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METHOD AND APPARATUS FOR EFFECTI NG GROUP MANAGEMENT OF ELEVATORS BACKGROUND
OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The invention rel at 12
apparatus for effecting group managerment of elevators which is responsive
to a floor call for selecting an appropriate elevator fromanong a
~p|uraI|ty of elevators and assigning it to the floor call, and to a nethod
of effecting such group management. DESCRI PTION OF THE RELATED ART In
general, a group managenent service is conducted i bui | di ng 'structure

provi ded with a pl ural i t wEafucy ewes QL A RIS FEH BN HESMRiEmM | s a typi cal
exanpl e for effecting tHE=group-TaTaUeTETSeTrrTe=—Fe—assi gnnent  system

is arranged to cal cul ate anGROBP OMARAGEMERTUOFEeBLEWATOREOr each car
pronptly after a floor calﬁme-I"Ma car having an
opt i mum assPHFKEROUNDaOFaTEE INVENTION assign the car to the floor cal

for the purpose of service. In the assignnent system since only a

speci fied car i sFIELBWOE THEr JMYBNFION t he floor call, it is possible to
realize an inproved service efficiency and a reduced maltlng time. In such
an assi gnnent tyE@eoﬂnyFBGﬁ°ﬁaﬁ&&§ﬁ9ﬂ to ayaepparatuss fesnesifestdad ce to
di spose arrival warnin nps .as 00|ated W_ th_each car and each direction
of car trav8FCHP @Qeﬁgg@FﬁFn&f'F SHPt°P§r§@ﬁ§hw&§tFﬁ&P&Pséa@hthPnlﬁ&Or

floor are  cah 37 86TPL Mt ng?an" 30 p205 21388 U120at3:" B2oh QRonG?s Y

Plurality 6f elevators and assigning it to the ‘floor call,
and to a method of éffecting such group management.

DESCRIPTION OF THE RELATED ART -

In general, a group management service is conducted in
a building structure provided with a plurality of elevators.
An assignment system is a typicél example for effecting the
groﬁp management service. The assignment-system is arranged
to calculate an assignment .evaluated Qaiué for each car
promptly after a floor call has been registered, select a
car having an optimum assignment evaluated value, and assign
the car to thé floor call for the purpose of service. 1In
the assignment system,. since only a specifiéd‘car is allowed
to respond to the floor call, it is possible to realize an
improved service efficieﬁcy and a reduced waitihg time. In
sucﬁ an assignment type of group management elevator, it is
common practice to dispose arrival warning lamps éssociated
with each car and each direction of car travel at each

terminal floor. Persons waiting at each terminal floor are



means of a warning indication provided by the arrival ‘warning |anps.’ -
Accordingly, the waiting persons can easily nove to the front of the door -
of a hatchway in which the specified car is |located. In the above-descri bed
floor-call assignnment system- assignnment eval uated values are calculated to
determi ne whi ch car should be assigned to a floor call of interest on the
assunption that the current situation w.ll change proportionally. Mre
specifically, the predicted value of the tine required for -each car to

arrive at eachnfermedavhithyorar rhasdpmersadsidgren flooahec #lboixncagquegce -
(hereinafter referred to as a "predicted arrival tine") and the tine

el apsed after™epBs{Pfor varpingsindigatiny quavwidedhbyetheaf aeriveferred to

as an "el apsed tipe") are obtained on the basis of the current position and
direction of B3ERLRYGrlampgie| |AGROXHNThNr &he waisdingt eagonsosancarbs Lyr

car calls. In_addjtigon redicted waiting tinmes for all the currently
regi stered fl38¥VechPI Eh%\rg“?:%fr c‘?ﬁgaﬁr{ﬁﬁj dRrn@f 7y hafehyrydint ehighr thal tine

and the el aps ipe. . The sum of the predicted waiting tinmes or the sum of
PBehiPed ot oiF e --

the squares o G359 ti nes is obtained and set as the

af oresai d assignneg%n gjéggégLagg%F%ngu¥f% ar ggyéggﬁggggggrggggssignnent'

