific up/down
calls. Thus,  by encoding the destination calls and
up/down calls  into the same chromosome, the best
chromosome obtained  by genetic methods known in
themselves represents an  allocation decision in which
the gene values indicate 25 which elevator car is to
serve each passenger and each  



up/down call. Thus, in the hybrid control method of
the invention,  each passenger having issued a
passenger- specific des- 30 tination call is allocated
separately to the elevator car to serve him/her, in
other words, each passenger  having issued a
destination call is informed substan- tially
immediately upon input of the call as to the  elevator
car which is going to serve him/her. In a cor 35
responding manner, each floor-specific lip/down call
is  allocated to the elevator car which is to serve
it. WO 2004/050522 PCT/FI2003/000863  4 In an
embodiment of the invention, on one or more of  the
floors comprised in the first group, landing calls
can also be given as up/down calls in addition to des-
tination calls. Similarly, on the floors comprised in
5 the second group, landing calls can also be given as
passenger-specific destination calls in addition to
up/down calls. In an embodiment of the invention, the
selection of us- 10 ing a passenger-specific
destination call and a floor- specific up/down call on
the same floor is made on the  basis of the times of
the day, in other words, depend- ing on the average
traffic situation based on e.g.  traffic statistics,
the call mode can be changed at a 15 given floor by
adopting the call mode that is more ef- ficient from
the passenger's point of view. In an embodiment of the
invention, the selection of us- ing a passenger-
specific destination call and a floor- 20 specific
up/down call on the same floor is made in a user
group-specific manner. Thus, for example, the per-
sonnel of the building and persons visiting in the  



building can use different elevator call modes.
Another  possibility is that, to reach certain floors,
e.g. 25 floors with intensive traffic, destination
calls are  given, whereas to reach other floors, only
up/down  calls determining the direction are given. In
a preferred arrangement, the floors with the most  30
intensive traffic, such as entrance floors, restaurant
floors and/or transfer floors between elevator groups
and/or floors chosen by the client, are selected to be
included in the first group, i.e. as floors where des-
tination calls are given. In this way, large traffic
35 volumes can be brought to their destinations as
effec- tively as possible and with as few intermediate
stops  as possible. WO 2004/050522 PCT/FI2003/000863
5 In an embodiment of the invention, the allocation of
an  up/down call is not fixed until in a suitable
later  traffic situation, not immediately after the
call has  been input. Such delaying of the assignment
of an ele 5 vator car to serve the call may be
particularly advan- tageous at floors with heavy
traffic during high traf- fic intensity. Thus it is
possible to set an appropri- ate delay during which
the traffic situation of the  elevator group is
monitored to see if a particularly 10 advantageous car
moving or located so as to suit the  call in question
can he found before the final alloca- tion decision is
made. In an embodiment of the invention, up/down calls
are  15 allocated by utilizing traffic statistics,
which are  used to estimate the number of passengers
to be trans- ported. In this way, several up/down
calls for the same  



direction can be served by a single car if it can be
estimated from traffic statistics that the capacity of
20 the car is sufficient. In the same way, several
cars  can be allocated to serve several or only a few
up/down  calls if can be estimated from traffic
statistics that  the capacity of a single car is not
sufficient. 25 As compared with prior art, the
allocation method of  the invention for a hybrid
elevator system has signifi- cant advantages. The
allocation method of the invention  allows two
different elevator systems to be combined as  a hybrid
elevator system. Such a system requires the 30 use of
a group control method according to the inven- tion to
make it at all, possible to handle the traffic  in the
building. The method of the invention works very
effectively in all types of traffic situations from
quiet to intensive traffic both during incoming traf
35 fic, outgoing traffic, interfloor traffic and
different  combinations of these. WO 2004/050522
PCT/FI2003/000863  6 In the following, the invention
will be described in  detail with reference to the
attached drawing, which  presents in diagrammatic form
an example of the forma- tion of chromosomes and their
genes in the allocation  5 method of the invention.
The building shown as an example in Fig. 1 has eight
floors and two single-car elevators. The lowest or
first floor belongs to a first group 3, in other
words, 10 landing calls on these floors are given as
passenger- specific destination calls. The rest of the
floors,  i.e. floors 2-8 belong to a second group 4,
in other  words, landing calls on these floors are
given as  



