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ELEVATOR SYSTEM The present invention relates to
el evator systens. In par ticular, the invention

wo 8Joahessi 0 a net hod and system for all ocati NngpCT/FI2008/000101

destination calls in an el evator systemconpris ing
bot h singl e-deck and nmulti-deck el evators. Tal

EbmvadiorgSvtgmical |y contai n nunerous el evators, escal a
tors and ot her correspondi ng conveyi ng neans for
transporting people fromone floor to another in the

%]léil é‘lsgen PR En PSR CRE8 ¢ 'e%unc él(g@%{?%orsg?eva In par-

he group Control ion o
tsysnle“tm aI theatayenhienev@tlatasn teree merrélqshs@,@ﬁg@rystem for

aQQ%%%Qhw@tdéédﬁhéﬂﬂdﬁ“éé&l§rEﬂabh'@Qéﬁ&d&ﬁfé§éﬂéﬁ(%omprls—
%§n1an theﬁ$23|s of |ven pt|n1zat|on
lPﬁl g S1 e1&ySteRS -cal

entry is arranged by prOV|d|ng each fl oor of the

Tglil | %'ulq nt% %S/[tpq%\g?ﬁ&m to%rl:sa nu'}rr?e?o%so fe Vg“ Cl'?ogg'e escala-
passenger r? es re travell ng I rec
tomg, ang tdidrer aterreshendirgvapoverasgameansd r ttwansport-

1hb0PeoMI@r & ohe RRSFARYS' oS At it hevdassendiBly. when a
i ndicates the desired_destination_floor by peans of

PRESERISE ST but TORS FSv iAot AVEREr of E0&t G control
fHawev e, éheta:l@oveldeswrbeﬂzs:taérd abfloyapethath | @leator to

\M%%%t Itﬁ%' %t%%eln ffla%l %|rd1 t%l It u'élcgt{éqcslor\#gx%{féf'llng in

t & el eViator systens in suc
tb@u |edigvge-drs $m¢@asan@| Pni rigleneased afi ggven optimization

c§9t%§hbed:ﬁﬁsé'E@hb@ﬂt&8hb1S¥§kﬁ@th“%§%fb@aCBal1 entry 1is
assen ives hi s/ her |nd%V| al des atlgq%& é
azrpEgEy aPYt nBrSVAfiRdy £R6 °gr iAfth tiing with

ubaﬁbwnb&ﬁnﬁﬂnhnardyngeansad£MWMﬂcnatheApdeﬁem@aﬁ|xnd1cates
I 1 f e at I

tﬁg es%reﬁ g\ue%l%g %‘Fcltg& sa[gd’] q%heatl aﬁaﬁq{é'g r@le ele-

elt utton or ri ca redd
va@@ﬁt itfas e@grl*se:@haés ténag fRFOD Whene ft'rfe':? spaagenger is lo-

cﬁkéﬁt'ﬂﬂeaﬁéssbngék H%HH%%H@E‘HH%'dégf%éd3d3%6ﬂﬁﬁﬁidﬂjfloor

each SS % %gr are identified in connectjon w.t
th@ea@s?t P Hilor T Sl eghd OB LUthans frovarad d é:l't% elevator
ctlre mmmawexnnthé,abbeegdesprmbéﬂr@akﬁﬁﬁmxmySmabhedtds im-

pUELEIALAE LNF PASEEDOELNE "V EaRFCWANYiYigs, which is why
call entry in the elevator systems in such buildings is in-
creasingly implemented using a so-called destination call
system, wherein each passenger gives his/her individual des-
tination data already at the starting floor, e.g. in the
elevator lobby before boarding an elevator car. A destin-
ation call is input via a specific destination call terminal
using either buttons and/or electrically readable identifi-
ers, such as e.g. RFID identifiers. As the starting and fi-
nal points of the route to be traveled by each passenger are
identified in connection with the destination call and are
therefore available to the group control, the group control
system is able to determine the passenger's route accurately
and optimally as compared to the traditional call entry sys-

tem.
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and optimally as conpared to the traditional cal
entry sy s temAllocation of calls entered by

wpaesengser s ains at estimating different routecT/FI2008/000101

alternatives for the passengers and assign ing the
calls to be served by the elevators so as to opti m ze
e ceift itoe dfindiaddt=o rem toaset iHy} nshddenged ey ad s syStePrimating

d@%f%fgyymﬂgﬂéé) f%e?dQEH%él ggokﬁe }a%@éﬂdgyglghd assign-

most use ors el ate to-passen
iger ihee ¢ahbs, t@ubeu seryes) énf p@@@ubl@w@bongeso as to opti-

2Rk r@néatdfortﬂ%r lﬂ:ﬁiﬂ@ﬂ&l@tdég&fm@%w e ®r system or
ot her corre |n ro erty of the el evator ﬁsten1

aT o~ YBTE t 't ?oapélgﬁtteFﬁat.Tf%%dl"al LYi edhe most
combnflynaisam irsdg@iltﬁmeé | yelsed, tbi plagiszhigean fruitasetimes,

| ue (itot 0 different rqute alternatives _
b%%dﬁcafé% 0 ?§n§%§ oca PoR=CAPSEA |g%5§%12ﬁlteﬁ%a relat
ing itm pEEﬁEgYe@It h%mm notihefercamreasrafrfdingi puapeohg of the

eﬁa%aQ%§té}gﬁédC”T&eéé%iaféeélﬁ@éréhﬁ Q@hkbcgf%érnatlves, a

situatiaon 1s E ose of his_is to allo
SPRE3dy StleiT atAPECLEnt HE pﬁeéiﬁ‘a‘ia}]r% ¥Faf | @inimization of
whbkeatvalye e.(gotan Ltfbsptﬁ)ak forafdi £f efdruat rddtien dgernatives

vant, descripti of the t echnique iLn
lgﬁesgtonlaggf%éi éhl Cé% Igte spe0|? ca?lonqL be so im-

pp:legl¢2193¢ hath mscilcfsfees-’%nt elteedtforc gedtipatennsol the cost

f%&ﬁ@@n“@é@tpyshh%eﬁonféigl t‘?fe €§r€k§ﬁ£§£9r%1t§1atlon is ap-
pﬁﬁélﬂ]Z on the ba sis fic situation, 1.e

dpr V& IRHP TR P ctP§5e1§n&Qr%ﬁ¥?% FReesystem e adapt
tbdehélbyengluhagpm&w&mhmn@1&maEMGmsmdlgnlaﬂ1upubeak traffic

SEQPEEQ h'nﬂnth?Le'EHfiglngroﬁp Qeléygnga§i %r%ptlon of the

PIfi2atioh criteria cortespond ng to t he
tﬁﬁbﬁﬁquesumumeﬁtldm weﬁcpmmc} ehe . phavadteny tgpddification

F§9§§§§W0WWH¥6H'élé@ﬁ$sgét§n'%I€¥dégﬁe r n%tﬁ%ntrol method
oper tion of the elevator system accaordin

WBFFF Yehtet CRBS Lot PI#e & AdOrSe Lént© 7554 e the ba-
sieelqf atHea tfrfarfEfO.aStsDﬁu&hﬁorﬁut ir.e.stielie pket’heling traffic

PR BERLEMLL SRt oDl oVl B P B ing
tsaffirosiitnaguest iagd icontaradelding reli¢i elévabeoasygeoup on the
bdQi MYVt 1Rl £ €1 &h eBEY t8rh ael ML HBLRTB @NENED afore-
sg¥8ytraffic situation. To identify the prevailing traffic
situation, statistical data is collected on the operation of
the elevator system according to different times of the day
and different days of the week, and a forecast on the future
state of the elevator system at each instant of time is pro-
duced on the basis of the statistical data collected. The

solution in question is termed ‘traffic forecaster’.

To improve the efficiency of elevator systems and to avoid
congestion, especially in tall buildings, the elevators may
be implemented as multi-deck elevators. In multi-deck eleva-
tors, two or more elevator cars are arranged in the same
frame structure, which moves in the elevator shaft as driven

by the drive machine, so that the elevator serves several
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congestion, especially in tall buildings, the
el evators may be inplenented as nulti-deck el evators.

wd ooy B> deck el eva tors, two or nore el evat GFc10RABR6S/000101

are arranged in the sane frsame structure, which noves

in the elevator shaft as driven by the drive machine,

fi@o&hablhhﬂtahemmSGW sereres tseseyd f I Torensure efficient op-
i.myl ta t 0 0 sur g e

TPReSn S M P ARk el eOREerD) Y e blahEabpEY ot cne

bukd ddgial disngpfiterofdieni ddi tedoi Ave nmrrmrenmaelmq i ygpbies,

whabBi &Sre W €8r@6Enéot &4 CaNGECRA §s8a1§V0§§CaE[ﬁt Ss case,
n this case, the destination call devices can

t8Ps DQUHRE Lt hESKAFEFnG A oD eS1 FROFRE either in the
wﬁﬁﬁ&ﬂg&ﬂ@bﬁﬂédﬂﬁn/KﬁethMméﬁEHEEOWSclﬁﬁtyno& the elevators,
o¢&1 tnr %l 'c%e% e mgxntnhe?: elnt g CeeAtorbab e f]lt]o%rg \M.qef reom where
passengers are gu ded via eésca a ors In t'he W&ytyng

resbepgarsoedien@guisiahev il | esat batevat enand ther weert ing lobby

aE'&%r%llﬁZ;att%r 38" WiNQ R dP3RAWEInd A BMY A he elevator
above, |ti-deck el evators are able to serve even

