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The present invention relates to an all ocation nethod

vﬂ§mﬁ%%&ﬁ§? in the preanble of claim1 for contggkéﬁ@ﬁbmmmﬁs

evator groups. Finnish patent application
di scl oses a genetic nethod for allocating |anding
calls in an elevator group by formng a plurality of
al l ocation options, 10 each of which contains cal

dat adahoCalravat aETHaDa for each |anding call, said
data together defining the ele- vator which is to
serve each landing call. After this, the value of a

cost mhUNQId QNS &4 for1 88880 %l | o5 CQHngaf? tl}]oIrI]lethOd

and one or nore all ocat IOn@Jagtl ons are
resp88t BEigeq dastthmerageabieemt WHarisupbniorheontrolling

walug$eeﬁtbbegg@§§sfunctlons of the new all ocation
options are conputed. On the basis of the cost func-

tions, the best allocation option is selected and the

cur rExhnhyshctpaterﬂtambmgicmai:lm apg1abb OQﬁtst_o%‘é%OVad genetic
20 i 0 v I he.el evat gr.oup.
sucﬁﬁgkﬁgéhoﬁaglal d%g% §lI 1%?@ gPver™ f% ° such ﬁﬁn "elevatox
ner %fatlptﬁ@vfufp'e‘:tnlpgr s@nmad@ms ¢b tdlelddeddron options,

J.lmpuéé‘zchaokaﬂﬁiﬂlﬁﬂ cahka W8I chideteriyd ness té@exﬂa@&}n{ ecﬁjata for

travel i 25 direction. Thus_other passengers

have®t i%%@ln% catt: peRIdndats Fﬁ%?t}a% @%fh@lmsﬁ ff—lh% ele-
sanevaitm:ecﬁhmﬁh iZhits r%étrh@deas:waitrdn@luigaréa/lﬁf feetdvethis,
in | e fEI mxed tra

outg%?%hvg % OEVQ m%%?e%%g?% hst ec?ﬂ%%E?ﬁgg?¥a???% allo-
caus%%tb®®bpﬁﬁéoandﬂgb @@ﬁgegtHUMFQMQﬁlbhaslbyp@pahons are
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passamgerngi uee Ricsiheeddesid NnBheObaldi@0rof 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 =zame 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 wvia a call input device, the starting floor and desti-
nation floor of the passenger being thus known. The
passenger 1is allocated to an elevator car to serve



35 via a call input device, the starting floor and
desti- nation floor of the passenger being thus known.

) enger is allocated to an el evator car
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genetic allocation nethod, wherein the elevator

routes are encoded into alternative chrono- sones, the
required data regarding the passenger and the
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cat ei&e best chrgmasoma are.guided to th

ca

el evatoro T SR efFesBAtEd BYCFRTs 1Bhfod5oEne t i ¢ Feromo-
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chronosone. In suc S are
i sstePsss per Sdewdeddesty n&bﬂén WEa st]% phsceagers indi-
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destlnatlon floor atel after the
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particu Ve dir ng heavy T'ncomn
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of th%hog 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 claime.

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



vention, reference is made to the clains. The basic
starting point of the allocation nethod of the

whYRRsRR2 1S that it nust be possible that, inplh8r208000863
sanme el evator group, both passenger-spe0|f|c desti na

tion calls and fl oor-specific ug/down calls are in use

and al so sinultaneously valid and the control nethod
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servedihy tdectlievaiathagi=oumar ehdi Weded dod anond | tBése is
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| andi
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servgneagh. pPasggpgerct- € 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 wvalues 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 up/down call i_s

allocated to the elevator car which is to serve it.



up/down call. Thus, in the hybrid control nethod of
the invention, each passenger having issued a

speC|f|c des- 30 tination call is a =X
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passeRger3 ¥5c destination calls in addition to
up/down calls. In an enbodi nent of the invention, the
seleftlon of

n assen er-spe
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up/ dewe; Sal | £,Q0, the r%qefdg% ' d $TBEE Sl A USer
gr oup- speC|f|c manne for exanple fhe per -
sonnel of the bU|Id|ng and persons visiting in the

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 ig that, to reach certain £floorxs, e.g.

25 floors with intensive traffic, destination calls are
given, whereas to zreach 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 c¢lient, are selected to be
inciuded in the first group, i.e. as floors where des-

_ tination calls are given. In this way, large traffic
35 . wolumes can be brought to their destinations as effec-
tively as possible and with as few intermediate stops

as possible.



bui | di ng can use different elevator call nodes.
Anot her possibility is that, to reach certain floors,

WO 04485384 oors with intensive traffic, destinabr®frensoooses
calls are given, whereas to reach other floors, only

up/ down calls determ ning the %i rection are given. In

a preferred arrangenent, the fldors with the nost 30
intensive traffic, such as entrance floors, restaurant
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of amleletdrvaieipCalst Rosek¥eclinafatds My he particularly
particularly advan- tageous at floors with heavy .
%raf?ﬁgaﬁé?gﬂﬁu%iﬁﬁrt VlQQCOFn98ﬁ§FF§.E*huésiﬁ¥isSU1t the
posstbld tn getsahcappeaptie fhmddabaiowiring whheh alloca-
the_Ei@ﬁf&&cféiéﬁﬂié”héﬁethe el evator group is

nonitored to see if a particularly 10 advantageous car

nmoving or located so as to suit the call in question
can he teunshhefefead hesf il ahvOS@Iod T Ofp g%ﬁ' O&Tl'[lss are
own calTls

de, dinent, of the invention, up/ _
e SO e aPYG Bh L FIRG | FaotEafT | SR AET Cs vmich axe
whi chsed etousstlinatesthennenble BETHRISRhgRATSNYERS trans-
to bﬁox%’&@cﬁ].s'kpoiﬂleg'wéﬂ tgééen}(@]y ,uﬁfc\((%\% Ic:a s(,j o%‘Qr the same

cal I's for the same ' o
direction can be served by a single car if it can be

estimated from traffic statistics that the capacity of

20 the car 1s sufficient. In the =ame 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.