floor-specific up/down calls. 15 Elevator 1 is at the
first floor and elevator 2 is at  the sixth floor when
the elevator group control system  rope grooves the
following calls. On the first floor,  one person wants
to get to the fourth floor and two 20 persons want a
ride to the eighth floor. On the fourth  and seventh
floors there are downward landing calls,  and on the
fifth and seventh floors there are upward  landing
calls. 25 According to the invention, in this traffic
situation  the main principle in the formation of a
chromosome 5  is that the chromosome contains a
separate gene corre- sponding to each person having
issued a destination  call from the first floor and
value, i.e. allele of the 30 gene determines which one
of the elevator cars is to  serve the passenger in
question. Similarly, the chromo- some contains a
separate gene corresponding to each  landing call, and
the value or allele of the gene de- termines which one
of the elevator cars is to serve the 35 landing call
in question. Another possibility is that  the
passengers on the first floor who have the same
destination are treated as a single gene, i.e. as a
passenger group gene. WO 2004/050522 PCT/FI2003/000863
7 The group control situation described above is
repre- sented by a chromosome containing seven genes.
The  first gene G1 corresponds to the passenger on the
first 5 floor who has given a destination call to the
fourth  floor. The second gene G2 and the third gene
G3 corre- spond to the two passengers on the first
floor who have  



issued destination calls to the eighth floor. Gene G4
corresponds to the up-call on the fifth floor, gene GS
10 to the up-call on the seventh floor, G6 to the
down- call on the fourth floor and gene G7 to the
down-call  on the seventh floor. In the example, no
elevator has yet been allocated to  15 any call or
passenger, so each gene still has two pos- sible
values or alleles, i.e. elevator 1 or elevator 2.
Thus, the genetic allocation method is used to find
the  chromosome in which the values of the genes G1 -
G7 are  so chosen that, by controlling the elevators
according 20 to these values, the traffic situation in
question can  be served best or at least in a manner
that meets suf- ficient criteria. In the foregoing,
the invention has been described by  25 way of example
with reference to the attached drawings  while
different embodiments of the invention are possi- ble
in the scope of the inventive concept defined in  the
claims. 30 WO 2004/050522 PCTIF12003/000863  8  CLAIMS
1. Allocation method in an elevator group for allocat-
ing a landing call to one of several elevator cars
com- 5 prised in the elevator group, said cars moving
and stopping within the area of several different
floors,  by using a genetic allocation method, wherein
- the elevator routes are encoded into alternative
chromosomes, 10 - using genetic methods, alternative
chromosomes are  developed and the best one among
these is selected, and  



- the elevator group is controlled in accordance with
the best chromosome (5), characterized in that 15 -
the floors served by the elevator group are divided
into a first group (3) and a second group (4), - on
the floors comprised in the first group (3), land- ing
calls are given as passenger- specific destination
calls, - on the floors comprised in the second group
20 (4), landing calls are given as floor-specific
up/down  calls, so that - when the destination calls
and up/down calls are en- coded into the same
chromosome, in which the gene val- ues indicate which
elevator car is to serve each pas 25 senger and each
up/down call, the best chromosome (5)  found by a
genetic method represents an allocation de- cision. 2.
Allocation method according to claim 1, character- 0
zed in that each passenger having issued a passenger-
specific destination call is allocated to an elevator
car to serve him/her. 3. Allocation method according
to claim 1, character- 35 ized in that each up/down
call is allocated to an ele- vator car to serve it. WO
2004/050522 PCT/FI2003/000863  9 4. Allocation method
according to claim 1, character- ized in that, on one
or more of the floors comprised in  the first group,
landing calls are also given as  up/down calls in
addition to destination calls. 5 5. Allocation method
according to claim 1, character- ized in that, on the
floors comprised in the second  



group (4), landing calls are also given as passenger-
specific destination calls in addition to up/down  10
calls. 6. Allocation method according to claim 4 or 5,
charac- terized in that the selection of using a
passenger- specific destination call and a
floor-specific up/down 15 call on the same floor is
made on the basis of the  times of the day. 7.
Allocation method according to claim 4 or 5, charac-
terized in that the selection of using a passenger- 20
specific destination call and a floor-specific up/down
call on the same floor is made in a user
group-specific  manner. B. Allocation method according
to claim 1, character- 25 ized in that the floors with
the most intensive traf- fic, such as entrance floors,
restaurant floors and/or  transfer floors between
elevator groups, are selected  to be included in the
first group (3). 30 9. Allocation method according to
claim 1, character- ized in that the allocation of an
up/down call is de- layed by deciding about the
elevator car to serve it in  a suitable later traffic
situation. 35 10. Allocation method according to claim
1, character- ized in that up/down calls are allocated
by utilizing  traffic statistics, which are used to
estimate the num- ber of passengers to be transported.