SF&V@QQnGﬁﬁeP§s§Pn§§§sengers effectively, e.g. during
up- peak conditions as people are arriving at their
jobs in the nornings and the main direction of traffic

LSS r{eré&q]o e‘{gé\?gce{n{lgp?y byt éo%%éza%% %\Bfe to serve

wever een es
eyent aianfqer anpmbesst e | sﬁgseéggrSateﬁ ferehiveie, @here during

E EeaerQHd@Eﬂahérégfbéoﬁiéwhﬁéfdf¥HGfH§E%%VEH6§r jobs in

tqQ the upper, floors the ,building or_vic
DT aoR AL et fe AiAESEIA AT | PERFFLC ofScdzem the

emmthnnethebbwIumluppdﬂmflwawspbntthapauuﬂﬁlnb However, it

nl! tdlaekosteni ghsamndie T eucad alant Liagetly M esons,

eak tra and inter-floor ave to
eserv@ét pyanall t i deek whevat 6he dnrréeqﬁme@rfnﬁyaﬁélc flow is

£208 aval e tirandestidiy b CORd I QhpSYSEERBrs\Waer & N bulldlng
el evator is inme |atel aIIocated to serveF2 gassen

Chavil§ et caFl tPEnFaMe pHESehnfEF Fvéga fic oc-
cunsra&mmnmlnhenbatnathgn)thdltﬂdngp@ﬁsecaphelgy06m multi-

d88[2”‘1' J&%%r‘%otrﬁag?ca | %%e?%e‘% % & t %neh‘éth peak

or servin ore un
teptf FTFzéntihénéi@lreéﬂ@@reltéf\?diﬂ}lC rianestowher §§§V§QC Py multi-

dBeRSkhblhtbes. afle problem may be aggravated in destination
control systems, where an elevator is immediately allocated
to serve a passenger having entered a call (and the passen-
ger is given corresponding information). In this case, the
group control has no chance to subsequently change the ele-
vator serving the call and is therefore unable to optimize
the selected elevator routes, whereas such possibilities are
available in elevator systems using the traditional up/down
call entry method. Allocation performed immediately on the
basis of a call may thus be unfavorable when new calls are
to be allocated after a previously entered call, leading to

underutilization of the capacity of the elevator system.
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avai |l abl e in elevator systens using the traditional
up/ down call entry nethod. Allocation perforned

wo mediasel y on the basis of a call may thus becT/FI2008/000101

unfavorabl e when new calls 4are to be allocated after a
previously entered call, leading to underutilization

Tak ke Gpasilyi Odedhee by abPE §Y§beﬁh$ﬁﬁdé#3dgrtain addi-

R D

ceethann sg»semal aampﬂjmmulmm sggchhas=. g.of.orfose e as a
ff't‘%:ta' %?g&'c%g g re cﬁi Orbeé’g&g%s?a' g %H Se@g?k&&@&bﬁnlt may
b@amapweér é@értlrbé@ WOé}Il&?attéxe rS@g-’lYIléIei SHEpaEhiy gorescribed

b§/| Qe viaGe pegh1Qvidad, atedth® UPDSSY O%pb%\éEfb@nér@ﬁuded at
he el evat or saaft BeS| des [ti- geck el evg}tléJEt

TRRPDI & i oMEEpetPIorobottiee el REAFELI
mumnst—dackl eheandocentre moyet emmad exopanretsdertsiagleth me-
cHSﬁchgeX?hQE?uJESnS%&ﬁ“c%%'roﬁo@ﬁ)s%H3é Ofcomé)ared ko sin-

el'evators na crease
gbe-darkatilevatershe 'ﬂ’h%oﬁith‘eq?@lhlf%l ofompéelitydiofg,multi-deck

ebecadsesi Hxa%vu%fls‘éﬁ% irﬁ‘@ré@:&éd -geck ebeMatobhastidtion in
Il ows the nut

d th h t hat al
s FAACE BELABER Do CORorigf d0ekoca BE var (Fh cases the
matcordenal thetvheokl has hei Pet provdsietdo wiehrid neidhdnism that
a mg@ﬁguﬁhﬁeﬁn\(ft%%f% {E%Jédegg:a&vf&rﬂuéﬁé'QEereth%tecks to be

e use of evators 1 ncreases
vargafsrErondand e mhamakeotdieioll 8P coft 60 PPFMEms simul-

taﬁdohbeéefco&eewbt kdeck1gbevatar qarskess .ans the whole, the

expeglve a i bl.e approach to sol ve sr{)me of 3
UgBoR -d@E%F%b % SHISHRE 9% ¢ OFRBRERENT %ea‘éﬂléérﬁtlwon an
msystenansengobtih ofi Ngleralaok s evarthor saadd thwirteifodecknulti-

dél:ﬁvgtlg(;étbﬁ} %E;%t%?r&e aeﬁeﬁp%a;%-b Yol e“’A éégégﬁig approach to

Ilcatlogmip [li'cati on
S@l ¥e| 658 eﬂéeaﬁ@pvgréleﬁcefehsﬁiu Qﬁmjﬂlﬁﬂﬂ‘l is to implement

tﬁéngall%\ﬁéﬁ&%r elsoualar Suaﬂﬁlgd%btﬂhe Qeﬁblél—a\é@kméle\?@térs and
mgflutlon is based on a z in which t

og arr %ment h
horeegkc RLEVAFREST st hn bR Bo Bl Ed ke W vt SVE g8y Jebanese
adplfeaendnzpned iicatjeak IREAfI034H,t uamdén@nethe®BJEQE scloses

aSFeIQEaL§¥E§PSE§ comprising both single-deck elevators and

double-deck elevators. This solution is based on a zoning

Be51des,

arrangement in which the single-deck elevators and double-
deck elevators serve different zones in peak traffic situa-

tions.

'OBJECT OF THE INVENTION

The object of the present invention is to overcome or at
least alleviate the above-described drawbacks encountered in
prior-art solutions. A further object of the invention is to

accomplish one or more the following objectives:

- to improve the transport capacity of an elevator system
in different traffic conditions and extraordinary

situations,
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The object of the present invention is to overcone or
at least alleviate the above-descri bed drawbacks

weEngwsered in prior-art solutions. A furtherp@byrees/ 000101

of the invention is to accenplish one or nore the

foll owi ng objectives: to inprove the transport

capadid yeafucan ceinepeattdrors \ist evai itk ffestads traffic

condi tions and extraordi nary situations,to reduce

congest isdmpild fpaithieng lleotsltices syt egi,npl i fy t he

el evator system to inprove traveling confort by

ald od#t | HPBPY ¢ ertetvedlinmt opmEppés kin dilfipepsang different

opt i E1ZAEHQT Tidedf ich diF Akt PR i orPeG iMeria,
needs into account in call aIIocatlon DESCRI PTI ON OF

THE IthVENRObdhserigd hod opetheli A¥eaki QAtbS account in call
chara erl ed by what is disclosed in the

char & ﬁb ‘part of claiml1l . The system of the
|nvent|on is characterized by what is disclosed in the
characterizing part of claim12 . O her enbodi nents of

DEQQR&@WQBN'@F @ﬁ@ eRIEREieN zed by what is disclosed
in the other clains. Inventive enbodi nents are al so

Tpeeserhed obiF ﬁ:h% desenitplonon PaiHa ittt i3S, afhdtheis dis-
t|o The. i nventj ve co tent . di

res nt, _appli | osed
RS Ep T AU LT Hh 915 oo Phed Pamolhel Ay stem of
thhannwenhyua|Isthhachatﬁ51bedI@M whest | hwedtisgdéosed in the

cRaPLEREABY ngl Sg%xcconéksqu Y8l alor$Rha LilESaime tsdof the

I nvent 1 ons, éespecil al i f e Il nvention I s _considere

ipHepRéoRi ghte ofCl’@B&ﬂqt(ﬁl%lzcﬁd i B i vhetsus t ddRs1osed t hin  the

or:aes:rpeﬂaicms ad!ﬂﬂéﬂgQSeOrer&%&ir@éntﬁéwaﬂbagflsscﬂCbi.r@‘ééﬂted in
ttributes tained in.th

% & Ca 10 8 gf n Oql sent lica-
Pai RSBt r%yp‘Bé s e f RSP o R e ‘poPhE=6F viRp
tobnsefhratioventénet icoe teotc elitsss 1 oferchiim ttee fapgniewartion can

aﬁ?got B@ Q@%Hﬁe?n\iﬁn()'t\ﬁ%rc%@%ptthafrﬁqtsl”ﬁlé) r‘fj'tf}{(,ﬁr&natlms be-

enbodi nents of .the invention can be appl |e
1ewm Ghet BN eREL N CoCREE S8 HFYNEHSS. AEISGEE tor*fe several sepa-
rAeaniingendi eey,t addpdéEldBlysed ithd henpégSesh aR considered

iglI%atH%pllrQDPeQLBfgéit or implicit sub-tasks or with re-
spect to advantages or sets of advantages achieved. In this
case, some of the attributes contained in the claims below
may be superfluous from the point of view of separate inven-
tive concepts. Within the framework of the basic inventive
concept, features of different embodiments of the invention

can be applied in conjunction with other embodiments.