: =c
eval uated val ue is urn assi gne he ~aror EBwever,

such a conveniLenghné¥s!&Idated JHiudh WHPYa12h1BteR BB uecEGhshOSt ANCE,

a decision as to . _
which car should be assigned to a floor call of interest on

“the'assumptioh that the current situation will change ~
proportionally. More Specifically,-the.predicted value of
‘the time required fdr_each cér to arrive at each terminal
floor ih respénsé to the floor call in sequence (hereinafter
referred to as a "predicted arrival time") and the time
elapsed after the floor call has been registered
(hereinafter referred to as an “élapsed time")_aré'obtained
on fhe basis of the current éosition and direction of each
car a$ weli.as the currentiy registered-floor ca;ls or.car
calls. 1In addition,.predicted waiting times for all the | ';;
currently registered floor calls are calculated by adding
the predi¢ted arrival time'énd the elapsed time. The sum of
the predicted waitinq times or the sum of the squares of the
predicted waiting times'is obtained and set as the aforesaid
assignment evaluated value, and a car having a_minimum

. assignment éﬁaluafed value i§ in turn'assigned-to tﬁe

aforesaid floor .call. However, such a conventional system



whet her the assignnent of the floor call is optinmmnust be nmade on the
basis of the current situation. As a result, if a user newy registers a
: floor call after the aforesaid assi gnnment has been conpl eted, the :
conventional systemconpels the user to wait for an excessively long tine.
The af orenenti oned problemwi || be explained in further detail with -
reference to the exanple shown in Figs. 15-18. Referring to Fig. 15, a
first car Ais travelling upward in response to a car cal] 6c¢c of the sixth
floor, whil das geovmbesaPfBProbAEHE gneclor olastantRy B (8FiHPHAT H@ fifth
floor and is travelling in response to an_upward assjgnnent 5uB. In this
state, a dowhg&hgrcihe 6§signpeptsefrtReaflepe FAth ntF IWFLBHR Mitn B Fig.
16. If an assjgnnent eval yated value is obtajned jn accordance wi th the
above- descr PB8§ O8n¥Bft PBRAF 'Qgngﬁn‘é'ﬁfr%?'é-t SR UTHECN ntE 1% dﬁs‘#&mﬁ d

'l od i . dt h | . L . . . ;
The car ﬁ & o0 P d A RHI A EE, SnhbRr ot bre e it s T ReS
t that _t t t | L . . an I | :
:ggsqiuster eg &Sgggln\g%gﬁah?go%,ggs ofgéﬁg%g%éf %{'-e?ﬁ% #rrs%@oosr‘%&aé n?i me del ay
after the d%‘é@h nd ¢akl u%QfO}Pt QSiE.i_PSE £h00kcOosiPEED 15 Hhed, the

upward cal | I"of the first floor I's the second call Wth respec@ to the -
cars A and B. EveRgl fafb%muﬂ‘eaﬁﬂeaabkobyemswi131 be &SSIANREH tin ehihalercar,
e _ _

it will take a long tine for t _
o detail with reference to the example shown in Figs.. 15-18.

.&,!'_ Referring to.Figf 15; a first car A is'traveiling upward in
‘response to a car call 6¢ Qf_the sixth floor, while a second
car B_is'gséigned-to an upwafd-call Sﬁ of the fifth floor
and is travelling in response to an upward assignment 5uB;
In this state, a downward call'Qd is registered at the ninth
floor as_showﬁ.in Fig. 16;, If an assignment evaluated value
is_obfained-in accordance with the above-deséribeq
conventional aSSighment system, the ninth-floor downward
calll9d is aésigned to the car A so as to minimize waiting

&all  - time on a_verégef The car A is given a downward assignmenf
9dA of the ninth floor, with the résﬁlt that the two cars
travel upwardly. |

If aﬁ uéwafd call 1lu is-registered at a lower floor,
for example, at-the‘first floor, a time delay'after'the_
downward call Sd of'the ninth floor has been fegistered, the