direction can be served by a single car if it can be
estimated fromtraffic statistics that the capacity of

“%Ozobﬂﬁaogﬁr is sufficient. In the sane way, sevgfﬁbpoowoo%s
cars can be allocated to serve several or onl ew

up/down calls if can be estimted fron1traff|c

statistics that the capacity of a single car is not
sufficient. 25 As conpared with prior art, the
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genes-¥n £RECZS ot | BRLOBIMEChGH BECPRE PP |40rn 11’1 other
The woidg] nglaliwmﬁga&ﬂthwpl eheBeFi flodrbasast ghifiven as

fl oo nd t WQ. si ngl ar ors. The | owest or
firs%f?ﬁoor %D%éﬁ%s ﬁé&a |r§¥?group 3, in other
Mords, 10 I anding calls on these floors are given as

passﬁﬂ@'@étoﬁpgc' ifd Ca@'eﬁhénﬂkge ?@b'c% ahie éfé&aifgr theis at
fl oors, floors 2-8 bel on 0 a second grou

in o‘fh%rm%l:ldélqogndﬁ@l citg <€ V@%eg¥?%r§°§fg€°1 system
Qi vehopé 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 dJdownward 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 guestion. 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,



floor-specific up/down calls. 15 Elevator 1 is at the
first floor and elevator 2 is at the sixth fl oor when
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ride to the eighth floor. On the fourth and seventh
floors there are downward | anding calls, and on the
fifth and seventh floors there are upmard Ianding
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7 Tﬁggggﬁugscd%?g%lfg??ﬂat|on descri bed above is

repre- sented by a chronbsone containing seven genes.

(o 5 T onr o syl von & Hoort At bon oAt Yo dgied to

Wourth FrbbrorTRESSERERY  g6he SeZhawgnehs tililr iageriaio pos-

3 coiie SHDDSS tOrt AB1EVEs PasSENUSTSvibt e di rStevator 2.

floQﬁ1Mho ghe genetic allocation method is used +o find the
chromosome in which the values of the genes Gl - G7 are
50 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



I ssued destination calls to the eighth floor. Gene 4
corresponds to the up-call on the fifth floor, gene GS

up-call on the seventh floor, G to '
v%?zo‘bﬁo Qﬁ on the fourth floor and gene G/ to ?E‘fmuoosmoosas

down-call on the seventh floor8 In t he exanple, no
el evator has yet been allocated™t 15 any call or
passenger, so each gene still has two pos- sible
val uesaomsal leles, i.e. elevator 1 or elevator 2.

Thus, the genetic allocation nethod is used to find
the chronosone in which the values of the genes Gl -
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1hese {feseheehed sARhd 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 wval-
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-

cigion.

2. Allocation method according to claim 1, character-
30 ized 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 cail is allocated to an ele-

vator car to serve it.



- the elevator group is controlled in accordance with
t he best chronosone (5), characterized in that 15 -

W@Qﬂoﬁﬂogﬁﬁf served by the el evator group are di l‘b‘il%oos/ﬂoosa
into a first group (3) and a second group (4),

the floors conprised in the first group (3), Iand ing
calls are given as passenger- §%ecific desti nation

calls, - on the floors conprised in the second group
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up/ down, call.s sothat when th ination calls.
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enetlc nethod represents an allocation de- cision. 2.

Al ozat honoseted aeeabdi nddordahdl Md, cthanaat erehdracter-
zed jn that ch passenger avin I ssued a _passen
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190047086522 PCT/ FI 2003/ 000863 9 4. Allocation net hod

accordi ng to claiml, character- ized in that, on one
(r]%)re the, floors conprised in first graoup
Ian
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15 call on the same floor iz 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-gpecific up/down
call on the same floor is made in a user group-specific

mannexr.

8. Allocation method according te 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 1t in

a sultable later traffic situation.

35 10. 2llocation 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.



group (4), landing calls are also given as passenger -
specific destination calls in addition to up/down 10
calls. 6. Allocation nethod according to claim4 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 sanme floor is
made on the basis of the times of the day. 7.

Al l ocation nethod according to claim4 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 nmade in a user _
group-specific manner. B. Allocation nethod according
to claim1, character- 25 ized in that the floors with
the nost intensive traf- fic, such as entrance fl oors,
restaurant floors and/or transfer floors between

el evator groups, are selected to be included in the
first group (3). 30 9. Allocation nethod according to
claim1, character- ized in that the allocation of an
up/down call is de- |ayed by deciding about the

el evator car to serve it in a suitable later traffic
situation. 35 10. Allocation nethod according to claim
1, character- ized in that up/down calls are all ocated
by utilizing traffic statistics, which are used to
estimte the num ber of passengers to be transported.