Below, the meanings of certain terms used in the present ap-

plication are defined:

- multi-deck elevator: This term refers to an elevator
having two or more elevator cars mounted in a common
frame structure, which is moved in an elevator shaft by
an elevator drive machine. A multi-deck elevator serves
two or more waiting lobbies simultaneously when stop-

ping at floors. A multi-deck elevator having two eleva-
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- multi-deck elevator: This termrefers to an el evator
having two or nore elevator cars nounted in a conmon

wd Toadres7s8¢x uct ure, which is noved in an el evat grCTSR§08/000101

by an el evator drive machime. A nulti-deck el evator
serves two or nore waiting | obbies sinultaneously when

st Opﬂidlg @dré | DOr he Asatibt Frgdfek selreiatarte hiayidil 18w double-
eIevaa(e S|nthe sane frame structure is called
doubl Ve&\}:aclor traffic situation: Defines the

traf fer%ftfylpce e DALY ALAyAH G0 A0 crateic

elevator sys e nlxe
t ype Iintdinsdites mree\cﬁllrléxgu om oftlmssekrjeatey ovdystem, e.g.

generalilghdr gy | egafralhhe el QaliQr SySéefhd@cltes the di-
upward traffic_(fromthe egirance | obb to ot her

fl ooﬁ%ecﬁl%eo%uﬁ’?ﬂ??@ger AT Pgrerst 1y é’rﬁ"rad'rﬁlng in the
ot herefevenrox afydtfem bl Igli ngpueard rteraeflﬁicancﬁémbtkiyé entrance

i”tefQ§> régféghé nkfé ££08% S f d&‘@‘h d wnward traf-
s bt ) dqms

passenge enteri eav ng
t r af fiiie (fram tcatri@@mflo@m d0én§h§ommmntgr 4 e | ‘entrance

mxed&ﬁ@“%ﬁ@@ﬁ@wa&a@f% frfteéxemlaélaf&sffyee%)lth no
Traffi ¢ intensi té/(?l ndi cates the intensi

tr af FOSSFERET | FREFHLAReCE| é\%"dfn%y'é?@m&%ur’r rdérlgu ‘orfwo-way
to t heafedidunsimanspacbusapapivbydof ahtie @berwaod traffic),

syst i %%Qr£€f¥¥ tJéHg JBH zﬁ;fﬁéféhtr%¥§¢$lc types)

traf e’ si those Tentione ove, hany 0
cl asSirbifddtd oimstastsittvaf indiqgirs ahldet Aatensiityt edsitthe traf-

are Fqgsi @vafi t% toRe: ei-Q{zétE)?”By'sﬁ:f&rf sigl the@htion to
to a%q@ﬁ; evator or anrutl-g vator

dest | Jd%i’r“l‘ ‘H%IP?E’%’-’E ypRP2AGHFY P rﬁ'ﬂeef vatey pystem,
traffa. (g ty]pe;hmdtzcaafmb byncbh&alst artifadgct | (bmavaznd:stﬂjjc. Be-
nat i oQn t al | e .
upvva%g E1Iq‘h a ca(ﬁ(iil oM he en ranc@'u J}b}gé; to o) %lflcatlons
f1 oo |t|¢atfrfedomym ag tradiriwarid tealsitya agd Ipdasgdle.

othere1fch@@cy @fydde huid didig L@ fAdies entdrdicad byingle-deck

internal traf fic call (% %II bet ween internal floors
in t BESyGtey or a multi-deck elevator.

- destination-call traffic type: This term refers to the
traffic type indicated by the starting floor and desti-
nation floor of a destination call, such as e.g. upward
call (a call from the entrance lobby to other floors in
the building), downward call (a call from other floors
of the building to the entrance lobby), internal traf-
fic call (a call between internal floors in the build-
ing), call to even floors (from an even floor to an-
other even floor), call to odd floors (from an odd

floor to another odd floor), and so on.

- odd/even principle: This term refers to a principle in
the control of a double-deck elevator whereby one of
the decks of the elevator is only used to serve even
floors while the other deck is only used to serve odd
floors. The division into odd and even floors depends
on the floor numbering of the building and is therefore

a factor determining whether the lower deck of a dou-
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ing) , call to even floors (froman even floor to
anot her even floor), call to odd floors (froman odd

wd 2000047882 anot her odd fl oor), and so on. odd/ erEmMFI2008/000101

principle: This termreferg to a principle in the
control of a doubl e-deck el evator whereby one of the
deckp1ef-ddek allemaitasr i Bs OﬁthUﬁgédt QoSelktereedfen floors or

roors FLe }Qeég} er decg $ nkéb ed t serve odd
roors Arvi §61 i At6Lo84 ¥nd B ?Ho %ﬁ car is
on t a1y esredwrhedmwe ofdd He dugid dimngvand filcpors

therefore a factor determ ning whether the | ower deck
of~ a cdsuRB WEEAe ed@tar: | Bhonl jeuBetefETSeitpe irertime re-

fl ool ied0dkbd | QQ@F&s8Ndg Tha |s%fddﬁ,ng/\h1§é€'\ﬁéeﬁh‘€h@pf&’fcks of
car ors or even floors

|s only ed io serve odd fI$ A
car r‘?&?ﬁ‘ YR CGHT s EPerfn FeFeF et dTeE Gate distance.
reqwnnxtésﬂszmhetéit@etﬁeOspahemghbetwéemhdubuﬁﬂﬂ&ng vary,

of m‘f:'htI é{f aie%g{: Eén dﬁ? éﬁsedofn %rlt%.ardteﬁk elevators

di st ance. ere t oor heights of
bui | diagg tealp adiesfiRebi r@gﬂdoét%@rmqqﬂret ddcksineg (car adjust-

wltlme%eckd@iaeyﬁt %@Iurie%dt xde gdiYstREpad &s,?ends on the

amount of, ti_nme justment del ay) requi
T Mg sty e a8 R A e A LT EE 1% neignes

di f f erfenclee beepaenuriee floors hanghtdeofitdiei clepdilbotre along
floor. Q%*%%s%%n%% onqfd Qs along the route of the

eIevator esent 1 nvention discloses a nmethod for
allocating des tination calls in an el evator system
conprising one or nore single-deck elevators and one

ThE @é@em&l iinvdaek ool MaAlcses & \Matcrrbdreﬂcﬁodaiclr&atlng des-
ggﬁllSE zqters a destination call via a destination

¢ordtt ng TPt e PRV ﬁ?‘l GRTPEREIRE: KO ©F mere
Saog@erQeSkthéeﬂaﬂmiaﬁandemmﬂvongmbhe dedttingldadn eldtators,

iANLAL R méﬁ%gl Q&éen&% e&ﬁ&@ﬁstg d%'s%‘@‘a%&o‘ny%n via

to serve estln lon call on the basis a .

acdasdringt icey @ klatllifgpe AsEogdtingh; tal FBeatinygnthen. the

me€abtinat b Lobd ttmeansebpgat&r: CeRTlestaRly Weh8 td¥stination
ect d el evat o and i nform ng the Qgssquer as

cBa L o tararht EnfopassaTgsy ) Seldtting vator type

to serve the destination call on the basis of a criterion
for elevator type selection; allocating the destination call
to an elevator consistent with the selected elevator type;
and informing the passenger as to the elevator allocated for
him/her.

The present invention also discloses a system for the allo-
cation of destination calls in an elevator system which com-
prises one or more single-deck elevators and one or more
multi-deck elevators and destination call devices for re-
ceiving destination calls entered by the passenger. Accord-
ing to the invention, the system comprises means arranged to
determine, on the basis of an elevator type selection crite-
rion, the elevator type to serve the destination call en-
tered by the passenger, as well as means arranged to allo-

cate the aforesaid destination call to an elevator consis-
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hi mM her . The present invention also discloses a
systemfor the allo cation of destination calls in an

wWEewai7e82 syst em whi ch conpri ses one or nore PCT/FI2008/000101

si ngl e-deck el evators and ene or nore nulti-deck

el evators and destination call devices for re ceiving

téegt imaﬂi o&he:ad;éSeenéer etllebytbhe tppesenge medanor fork ngnform-
Q. t em.conprise S ar

1{% gﬂ[ ) ﬁsreeng% %baic,{%s O%lev S ev?ftlor rk dafro gf'l:Lm/her

sel ection crlterlon, the el evator type to serve t he

destination call en tered by the passenger, as well as

IREAS SfpANdRchd 0o Al LReCahgchipeoal Oregaidd Hosid Nty selec-

call to an eIevator consi, st ent with the sel ected
téloeva‘i’blrtetﬁﬂpi@ ARAANERRS PGS iHF PRI RY (IRF Haskpgbfication
radetsq t haidl evbd®¢i fd d@chded Fudre hidetleminifhganthe elevator
gg%odinent of the invention, the elevator type
["fection criterion used consists of one or nore

clasgjf iGal kiUl 8s. r%%iéie@nﬁ%%cf 14 rf‘ioeors,

determ ni ng the elevator type on th asi s_of , ,
pred&er FiRedasdgul @f fthsorsrabhie héYB§S| of otthehedestination
traf fda@ 1t weeedfrddre destination call received; on the

baS|s of au ili.ary data .attached to the destina tio .