- upward call lu of the first floor“ié the second call with

respect to the cars A and B. Even if the upward call lu is



assigned car to respond thereto and users are conpelled to wait for a |ong
titv€ 1f the downward call 9d of the ninth floor is assigned to the car B,
it is expected that, as shown in Fig. 17, about 15 seconds thereafter, .the
car A stops as an enpty car at the sixth floor, while the car Bis in
service at the fifth floor, where a car call 10c of the tenth floor is
assured to be registered. In this case, even if the upward call lu of the -
first floor is. registered thereafter, the car A waiting at the sixth floor
pronptly noveességnpd toreithepocars Shownll tdke.a I®ngAtdmedifiogl Lheuser s
are not conpelled to wait for a long tine. As described above, to prevent

t he occurrenc@sgigpefofarvwePt ragPerdethensta and arsend |drepsompediled ko t he
near future and,the possibility of a particular car becom ng enpty are

consi dered an¥2tt £9rn@ceSBIr{id®- assign each floor call so as not to
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o fifth floor, where a car cali 10c of the tenth floor is
&f' assumed to be regisfered. ;In this case, even if the ﬁpward”
call 1lu of the first floor is regisﬁered_thereafter, ﬁhe car :
Atwaiting at the sixth floor.promptly-moves'to the first |
floor as shown in Fig. 18. Accbfdiﬁgiy, usefs arelnoﬁ
compelled to wait for a long time. As described above, to
| prevent the occurrence of_a long waiting time, how the cars
will be located in the near fﬁtureuapd fhe possibility of a
: particular car becoming empty are considered and it is
neéessary to assign.each floor éall so as not to gather many
¥“€ : cars at a'specific location,.although the assiénment may
tempo:arily lead to-a long waitihg time.
'As will be explained below, a vafiety of proposals have
been made with respect to a method capable'bf assigning
floér calls'so,as'tp brevent many cars from gathering at a
single location. fHowever;'wiﬁh any proposed method, ‘it is 
impossible to enjoy satisfacfory.édvantages.

Japanese Patent Publication No. 55-32625 discloses a



all cars fromgather at a single location and inprove service efficiency. .
The discl osed apparatus utilizes an assignnent systemin which, when a vy
floor call is registered, this floor call is assigned to a car which is.
~expected to stop at a termnal floor near the location where the floor cal
has  occurred. However, such a conventional assignnment systemstill o
i nvol ves- the problemof long waiting tine. This is because the conventional
~systemnerely pays attention to the presence or absence of a car which can
stop at a namdwp fag@gemedtnapparasuspfogpeilavatdesi Enoprdertvopreventy it
-takes until the car arrives at the:floor of interest, how other registered
floors are d@lst cans &romvsatherr aspgnsingdecdonablonhandt HBProwyi st er ed
floors is provided, whether there is a car which will becone enpty in the
near future SeRVigeaetficdencach The dimeloerdnaPRraratysortihizeesinis
|l ocated, in what direction eagh car, |s agout to.travel, apd so pn. Japanese
Patent  Publ (ASRIGHPAE, SWELSEH1S HPLCPosHESR g BERCRarAbbniht FREL RS

SRS, VUG A SR 0 AR B 1 LA BRSO B 11

passenger hag, 4001 + o Hi%AS $100FPHL.0PLAQ0) COUPE b egnd DE SAEPELQh:
0 €eac q

tenporarily assigning a new rl100r ca car rn sequence to predict

the |ocationg Wl (RRUEINEC! HbRever, subRMBOEBRLLNE 857 BNELs £GHRe AL ©
rested; calculating the - ' - _
' system still involves the problem of long waiting time.
‘This is because_the.gonventional'system;merely pays
attention td'the.pré;ence or absende-of-a car which-éan-stop
- at a nearby floof and makes no apprépfiate-decision.as'tq
how long it takes ﬁntillthe cariarrives_at'the:flodr.of
intérest; how other régistéred.flers afe distribﬁted, when
a response to each df the other reéistefed floors is'
provided, whether there is a car which will become empty in 
”the near'future, at wﬁat f;ogr each car.other. than the car
-of interest is-locatéd, in1whaf”di£eétion each car is about
to_travel, and so on. ' o - : N . ' ;;
Japanese Patent Publication No. 62-56076 discloses a .
group ménagement method for eleVators; ‘The disclosed_methdd
_is.chéracterized by an assignment methcd in which a car is
placed iﬁ a stand-by state at a floor whe;e'the last |
:passengér has gdttoff._ The assignment methodfcompfises the
steps of: tempofarily assiéning a new floor call to éach_ca:

in sequenCe to p;edict the locations Where,theﬂfespeétivé



gJ es of dlsper5|on of the cars fromthe predicted stand- by | ocati ons of
respective tenporarily assigned cars and the |ocations of the other
cars and setting at |east the aforesaid degrees of dispersion as eval uated
values\for_the respective tenporarily assigned cars in such a manner that a
car having a |l arger degree of dispersion is nore easy to assign to the

floor call, thereby selecting a specific car to which the floor call should -

be assigned on the basis of the evaluated values of the respective cars.

I'n the assi gritemRoraRily daadiangd icarsbave- desterbedaicubagbngnthe even after
the service of the floor call has been conpleted, the cars can be wdely

di spersed t o RERASHR Qﬁnﬁ&ﬁﬂﬁﬂﬁi@neﬁﬁtyhéapgrﬁrﬁnpmethg poedicted t $tend-

di spersed st and- states. Accordingly, the above-described assi gnnent

met hod has 't Y a’d%}é?ﬁléﬁb% qq1é’-thec6#§PG§F&HPetGHBP§?rst| agsigeed bearsmansied
and t hat re5|1_§1"%v}r n.a bU|Id|n can use el evatqrs w {hout nuisance.

However, as i RARLNSH AL D ptder grIsr oggd ?ﬁtghﬁ%n%%el¢%?¥nﬁhe
Publ 607 h t

| ﬁfr'eaﬁte'nf " Feareaat éﬁ#ﬁﬁe?ea%oéﬁf?’?% BRoar s TEaLEat e VALSER chhmrhs,
that a singl Crd 4l A | ttenEJr%%. érn a%gti.%gﬁhgékst hg %@%ﬁ &' Wart d:tyth%”cheat

rest. For this reason IS assi nmen canno e appl.

assi gnment of 44 Gary A s 143 deligeBehY G2550PMLLE Ofs Ghofd Oé)afspfaﬂés bei ng

regi stered one after -6- another with cars"travelling 1n response to
many calls, td8ign to the floor call, thereby selecting a specific car

to which the floor call should be assigned on the_basis of
the evaluated values of the tespective cars. 'In the
assignment method heving the aoove—described anrangement,
even after the service of the floor call has been completed,
the cars can be widely dlspersed to prevent unnecessary
cempty cars from being moved-ln their dlspersed stand-by
‘states. iccordinglf, the above—descfibed assignment method
has the advantages that-considerable energy savings can be
improved and.that residents in'a'building can use elevators
i : - without nuisance. However, as is evident from_the object
disclosed in Japanese Patent Publication No. 62f56076, the
above.aSSignment method is intended for infrequent ser?ices,'
as in the nighttime and is based on thelassumption that a
singlelfloor call is registered.when sll the cars.arefempty
and at rest. For'this reason, this assignment method cannot
be apﬁlied to the assignment.of floor calls under the

service condition of floor calls being registered one after



- resulting in the problemof a-long waiting tine. A first reason why this ..
~problemresult is that the above-described assignment nethod is intended t@
bal ance the positions of enpty cars and therefore, is not arranged to allow -
for variations with tinme in the positions of the respective cars other than
the aforesaid tenporarily assigned cars. - As can be seen fromthe
assunption of such an assignnment nethod, it is not necessary to allow for
variations in'the positions of the other cars. A second reason is that a
deci si on as anothes adtihgraest tehvelddngcihl sesponseetbympayi caglbsi ertasn to
only the position which is taken by the aforesaid tenporarily assigned car
when the | astespdsdaggdn Gdes pobblemdofhaslong wakbingotdmeestd fiwsthis
tinme, all the cars are-enpty and at rest.) Another new group nmanagenent
system uti | icgasgna whyz thishpsopler pespdtedsi Rhatalp AROREERERAT RATUS
FOR ELEVATCORS', a collection of papers, Vol. 2, P 2, 117-120 published in a
1988 neet | ngsadsmentedefhod dsedntrnded ERCPAAABFRRERSPPILHIRRDPES, hel d