call 9 gjda JVﬁwer e T et 3uki a}tfrftg?ﬁci‘?émﬁ c%ﬁ‘ee destina-
speduﬂOHrGMSbomEqmuW%ﬁ gwlbepesn zéhef adrel thhty data indi-
the hagicsy efpefé,h%qr t%e%eﬁdrct tarrﬁ/fdxc dr%tu sgltzee%f Yhe call;

on the basi egree of loading o | evat ors

it Re éqh@\/aaerlssfsft drheothisPesHdd rFef@tffzﬂq dWé:an?eltles' or

el-evzmortneyn@@eé est | Oe Cabheek0Bft Qobaiapt i0F 28tk elevators
SpeCIfI forteach bui | di ng and el evator system so

as toac %bnp ISR &%slﬁ'g Torvi ce obj ectives. In the

el evator system it is possible e.g. to determ ne regu

| ar floors that are always served by single-deck
TBR v &P iBenfuplilogsc khel el|vertsr itvine mglaqtafdn cyifrerion

tbheebwﬂtcﬂnngz&ﬁrg;k@cﬁﬁampyfef nghendeck 1elle§ata9fcs,e1evator
g so on. In _an enbodlfenh %f t.he Jjnventj on, h

sga ﬁ@tﬁﬁhtaaeﬁﬁy accomplis esired service o jectlves In

the elevator system, it is possible e.g. to determine regu-

lar floors that are always served by single-deck elevators

or multi-deck elevators, internal traffic in the building

can be served by single-deck elevators, and so on.

In an embodiment of the invention, the car adjustment delay
of multi-deck elevators is taken into account in the selec-
tion of the elevator type to serve the call. In this embodi-
ment, those multi-deck elevators in which the time for ad-
justment of the inter-car distance is too long for the ad-
justment operation to be carried out during the time it
takes the elevator to travel to the starting floor of the
call or from the starting floor to the destination floor of
the call can be excluded from among the prospective eleva-
tors to serve the call. This embodiment makes it possible to
improve the transport capacity of the elevator system and

the traveling comfort it provides.
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of nmulti-deck elevators is taken into account in the
selec tion of the elevator type to serve the call. In

wo iosoendodi ment, those nulti-deck el evat ors par/FhRicswo0101

the time for adjustnent of ¢he inter-car distance is

too long for the ad justnent operation to be carried

out during the tine it takes the elevator to travel to

the starting floor of the call or fromthe starting

Inl cor ¢rdbddienalest ohathenihveatioh,t hecatlasainfibmsmtion rules

’89' lqu‘]qnef Txﬁﬁ? t\p§119é93 eClhye B tﬂfcsattl%r?efa’fes for
e cal odi ment es It possi to i1 npro
tﬁlﬁ'e 2k APRHOF t twsacﬁq%ﬁqﬁlqrhecaénéﬁaf-@ﬂ A eﬁ?hﬁ@t?ﬁe on the

bakakeldma kot pstric provhdesnl an@vo%mlmp@ifoﬁam situa-
i.nvention, .the classificati,on rules and/or th

tifresRbPUAYAMDEs P tqnf(ﬂ%%§¥aﬁfﬁétﬁgﬁtF@IesTPbF {fabodiment
makesatiar piogsd kel act idymariidaarliyoclamysadlectssllemcide crite-

r%%i % éo:.lé‘lenéer@f:f't%es' EP?EH?B Nd Qe 168?1 eéf&@%ﬂ‘% in the

|on prevarling in e el evator
eéﬁti@épﬁfeﬁysﬁﬁm{’fésaﬂd Possi bPeOPélwﬁ&mtm |byragranye tgrpacity

aal/8et iseheCbth v Idd 1 3@ i e AtS, tdre ﬂH@feflé?vator system so
S|tuat|onggﬁﬁvallln in the elevator s %# ln and

3Eo tGp PR e MAT Hﬁﬁ%ﬁﬁ%ﬁ?%u1 %ﬁwﬁ??ﬂ?ﬁﬁon This
embsduménpr@aamwp mmalhehﬂwmmmoofsyhée&ﬂeaaaSrt@ystem to be

n%}ngéehy h; 4 hg Bég‘éﬁbhhﬁ‘gé a{a{#l% t¢°” wheh! $ne or
ment OV\B tﬁe avl or eva syst em
H@éebél@mtmrfedtrevtéhﬁ i alexabpri sMakeni igderensinapgyative or

wﬁ@ﬁnt%@ehﬂiﬂayﬁbEﬁéﬂﬁﬁfﬁé éﬁa&ﬁ&té&eéagordﬁéSEQma fire de-
i s/ ar.e |ngger% Eg or when the building is being

t&G5EHatBd Y3du&Pd-a fire de tected in the
bui I di ng. I n anot her enbodi nent of the invention,

different op timza tion criteria are used in the

Igll %@Héywéﬁb&E§§§HQQS§ tH@SEhQ@EEQQnQaHf%ﬂé}ent optimiza-

erent el evat or types i s enbodi
téARaREadeEPR AFLaliS6R AN tthe Gldrnatigperad iRpssmgers’ des-

tehavabar caysiseraandi Pfeddier tebyehtbg eppbert 1pr Hideembodi -
oha P AR-REE T IS B e TRIERAT B02EI0 ot cne
ehaivetny systefroarnsi nfl etldeckraveVanhgr somfient provided by it
cﬁhn%§'9@85mﬁi§¥ﬁé8r%.@r.e We%mbﬁasizing a short traveling
time for multi-deck elevators and a short waiting time for
single-deck elevators when single-deck elevators are used to

serve internal traffic in the building.

In an embodiment of the invention, statistics are collected
about passenger events in the elevator system, which statis-
tical data is utilized in the determination of the traffic
situation prevailing in the elevator system and/or in the
determination of floor-specific traffic intensities in the
elevator system. This embodiment makes it possible to pro-
duce more accurate estimates of the traffic situation pre-
vailing in the elevator system at different times, and in

general of the flow of traffic in the building.
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serve internal traffic in the building. In an
enbodi nent of the invention, statistics are coll ected
w@abovbspessenger events in the el evat or syst enpcmi2608/000101

statistical data is utilized in the determ nation of

the traffic situation prevailing in the el evator

ISy Hrenemvsld Dheh f bife thetl erdidiali ¢, 0bnél e weReLidisgle-deck

grafflc |ntenS|t|(fF= in.the Ievgtor syste Thisr . di-

T BHCAEN P I TaKAES ta§o§§F8F 1p8tAPg Y ASFE acttirht Fooodl

nmesti matkes oft twenecedfacy stouptoondpr evaithengelevatmer system
a [ e gener,

RFPUA R IREERE &) LLEEOPobl NG, <200kB, D8R0 Noper or

leverhenchveht Foa, edpwasprmshetsi msa eleeé@qépéeét élns the case

" od@l RuUUSeddas kf Iellévtaltg,ﬁ-fsl ng el evators. This enbodi nent

makes it unnecessary to provide in the el evator system
extra headroomfor a fire- fighting elevator at the

upper or |ower end of the elevator shaft as is

Beegdesed-hen &heveadesofihuflt iaddecik aglesvat bhe. pBesieties inven-

tiBR abpys: iRed adUINt 30RSy NR, D ERFIY a%VeBoxtanPed to

al so provi des nmany ot her advant agtes as conpar ed
PﬁF-PBFaﬁFt S@3MGECHFs. By aRmIMey tife InKAIHLI U, tt% elevator

soke¥at eans eemm;ant hieec i 59| i dbBEmb t i AP eamet Idfg e leva-
tof st h:les elseva (t_}ors Ie deck .el vat %rst tl;lme the
Phe $ane tl%e tﬁ% ra ?ﬁf%r csapa"%l?Jt e"el %@Ig?o

tygssparincdpitateniott tife fal@veluq;atamrrcm btifferent traf-
£i FPLQVed+ i Hhe 'c‘?a\herﬂé Oﬂnﬁ@&?éd' tTHQS%%EtESn makes it pos-

advant ageously avoid the utjlization of the capac ity
soPLRuLO APV IR ?W%n’@%@té&lééﬁé‘ﬁﬂp&n§ft the capac-
1syr me hawtinters ey efvatibirisC i@V &dridesea ddriditZiadidito serve

Lseemto n efficient expedie t.on the basi.s
TS BRBT bl P88 oo gt e os Lo At Kt AR geem to
behenl efgidient praswhgarts' ompeheabaﬁeedgf duetdidggonal allo-

chEaBaPdiatdn ofphand C@&ﬂ?@l&?r%‘fn%h&agnggnp.?t)her passen-
attended t.o _by using the nost appro priate elevator

IeYpe tRSdAle rb%%@%ngét@hnéédl‘h@a%%%?’é?tlon of handicapped

pbEBBAPOT tcahl (3EY b'Ehﬁ:drﬂ\éiﬂiérﬁiéci Ut & th/ peavigdeset kdst appro-
pPOSEI bi | that vvhe the mul ti el evat or

d .
Ro SRS SyRontar & oUb| BAAEERoar 6, ab graifs *bpecial

trahbporbpathenal FTbeattagdeotion further provides the possibil-
ity that, when the multi-deck elevators used in the elevator
system are double-deck elevators, calls can be allocated on
the so-called odd/even principle, thereby maximizing the
transport capacity of the double-deck elevators. Further-
more, the multi-deck elevators need not necessarily be pro-
vided with any specific adjustment means for the adjustment
of inter-car distances because, in the solution of the in-
vention, floors spaced at irregular intervals can be advan-

tageously served using single-deck elevators.

LIST OF FIGURES

In the following, the invention will be described in detail

by referring to the attached drawings, wherein
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t he so-call ed odd/even principle, thereby maxim zing
the transport capacity of the doubl e-deck el evators.

wdod/bessaore, the nmulti-deck el evators need naiT/FI2008/000101

necessarily be pro vided wit h any specific adjustnent
means for the adjustnment of inter-car distances
because, in the solution of the in vention, floors
ac i rregular intervals c be adva ag sl .
P8 veh SRA A S T e IR e o IR R inven-
tiikbe byl wewi ng, ekbmpilevernidon mnll be described in
detail by referring to the attached draw ngs,
Faler @i @Frle@enfeSpﬁé@ehﬁ@l@m%lmﬂm@ﬂdm@brmmgﬂ@@od of

thide ihp¥aribhon by way of exanple, and Fig. 2 presents

the various steps conprised in the nethod of the

i nventi on. DETAILED DESCRI PTI ON OF THE | NVENTI ON Fi g.

1 presents an el evator systemin which the solution of
DEMAILEDeDESORIPSIQNpDFeHETANVENEIANOr system

conprises five elevators A.. E. O these, elevators A

Fagd B aressntg edezkecdevmt systehi ie whaeht ¢he Goludion of

tﬁ@d iBvaheidaubkey ?)%ql‘ie@ evr@let %rl%valtrﬂ)xt fg@;&t@d HAMbries five

i evators _serve floqrs 1-8,_ floor eung
RVPSRES/ &xi-£- |95b;Ff%ﬁS%fheeJo%Y%<?lf@ Angn |§orar8E thigrgle-deck
elppacokebhiritk thevatdrd ny, IPr@NddEdabetW@mmﬂH4ﬁﬁdkibleva—

twﬁg Zlﬁnghgegﬂ@?[ﬁly oor%e eq a%oaxl' sescaI aftlgro ]10% floor

he passengér Tarr s or eas passage
1f beang( waliet antgansishigxitto Jemmshetrf etlge wqeﬂ;deagl gmair efloor 8

tabkl QgRled ltdbkﬂheofioﬂﬁée wgalgieleVad 5w ded PetwBen floors 1

ug ensurl nore_effective utilization Of especi_a
aPH 2460 GE

TelhRRGT s/ #POnPFRES esrelesrrs slolo&e which
theepabbahgékooanlubasf@rl@ag@rpbb@ageh@nﬁm drieatf Idvr (wait-

lgghﬁ 6%% of t he cg?ﬁé}‘s tg W?l%?ll oaelr1510015e ang%av\é%gd fo the

evat or ors
dadplstddckoednviahpas- €ar Idu sk antleus apgerrihan moxe iaf fectlve

uE@‘ilEéﬁlghStﬁlcgsﬁchQQIgfougll§ @%%1@ %\é%t}@rél&at&ét From
the other floors. The nunber of different el evator

Figped ddn & detet n]Pﬁeaeén thatohleay natkyst pafpirger floor
hélighs ithatthechmii bdher floors, and thus the upper car 1005

and lower car 1006 of the elevator E at floors 1 and 2 have
been adjusted to an inter-car distance larger than the in-
ter-car distance of the double-deck elevators C, D at the
other floors. The number of different elevator types can be
determined e.g. from estimated traffic flows in the build-
ing, in such manner that multi-deck elevators are employed
as far as possible to serve rush-hour traffic and single-
deck elevators to serve the quieter internal traffic in the
building. A feasible thumb rule might be that about 10-30 %
of the calls should be served by single-deck elevators and
the rest by multi-deck elevators, but many other design
principles may also be employed to determine the numbers of

elevator types.

As illustrated in Fig. 1, the elevator system comprises a

group control section 1000, whose primary function is to re-
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ing, in such manner that nulti-deck el evators are

enpl oyed as far as possible to serve rush-hour traffic
wondoeiegy edeck el evators to serve the qui et erpdmkiesosabo1o1

traffic in the building. Aifeasible thunb rule m ght

be that about 10-30 % of the calls should be served by

ceii el Q&éieﬁlmﬁllexat@assl aaattaheerftaa&ted)ybwbhisséﬁgérs via call
eI e at or hut al so

desi p ples
esot]tnat&e rcrﬁlne (‘?Gﬁe %?r)oeﬁéagf éPe\?gﬁg’Fattfpeagl ele-
vatAs |tIoI estqtatmab senday. ard |, toheealdevaeara tdpst @pmmands con-

sgggghkseﬁléthﬂ@pé%yﬂrgb Sﬁﬁg'8@l$gggedmg¥gbégépnr¥or the

function is to recel ve estinati on cal data entered
tppngRd §6AGEr £IvioPara il P ePEIREs t Pﬁét edgvesrr status data

béewééﬁs)th:bOQﬁ:od;D Al el es@dt £b8 MaHORhkO @GR idual eleva-
operatlon C con S|sten

d d
B RorRola g RO, BREME st il i Foected to
theanswissidialofebpertaty ononormandsiandl @ 2vaf oreasthatelkevator

vgét% Q%H#%%Stﬁﬁﬁgiggg C%W”fHeSSEﬁéPnhQHQ tQ%e desﬁlnatlon

I ndivid eva tor control group cont
cabdt AeHicescdfRécregvigethat mwumlr@%@m%@m connected

t60|’t11'feO|gb|6hﬁ> b@ﬁ%r@ﬁ @e“dheirevaﬁ.ar avi @orm@@¢4©l oPUSus 1001
1003. thef r ha the destination call devi

EF B0 F IS R S PR RGs T dPe CORFBLTRACA) It fevices
mgyogpnsastr alf sanpt |dﬁstv1wataimnuahﬂ.cdtemnebuspb&©bxﬁ@rte for

tﬁjaeiﬁﬁE‘Bleean@' 59 ésgucgﬁt tyh%e@q%te'sng}ﬂo%d%@ L id8YVigifish put-

may conS|st of esti nafi on cal .
tappr Risee ff-‘@rllt h@nbmr'pdi%m%e@ vhgrekint hedenggegnger is
1@éﬁt’h.gedd\t/1\/b9hm§dﬁb bt bﬁn%&@ﬁdz/ﬁrc g.@béntqfftlre)t @]?1\5 G8fe desti-

ere t he SS | S, e | e neans o n .
ngPEEE Y1508 MR R afanaidal | Bad e 350 defRrmined on
thaababndi vifdthli spassangén cias idet. eflinenechmbrert lkecbhabisposition
o?fthg'%éSQQQB%fbﬁaqu d@v&a&gﬁﬁﬁ ﬁgg?dk§88§'kgﬁnﬂg:freely

desti nation cal evi ces on eac oor
C]f‘?%@Py cﬁfﬁ’éseﬁﬁ‘a“l‘l?)]refex%‘ﬂ’b’r‘étllaévﬁa'toﬂhg’ﬁfgron;rF| gxtra, destina-

teshr aallesenackkOnagabk geviceas 1&H)th|@ee mﬁ@@a@tlen Wik€nity of
of an escal ator,

ai nredi tgovi cinit 3 g trance
BASEERGEE Ok 1 11 T EnESEerirde TORDY Mant PnfiEa®

lobky heranlesitridiataten hliedheirmeedsaiphyiapont Yeachiimpediately
uﬁgﬁ ekl A0S “ﬂﬁyyengygnggsﬁbgﬁ&'OW&ﬁgléeg@ ﬁ&@fon call de-
vices also include an information means (not shown in Fig.
1), e.g. a display means, which is used to indicate to the
passenger which elevator is going to serve him/her and pos-
sibly also the waiting lobby into which the passenger has to
pass in order to reach the elevator serving him/her. Using
the destination call device, the passenger can give auxil-
iary information associated with his/her destination call,
such as e.g. information regarding transport for a handi-
capped person, or information giving the number of persons
included in a traveling group, in other words, via the des-
tination call device, a group of passengers traveling to the
same destination floor can enter only one destination call
with auxiliary data giving the number of passengers in the

group.
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al so include an information nmeans (not shown in Fig.
1), e.g. a display neans, which is used to indicate to

wda heopasgenger which el evator is going to servemFmis00101
and pos sibly also the wai 13 ng | obby into which the
passenger has to pass in order to reach the el evator
M\dﬂ‘@ﬁ]iﬁbhéfolU@eﬂgﬂoﬁnelctﬁﬂli@@rﬁiﬁﬂoﬁaﬂ.llyd%h(t%,lns a so-

a I Xi_ | t
BTSSR P LA A o B L L aie on paa-
SieRoGr metvieort sy etg?dwdimgaltarcemgportthef ot 1 ey e sr%a'p@edat differ-