at the departnment of en ineerig&'of Ni,i gata Uni versity -on tofer 3-5, '
1988. This ﬁﬁﬁ@ﬁ'&@§@r@%@HtPﬁ§ SFFOMPﬁgn8§aﬁﬁF§99¢9%€ﬂ 311P%ot%%al | occurs
at, for exanple, .an _upper.flqor, ,if it is_Ljikel al, wWh s floor_cal
i s assigned ¥ ﬁ?ﬁ&@PFQFﬁt@aF¥RF éﬁrghﬁdPPsbgfﬂﬂ¥"é?'ﬁﬁﬁ-ﬁgg%ég#}%%rféﬁ%r
candi dates fqr . SSi r eciLfl ep ] c r CRLS Vi ng
Chi's | kel i 110907 AR, SBE UeeeRs 8 EhnbBRar R has Rinda Bhel AL Sodd

_ a car mim eval ua val ue
be seen from the assumption of such an assignment'method, it

~ is not necessary to éllowuforﬁvariationS'in the poéitions of :‘d
the'othef cars. A second reason is that a decisioﬁ~as_to
-ﬁhe“assignmenﬁ of~fioor_calls_is méde by.ﬁaying attention to_'
on1y the.positioh whiéh.is taken.by the.aforesaid

temporarily assiéned car When'thé.laét_passenger'éetS'off

and this car comes to a reét. _(At this time, all the cars

‘are empty and at rest.) |

Another new'gfoup management system ﬁtilizing é fuzzy

‘theory is proposed in "GROUP MANAGEMENT APPARATUS FOR
ELEVATORS",ta collection of papérs, Vol. 2, P_2,'117-120 -;;
,published ina 1988 meeting associated with electricity and
_information téchnologies,-held at the'department of-
engineeriné-of Niigata Univeréity'on'October 3=5, 1988.

This papér describéd the followiﬁg example. Whén‘a.floor

call occurs-at,:fo: example, an upper floor, if it-iS'likely_
that, when this fioo;'call-is aséigned-tq'a dertain'car A,

- cars will gather at the upper'floof;lcar?candidates for
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is selected fromanong these car -candi dates for -assignnent. This paper
ded¢ribes a certain sinulation exanpl e such as that shown in Fig. 19. In
the illustrated state, if a dowward call at the tenth floor is registered,
it is preferable that a car (or third car) having the better eval uated
val ue be sel ected as an assigned car froma first car and the third car
each having a car call of an upper floor, except for a second car and a
third car which are enpty. According to the teaching, it is possible to
real i ze assi gRREAFNMANGhATE spétbbied adicepti fomid Icaor cur carst haviegr
future is taken into account, whereby the occurrence of a long waiting tine
can be preventBds fdkeithoodn ard sa s¢amhaving o aipioun eyadeetsdoradset o
whet her the cars ther at the upper floor is nmade on only the condition of
"having a fl odf §g$?°5?daﬁrﬂmp%m°49cﬁﬂesﬁncaﬂuﬂﬁH%}QQ#e§s§Pgnééséahmeat-an
upper floor", and variation,in the positional relationship between the
cars With tine is fstgﬂgﬁriqﬁ?FEikﬁéhﬁuceﬁﬁﬁ}qnﬁlmﬂéﬁt&PPiﬁéa&Plﬁhéuebper
floor, but, sLpc sitional rel ationshi .t h ,the other cars is not ,
clearly deterh?ngagei%ﬁ+gnh?% 39 pr %ﬂﬂ#i;%ﬂﬁ-ﬁ%%ﬁ?tﬁ?FFdnéFatﬁatHéraat t he

upper 11000 cokkbhScgrsca Y44 B B0b] | PSSaTR Cig0, | sadgy ) o

because the enpty cars are e

above-descri bgdepsplb £8" ¥hid ;)S%gf(glﬂ dd) daht ﬂgéﬁ_ggt gBE %%Q?Lef-erence

to the exanple shown in Figs. -22. Referringto 'rst car A

is travellingevaluated value be selected as an assigned car from a first

et car and the third car each having a car call of an upper
floor, except for a sécopd car and a third car which a:e-"
empty. According to'the_tgaching, it is possible to‘realizé
assignmen£ in which a fiodr'éall which will occur in the
near future is taken into-acc&unf,.whereby the occurrence of
a long waitihg time can be preVehted. However, in this.