PR’ Qe Olof NEIOE n@é*oang' ¥hna i Ere BUFD &Y Qf cf?ﬁertﬁ’%]SWeek In-
|ncluded inatra roup, in other words, via

EQETEtALn olr?calortaae@ric@n ap@%%g%% EYSHEFyeRs the basis of
thea\@sitigatd drhec shne éhe&ﬁztét&tbpnpfabééhgéae emi@r ianlids also

stination.call with auxH ar V|n
p%ggﬁgﬁe to §§§%ﬁ§?35tat%%t c?otﬁo% gro gﬁ¥{kﬁrom dif-
f§é@nlt0m0m@@1 atketied oerss | ye C@ntbynmoalsoc:ahlgectatrr afdad weight

aharecasifyy WogRp Qreqqucselsgr%last'sﬁl{ﬁ?lgﬂnea%t%qﬁ lical data

events taking place in the elevator systemat differ
apfl theedesLirRE 19y Gl DneBtrrefent thRRy $6L fiife forecaster
detekmihesormi | e f 5i @b at i On passangehgeventthedrelevator

t he basi s .of the est.i nati tered b . .
s aggengerglfg t Q:%é as %%gqﬂkﬂn %ﬁéﬁﬁ%ﬁﬁ%ﬁ} information,
i&t aits stfucshferommdoitﬁ)t donebfimmnali f£flberespegotfiion traffic

1q€Eﬁ§EQE§s e Qnéﬁhl 'téﬂdf5kca5u£8@gnﬁe'QQ%f@@@/Oon each
oor |ight I signals. WUilizing Statistical data

£dpare heacﬂ’éastfrlﬁa?l oREEAPAEIEAL EABd P] hatttaFpfcin the selec-
tionecd@sthe dekeamoresybeetbr 8kkke ai ktwafli.on prevailing
in the elevator systemat different tines. Based on
statistical information, it is further possible to
estimate floor-specific traffic intensities (incom ng
WhaH/ §heoppgseng et siftier solisddierf Idsstinatgmn tdflsl using the

deBt 0raBE bAN GAN bgew ki é@gvhaeéh%‘_rﬁe&}?@ %99195 teby, the

vator t t.o serve a caIJa asseng
c@ﬁeagtﬁi g/egr@lrld)@stq‘?]a‘il?%nc% jrl""ﬁgl §apﬁg‘1&§§fil Y&t itHe g9roup
coatkoﬁiegbcelpnovrIWhed dan 1t ke twaideifighd oty pddeeremdd’s start-

taqr t t% H’ B tr to-{he group .
! BELAARG 04 N6 G0 15 DRIRTLALTE L8 9 P aas
tgpaytthe call data may comprise auxiliary data associated
with the call and given by the passenger, said auxiliary
data informing the group control section as to whether the
passenger is e.g. a handicapped person or for how many pas-

sengers the call has been entered.

Upon receiving the call data transmitted by the destination
call device, the group control section, based on a so-called
elevator type selection criterion, determines the elevator
type to serve the passenger. In this context, ‘elevator type
selection criterion’ refers to rules (classification rules)
on the basis of which the system decides whether the call
entered by the passenger is to be assigned to single-deck
elevators or multi-deck elevators. This arrangement thus
means pre-selection of elevator type prior to actual alloca-

tion of the call to an elevator of the selected elevator
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ing floor and the passenger's destination floor. In
addi tion, the call data nay conprise auxiliary data

woesegci7aged with the call and given by the passamgess/000101

said auxiliary data informi4g the group control
section as to whether the passenger is e.g. a
tlil@@di CIRD el HEA 5O aypéortoh%mytm%aemgarss ddt@ermined by

&s heen enttere Upon |v ng %he cal | _data 1

P R by TR | S B BAFFqeh 5% (e TiyipoLassi-
fioatrion seciliesn, Fhsew orare soraat | qrbsd Byl orcigpeification
raglgCt Iy Bl ¢hil el a%”bed%te?héEéé%ﬁ std“ease'tfovasé’éttsy@f%é’ach ele-

serve t passenger I S cont ext |'evat or
V§él°é‘cts1yc§5ﬁe&| terd-orPn rgher Bagbsr gfegsprmesk itaddticonf lows in

thel as)i omidde hasesdell Wik&holtheriwysbammdeagdesr some other

b hos Pt 8P aEm ab oISl gabpd Sy be in-
depewndeats .ofThilse astangeméntthdwmm psessemecbirortley may
vérg' %‘é%to%l%]lgpetome}% @&W?etﬁla' a§a,Lian Qf stéé%lrh for ex-

evat or of e sel ected el evatort
agpéfatvdien; yie ttrastefie %htéu@fawnu §r§@@éﬂwaednbw}tmeelevator

S?gltéﬁlt lc%@m@;lrelst Qfxl_l_ﬁﬁhém éﬂeehéébﬁlgﬁa%n%ﬁ&lha@b?l Cﬂs?&&étected
[ i 0 ul es ere are ma ossi bl e c]assificati

PUEES AT RSRE, SERCTR. soPeARAF R gt o BRS: SYGrEn San em-
péayh ael@y:aamca;y}sy erhaeggngorelidieatiasi sypé asdewedon crite-
%Eﬁf gl IoC afé Qus Bél;é h‘.ﬁuptl:“ {:Hén re'vgﬁggg d tlf%%fq_f té}ﬁcuation or

Ing or sone other corre pondai ng riterion.
95F8§§Fppéét iSdfupGies -mlheecl aseiebbprier?n oful e seat e pri-
oefitihedel &yatatSysi8McsHfIhey @&)tu\é%&bn@;ccﬁhdteg dpfferent

f th I t t I wh
CLPRFIT L aF LAt FOHSE: EOROTIIRES HAtE ey HIG Asyd: doipes, the
c@haagéscatlmherndre eaephgortdle slnigtadastonplrsodetyctcm:termlnes
thB E?%vSksg;‘%gﬁ]eig fi‘EHlatleB B%h%ew%%ct‘lﬁﬁ %¥§E%'Pl%ﬁn

em ploy a y changi hg el evator type selection
crite rion so as to best suit the prevailing traffic
situation or exceptional situation. The classification

DeptesbeanbeQ o iard | &1 Zetl sexdrislles | 8f Cenbkkéfication rules
i%uati ons Whergl differ ent .Cl asgl fication rul
e

“Baborihd i PPEPer ef el H® { §hed® Iohd 1oFacet 1 Fhgt ihpvator

typke having the highest priority determ nes

- Selection of elevator type is made on the basis of pre-
determined standard floors. One or more floors in the
elevator system are determined which are always to be
served by a given elevator type. For example, if the
inter-floor distance between a given pair of floors is
too large for the floors to be served simultaneously by
a double-deck elevator in the elevator system, then
these floors can be defined as floors to be always
served by single-deck elevators. Thus, if the starting
floor or destination floor of a destination call en-
tered by a passenger is one of the floors in such a
pair of floors, then a single-deck elevator is allo-
cated to the passenger. Likewise, the most congested

floors, such as the entrance lobby and sky lobby, can
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the el evator type indicated by the sel ection
criterion. Described below are a few exanpl es of

waloageiBgcati on rul es that can be used as a basiTSFI§08/000101

sel ection of the elevator type: - Selection of

el evator type is made on the basis of pre determ ned

st angar diéﬁ:gmrcs a@etahdmaae flloearss igbtbngel avat Q{jalbls from
syst are determ Lo be serve

a gi \%g’] I STEVS nocretgcgj%y 21 Eké’m?/‘?c‘bl%e °Fnt’éS 1'0or°2 are
di st adeeyisetsweeeda byi mrltpaldlec‘kf eflleyartoriss t oo | arge

for the floors to be served sinultaneously by a

doubl e-deck el evator in the el evator system then

t hese roors can be defined as f|loors _to be al ways

ser vEG LBy LRy ¢ FdEVati By iR . 1 ghiiade) pry ﬁélestbérsﬁsnff the
f | oorrarf fdestiviai i®h theokaafl. ath&Séd néhi @heCaldarting floor
entered b sengeg,is one 0Qrs.in su

pai r og C?/eoors Stt Ong fl%?ﬁg 8- 3:ec e?%va{lo 18 G Clg entered
cat edyt othhemm@efr theeviisef fithe toywst @6ngésﬂ edall (up

flookgy1sucdois ERe1entiancsd pbbyi1and sk | @BbYeyen or odd
canbe defined as standard floors, so that all calls

fr omtiRETent Y andeteEBhyeto e skhel SRy asor i BEPGeltea sexve
are ahwaxcsl&emse@emecmdt lrcdeakiielvat Fax exa@ee! gh calls

of ele Ly, |s rmd onthe ba oftetaff|
type %o t & c({)a\el SBastd oeﬁ #hre gflartl Rg F lgzor ({an €levators

dest whafleoncélber ffr t Hetdastalnatelevatall entipsedwbyhin the

t he Bﬁ§§%@9§raﬂé“%§§fqﬁéd:éapglﬁéléh@eﬁﬁlkl@%ﬁt%é”’ It may
down_cal |, 1 nternal call to even or._odd fl oor)

i s dBEefMFhEET SRASLAETECeVRESh Ty fhia Saldr \Ran (e hgved on
is SﬁhéCt@ddﬂ@@@ﬂidlp’thnp1;ﬂQ=f exanpl efro cald s favdr to odd

down gabls Gan Rt asalnerhdo Ul Lidegkoshevalars ir it can
whi | 6-¢all 5 or Thterhal eva rlpsvvl i'n
bui | dpkg &henasbiegmed 1t wléuln@leeS@e:MedelmNaﬂ ori;igle-dagk ele-
be fygther considered whether the call can be served
on the odd/even principle (call fromodd floor to odd
floor or fromeven floor to even floor) , and if it
can
- Selection of elevator type is made on the basis of the

load factor of the elevators. The load factor (% of
maximum capacity) of the elevators of each elevator
type is determined separately for each elevator type,
and if the load factor of the elevators of a given ele-
vator type exceeds a certain threshold value, then the
call is assigned to the elevator type having the lowest
load factor.