- simulation example, the deéisioh as to whether the cars
gather at the upper floor is made on only thé condition of
"having a floor.cali at-an upper floof" o:-“having.an

&J assigped.call at an uppéf fléor", and a variation in the

positional relation§hip between the cars with time is not
taken into account. Any car may arrive at-the upper floor,
bﬁt, since positional relationship with the other cars is |
not clear;y.determined, it is;highly probable that cars will
not-"gathet_at the upper flbor". In this case, waiting time
" will become even longer just'becaﬁse_the'empty'cafs are

.eliminated from the assignﬁent.'



upward through the fourth floor in response to the car call 6¢ of the sixth

floor, while the second car B does not have a call of the sixth floor and»

i's enpty with its door closed. In this state, the downward call 9d .is
assuned to be registered at the ninth floor as shown in Fig. 21. According
to the fuzzy rules described above, if the downward call 9d of the ninth
floor is assigned to the car B, it iis deternined that the cars A and B

gat her at ‘an upper floor. Accordingly, a car other than the enpty car

B-the car A in thihg xRl Gelserisedaprabian wandi Batexprainesi ganent, and
t he downward call 9d of the ninth floor is assigned to the car A

Accor di ngl y surftHelte depeand waghl refeirencegist ehedeRamplé osBowi | mrnqs)r
exanpl e, the first floor, inmediately after the downward call 9d of the
ninth floor stzzheemem;gm@dtot FequpRa; dthel Eikstoéath® isrstavébbings
assigned to the car Bwhich is rested at the sixth floor and the car B -
pronptly traysiard ahdomghi the foasith Fhopef onereapoeaee’sel Ye¢ ycaonep ki ti ng
ti me does not occur. However, as. described above, it is effective to
excl ude enptéc edi Thien sdith £looryi vhidenthei eﬁCPnd\/\méhBadW%o‘POfeaMVQ ends
to relatively frequently occur ‘at a lower-floor. In the case of a
consi der abl @ igaldr @t ttdier sdaktly £doesnand; 48 eﬁptg Wlth\/\h’?%hd?ﬁyrf?%?e%al I
appears at the lower floor- for-a while,. g ; ra nent i s
'advantageou§ﬂr¥hﬁﬁn§ﬁ%&?nm%hﬁ ﬁ&“FWﬁEdoﬁa ge ggé ﬂp?%q% Bis
caused to registered at the nlnth floor as shown in Fig. 21.
According to the fuzzy rules descrlbed above, if the
downward call'9d'of'the ninth floor is assigned to the car
B, it is determined that the cars A and B gather at an upper
~ floor. Accordingly, a car other than the empty car B—the
car A in this=eXample~¥is set as a car'candidate'for
assignment, and the downward call 9d of the nlnth floor is
assigned to the car A. Accordingly, if the upward call 1lu
is‘registered at a lower floor, for eXample, the first
"floor, immediately after the downward call 9d of_the ninth
floor has been assigned, the upward call lu of the first -
'floor is a351gned to the car B which is rested at the sixth
floor and the car B promptly travels to the flrst ‘floor.
Therefore, an'excessively ‘long walting time does not occur.
However, as'described above, it'is-effective'to'exclude
empty cars in only a service condltlon in which a floor call

tends to relatlvely frequently occur at a lower floor In

the case of a con51derably intermittent service condltlon in



respond to the downward call 9d of the ninth floor. Then, regarding a floor
caMf which will occur after a while, the car A which is expected to be .
enpty at that time is caused to respond to the floor call; for exanple, if
the downward call 9d of the ninth floor is not assigned to the car A the
car A, as shown in Fig. 22, conpletes its service -at the sixth floor and .
becones enpty 15 seconds |ater. As described above, in the conventional