- Selection of elevator type is made on the basis of
floor-specific traffic intensities. The floors or floor
zones having a traffic intensity exceeding a given
threshold value are determined, and the floors/floor
zones exceeding the threshold value are served by a de-
sired elevator type. The traffic intensities can be
considered on the basis of either the traffic departing

from the floor/floor zone and/or the traffic arriving
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not, then the call wll be served by a single-deck ele
vator. Selection of elevator type is made on the basis

wiood/esgoad factor of the el evators. The | oadedREb@s/000101

(% of maxi mum capacity) of 14 he el evators of each
el evator type is determ ned separately for each

el eva&:orlﬂyppora@skambltehe 156l f gel P @heee Elevatfr of de-
g|¥en el e ator L y.pe e ceggs a..c talr}_‘;ahresholdd th

vaI ué’ H8H t‘?‘iré czﬂrrll 40 st Hlevdtdr SEyHEYS the

havi ggvehe thoweesto lcoach fueet ©an beSebevEdobwﬁmuﬂuaHﬁenk ele-

type, g pade on the basis of floor-specific traffic

intensities. The floors or floor zones havi ng a

traffic intensity exceeding a given threshold val ue

are determ ned, and the floors/ floor zones exceedi ng

the thleshobd vE e ecab@ogeryeR Ry madrsicred g @é@gﬁ of aux-

The traffi t d .
ba: SLOPEKI PREP GRSSETER M0 Soiatainy MomlHe 15 duXiliary
fIoodhthoattaohedama/aheth@lﬂr&mﬁmaedwbynunﬁupasSedgnr, in-
exa"ﬁ';@at“qgo%l Bal k3 WARHES ¢t '%%15% hAeNYd AL, goods

arriving traffi¢ infensities excee s e glven
t hr eSRBPEPPEFULEafOBE seEveHd Wrrﬁﬂstgoﬁdjéag efpecial trans-

\éat opsrftseltﬁ@hl Qheof:a@le‘é&holbeL wée;%llg&eraacte) an glh?en elevator
asi 0 a ata attache t .  q .

Phor BvPe Ak [ et et hRRE i 1a bR At dipability
by thenpaésengerbelaedvedt&ng eigglerdesipoerfleffatoas instead
handb‘fapefgwﬁéﬁsorﬂul?Pogéc}tcr aé‘f@@éﬁ Pé S%Tﬁnp%%le% - be he

correspondi ng special trans port, Pen” t he
assi GhedPt ¢ &#9yi if’éﬁl%‘PE@‘ét dn t%%ne‘f'%ﬁo%xa’ﬁﬁfne the call ex-

per seasdwi Iahg@véhy&i;h(iélshdll&abbhluby ¢hRnalttdy £dl€ can be as-
served b e degk eIe ators i nstead of crowded

Bt LR rEREAiE RIBRD: RS <l deck ele-

i ndi catedsin connection with the call ex ceeds a glven
threshol d value, then the call can be as signed to a
certain elevator type, e.g. multi-deck ele

- In the selection of elevator type, the car adjustment
delay of multi-deck elevators is taken into account.
For each multi-deck elevator, a length of time depend-
ent on the different floor heights is determined which
is needed for the adjustment of the inter-car distance
when the floors indicated by the call are being served.
Those multi-deck elevators for which the said length of
time (car adjustment delay) exceeds the traveling time
required for serving the call (traveling time to the
departure floor indicated by the call or traveling time
from the departure floor indicated by the call to the
destination floor indicated by the call) are excluded

from among the selectable elevators.

After the selection of the elevator type to serve the call,
the group control section allocates an elevator to the pas-
senger, using allocation methods known in themselves, e.g.

genetic allocation methods, and restricting the allocation
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vators. - In the selection of elevator type, the car
adj ustnment delay of nulti-deck elevators is taken into

w@owouss2 For each nmulti-deck el evator, a | engedu/pho0s/000101

time depend ent on the diffierent floor heights is

determ ned which is needed for the adjustnent of the
privicextuear i stlncee Wsetedihelbl/aebs ithgheC airald, byrrteheoptimiza-
Sall are being sery ﬂochose rrultk) deck el evat ¢ rslf r oo
WHC i The Sat Tengt n°oF 1P e téaPadi Fst mert’ del @), War
iogcebdwet heengrael | MRt i fe lleqfidecedrf orosemvi ngmbheatlon of
t@@ I (%@veﬁt%ltzla@o&p e ASRA YL Jidéw VéW'&(?(F@delng to

he cal traveling tinme fromthe departure oor
tbﬁdutéétfédcwlttwetéém Rreviad idgs tithdthore keegror system, and

iitndisgated dyf tdweercal fdraﬂQfEéQbﬂde@l%R/@mEb&m%déle For exam-

el ect abl e el evat After the selectio

Pl FevaroR By Fe i Tadr, S P e e B taaats to opti-
mgeget itocravaﬂ]l ocietesinatehdvatfowais irfige tpase séngerdersittyy maxi-
mﬂEEOQQBh%BOQ%t%%g%ch@quddéérgﬂngiégﬁ?ofeﬁésggggﬂ'gllocated

| ocati on neth and restrictin
tal | Brat PeFSEHTEdUr ethe tHev@diart earwegattd?e t ppesenger and

peRkY b1Vhe& 168 | th& awh i emngr llto@blyoﬂﬂlﬁﬂfréﬂ Eﬁéabbﬁﬁel’@)érb&as to
car

travel energ
"Bt 60 e B AdrOsH o (TRt oA bRt FhissArsR vie the
ipforeaicopnmapaaksofvahg aleecunduamgotno celd deafifciec
situation prevailing in the el evator system and it
may be different for different elevator types. For
example, in heavy traffic conditions it is

Figvart RIS S GiR | Ihf Ler er by BFePFnECMREtEgd g the method
\ﬁlaltﬂ'hélglhkfﬂ?ﬁtllbnor def tsxepaxi, thl'fetpa|§§§ﬁ§érCapai‘e§Mnatlon

§° AL Al SVALOL, has) beeq, al) ogat e Lo fhe passenadt. o
evator serving the passenger and possi bl'y a
etlﬁera\wglrt itiyepel dobyse@heéee thiee drssiargarorhasatd aevedlected on

theagh dike ¢ |Qﬁakqgvglt%\fattﬂfp@rgelé‘@tf&tlegrYt@rEBﬁ In step
i nfornati on nmeans of the déstination call device. Fig

32 BReSdRVatPrecd; ther Srlesitess dGvdticdeFyne tife alflle]t%iﬁfed to
the tdasdaigint. on ket ep lthet baspasgemgears Sinformed as to

S Lhagien Call,(dPshiRALON BBLL: A7) okt LR Mhe waic-
ing lobby as well

The invention is not limited to the solution illustrated in
Fig. 1, but it can also be implemented within the scope of
the claims by forming two separate elevator groups, one con-
sisting of single-deck elevators and the other of multi-deck
elevators, each group having its own group control system.
In this case, the group control systems are connected to a
separate data system, which implements one or more sub-steps

of the method of the invention.
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el evator type to serve the destination call is
sel ected on the basis of an el evator type sel ection

watdobesizen. In step 3, an elevator of the sel®ct/edoos/ooo1o1

el evator type is allocatediso the passenger. In step 4
, the passenger is inforned as to the el evator serving
ChiamMser, possibly indicating the wait ing | obby as
well. The invention is not limted to the solution
illustrated in Fig. 1, but it can also be inpl enented

W U e LRSG S ¢0Re Q{etﬁl&&ét%nb%f‘c Q§dd 13 %‘P o3 €R818L€ in an

el evat or groups, one con S|st|ng S ng
cdRYR&LEr SYRHE™ hSagth& R tan tﬁyﬁf@é‘k @W%}r@ @R HPr more

s@houp -Bavkn@ lidve: toms girwpoﬁénbkoho&bStMtﬂfﬁédM Selevators,
caszv. he ro%g ontrol %stens gre con Hgd ta a 11
10 AP SFe P e ARRTEAST nplERERt & Sive dratded call via
asmsmlerwlo:fnth@lheﬁmme@f the havena ion. €UAILIME 4 d An that
HBtH%@hﬁechﬂErﬂgl%Cghiogt% gdegt.ination calls in an

el evat or system_ sai | evator system conprising one
or- mBEEC3VAGPe-tdrkdes biBa bt N akd ldneeeRs eby the passen-
mul t peteck el evators, in which nethod the passenger

entersla esti natlgﬁ cg! Vi a dest | fatlgn C%|| lecti
devi E& SE-A"H P £7F £F°4° %% &1 " 1RER “The “MEfhgtf-ecton
conprirséesriibe stlepsedbvateceityry the shaste nahieormdesttination
ent epgq by the passenger ; selecting on the basis of

an elevator type selection criterion the elevator type
to seriechhénfedtinATTrinaion afabkatPngny g evator consis-

dlest teati ackakhet elanaeb@\é@g@é @gﬂf&l %b&@zbt‘@dt h alge
el evat t e s_sel ecte anag | 0 t
ics SERFLBS: 5iEnE erardEsy <A1 155 aTi S AL Logated to

A nehhodheccording toclaiml , char acteri z
e din that the elevator type selection criterion used

consists of one or nore classification rules, said .
2¢| AsHATHOS AP Y deR eFhRATNG /t Fehed &vatort fypet z e d in

that the elevator type selection criterion used consists of
one or more classification rules, said classification rules
determining the elevator type
- on the basis of predetermined standard floors; or
- on the basis of the traffic type of the destination
call received; or
- on the basis of auxiliary data attached to the destina-
tion call received, wherein the auxiliary data indi-
cates special transport and/or group size of the call;
or
- on the basis of floor-specific traffic intensities; or
- on the basis of the degree of load of the elevators in

the elevator system.

3. A method according to claim 1 or 2, character -
ized in that, in the selection of elevator type, the car
adjustment delay of multi-deck elevators is taken into ac-

count.
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on the basis of predeterm ned standard floors; or on
the basis of the traffic type of the destination call

wo soeoyast or on the basis of auxiliary data agdEehes/ 000101

to the destina tion call regeived, wherein the
auxiliary data indi cates special transport and/or
491 QUMSt E&d Oéc&dafdmgl roOklai@gn 3,he hagis a0t t e r i = e d in

| Qor - 1S eC|f| ffIC intensitiges: Qqr. qn the basi s
ttthr? FEG & "5 Q-1 oa§ & §i O&fat%?fs quhl Y et o‘?djusment
d@\}@tyems longenrethwn tbeotdangliogcitaime :asmocaatesi twiath the
des? ihialt i®n' callzafédekglﬁ@é& fEBmtgﬁoﬁﬁl%ﬁé‘glfgca le ele-

el evator type, the car adjustnent delay of multi-dec
V&t&F&t-ors is taken into ac count .4 . A nethod
accordingtoclaim3, char acteri zedin

t hat se.multi-deck elevators for ar \
SR R OFTE of o eray el RE s dareditig claims 1-
dassocihabed avct b € meidest dnaihothedl Ithar & lead iudieth firaom rules

AW e 6\!}#%& ev§Y@éQr8Fa§he él'g%tsq%qc%%cl%rnd'ﬂgles for

to any one recedi n
thee glgvater gtyret r%ﬂqufe%} aSEi FPERPNORTey| 28lanbedr on the

bhake st fesdid devat fes of ttibeiehassilbeakinOre{dd®s Jidl situa-
t:t he el evatg nfgype EgFe |ontcr|ter| on are sel ected on

PRE BASVELSEPPha ™ FAFE Pc SYAT QAL ST aRY/ or an

exceptional situa tion prevailing in the el evator

6sy§F%@tﬂ%d g%éﬁ?&ﬁ a@&°ﬁﬂ§ngngo §n¥h%n%f35é%¥59 claims 1-

prece I Ng clalns -
St hat € tthé Het Kol ¢ l;r there €omipr itd@s tiHee shephogdf further com-

pealsleec&;h@gss;b@tsl sfi:cal data about passenger events in -

t he eI or _syst.e t t he . col Iect

SUat FOTT ST AR & 1AL HECIH nPRGS ROl F TS ST98R, FgRRES in
and/ ¢hef bd\eWaSpecsﬁ/scetrmaffl c intensities in the

e eVaLen i S AkeHhe! co1ddBRIPE BRI [P e Armining

the preceding clainms 1- [
thatthﬁhéﬁaﬁgécdééﬁuﬁéﬂﬂﬂﬁand/or floor spec1f1c trafflc in-

tensities in the elevator system.

7. A method according to any one of the preceding claims 1-
6, characterized in that, when the destination
call received is of call type ‘internal traffic within the
building’, the elevator type to be selected is single-deck

elevator.

8. A method according to any one of the preceding claims 1-
7, characterized in that one or more standard
floors are determined such that destination calls issued
from these floors are always served by single-deck eleva-

tors.

9. A method according to any one of the preceding claims 1-
8, characterized 1in that one or more standard
floors are determined such that destination calls issued

from these floors are always served by multi-deck elevators.
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call received is of call type "internal traffic within
the building', the elevator type to be selected is

werghesgieck el evator. 8 . A nethod accordi ng BOIr/ERY08/000101

one of the preceding claingl- 7, c har act er .|
z edin that one or nore standard floors are

1dchat ar mief&el@dsa@a:otﬂaﬂ?hgd%t lamt iéﬁ{)é et |t§1’|1é s%t@ﬁkbdi{r@nclaims 1-
t hese oors are always serve Sl ngl.e-deck, el eva. | .
%ors® Il9‘3 I & %et Rob Ja%cgr i ng™t o%!fnty gﬁngFePﬁe optimization

cpieeedangmd angedl-ing thehallocaatibne af icalksdtion different
eggggtgget%egpre standard floors are determ ned such

that destination calls issued fromthese floors are

al ways served by nulti-deck el evators.10. A nethod

13¢Car feRBolo agkyranagot ol BayPieredMaHd Prdreking .claims 1-

1@ ar q_hc teri zed |§that |ft_ferent. 0 tI_g]Zithln e
titefitndal @ Gs&f im*theE & | dCatiBit of EaPPsSpgeck elevator

idi ifedeat el €vakedighypes’. elévaBomet hod according to

any one of the preceding clains 1- 10, char act er

I z edin that a single-deck elevator is used as a .

12ir &f igpfteaw' feretheorllogatiansyasf edesbingapion calls in an

edklaeati gpsebmdeshbratiag 62l headdt Fheel SR IY- & evator

onpr.i sing at |east one single-deck el evator .. B
(B “Fads B ortoath ¢ PrRe i bRy peetpror ir o, B) as
wekl| aasceadlll eattryy deéenicess (100@4) flcor reeediniingg tthee destina-
tgglt%t 'gg?lit 'egﬁee‘i?di Wtﬁgdﬁggséggepgss%nﬁeé r G taerr?i zed

_ nthat the system further conprises:
iResh3t( TH60)SYaTaTh gl thrt et @rpr heean BPapst di00Ppe arganged

t6ef¥eetheneeani vadveest Rgpkl @b Glrdve RAEEd QR idRd destina-
cShRvaln VREs35l o5t | g giblShbon e (100001 Ol cerion
mehrgaf ®P00) fbhe ellévahoinpypbet mesesislestidedt iamad immarsll to
aﬁlgqgkéﬁy i@foEﬁkn%féy%&ﬁﬁs Sreﬁaé‘%é{F%é%£¥aLHE means
al o cated for hinfher. 13, A%Egstem according to
(£P@f M for dnfogming the @assender s ntehahet gd eypsoamallo-
c&08Qr EsesShimansr(1000) arranged to use one or nore
classification rules as the elevator type sel ec
13. A system according to claim 12, characterized
in that the system comprises means (1000) arranged to use
one or more classification rules as the elevator type selec-
tion criterion, said classification rule defining the eleva-
tor type:
- on the basis of predetermined standard floors; or
- on the basis of the traffic type of the destination
call received; or
- on the basis of auxiliary data attached to the destina-
tion call received, wherein the auxiliary data indi-
cates special transport and/or group size of the call;
or
- on the basis of floor-specific traffic intensities; or
- on the basis of the degree of load of the elevators in
the elevator system; or
- by taking into account the car adjustment delay of

multi-deck elevators.
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tion criterion, said classification rule defining the
el eva tor type : on the basis of predeterm ned

wotmpdangk f1 oors; or on the basis of the traffperigasnooion

of the destination call received; or on the basis of

auxiliary data attached to the destina tion cal

recei ved, wherein the auxiliary data indi cates

pe ransport nd/ roup size of the call; or -

13 BYB e 0P F 0L, dPe AL A &3 n éndl BB CoF © T -

ion € ke hasithasf tlhe dggtem a@forpoddeaf néemnel 18000 s fiar col-
e r: m c sth _

l%g%lﬁ \é%ta%&s%i%taq d tl _d&?tl; %?se%g{)geé %g%k Cl‘ﬁ’{e ele

ment delay of nu
Vaé@§r dFYYL D c’ﬂn& niepegnindnge vy mtildzing r thez ééf@resald

stAtiBat chhhe LM coneor | §§§fﬁ?@n3s§.%gg@hof10r &f/or floor-
| ecti_ng sta |st|cal dat.a .about enger. ev nts jn the

SBPEL{AFoF &Y SEEMI BTG Tt A ﬁ’rﬁ M Ay §ifvacer sys-
taforesai d statistical data, the traffic situation

and/ or floorspecific traffic intensities prevailing in

the el evator sy s tem