met hod, enpty cars are_ elimnated from assi gnnent processes w thout

al | owi ng for YHEEH MM caldapreass @sr theedprerdfiapr yfenry, winhleh
conpl etes responding to a floor call and cones to a rest with its door

cl osed, will éhﬁx£§¥iqwxqﬁaQRiﬁnqqmﬁﬁﬁe?sAééHPHFﬁ§P9PSth% BEBHNLFR of an
insufficient reductiqon in waiting tine still arises. SUMVARY OF THE

| NVENTI ON It Y&* ’ffé?gtf%‘}ee %h B5TEEE -of ThRe ePPE¥eRRT Byubht FAPSED &I ve the

above-descrih obl,erg., It,is anather .ohj.ect. the present invention to
provi de a rretxfew}%so‘g) %nné(::l) té’g'é:élreatdlfg' nfw&’r%eﬁa&&t? gogr-gfiﬁ %?lglb\(/am E7R* of HRrat or s
both of whic é%g,_ed-i Lbl.e 1.q,r AL Al t i cl :
deri ved fromIEa ooﬁxﬁgcgoﬁg?ﬁ r?éq'%hg'qg%rﬁi %ﬁﬁass’%{gﬁﬁ #f%?ﬁt%_e‘t}éﬂf%'e%%epoi nt
intime to - 1gr a SfINGY Sdfethed I8 BENbAYEy DE aRoVe AR o S0 pfPT di NG
to one aspect of the present i'nvention, ther s provi-ded a group

to respond to the floor_call; for example, if the'downward

call 9d of the ninth floor is not assigned to the car A, the

St car A, aS'shown in Fig. 22,_completes its service at the
sixth floor ;nd becomes-empt& 15 seconds later. -

. As deScribedlabove, in.the conventional meﬁhod, empty
cars are eliminated from assignment processes withoﬁt
éllowing for the probability that a car (or predicted empty
cai), which comﬁletes responding to a floor call and comes
to a‘rest.with its_doof'closed, ﬁill_appear in the near
future. Accordingly, the problém of an insufficient
reduction in waiting time still arises.

— SUMMARY OF THE INVENTION |

it is.thérefore.an object of the piésent_invention to
solve the ébove—descriﬁed'problems._

It 'is another object of ﬁhe present invention to
.providé a method and apparatus for_effecting group .
management-of elevators bqth 6f3which make is poésible to
.reduce a waiting time which'may be derivéd from a floor call

during the period lasting from the current poiht in time to

-10- .



managenent apparatus for el evators.which conprises floor- call registering:
neans for registering a floor call which occurs when a floor button is b
actuated, assigning nmeans for selecting a car to serve the floor call from
anmong a plurality of cars and then for assigning the selected car to the
floor call, car controlling means for controlling the operation of the car,-
~including the direction of travel of the car, the start and stop of the car
and the opening_and closing of the door of ‘the car, and for causing the car -
to respond to gh@bﬂﬁéﬁpgﬁﬁp§§-car cal'l -and the floor ‘call, stand-by neans
for placing the car _jin a tand-g state after the car has responded to al
car calls, car-posi CPoRHHEYecF éga ¥RsORIBGEA | AFFYrALRG HR | IRE (ISRERE car

call and the flqor call faor perform,ng predictive operations for predicting
a car positioncgg&h§ EéFsﬁpFe&PFSHQESHh Bgeﬁﬁi%ﬂ'ﬂf Yi¢ed e HBEIHR aken by

h of the- , ' ' tinge has.el apsed, . dj cted; enpty-
N U S S M B S e R S
bei ded. .t - eRed LLk | af : h,cted -
ompty cor on t W8 Bl rgtar SFAReCASaRE kR cby Tl 00Eng EPRRR: Woalh BN O
by the Ca“"pO%EEhQ%thﬁﬁithﬂgoﬁﬁﬁﬁitoﬂnﬂsaééEG? I 46814 Chd NRedF@Nfor

for applying a restriction to the assignment  of the predicted enpty car
detected by thgeleReiinged: edR! YoCaerda! eRbi BUoGRAESLL Of Forh | DRngad | by the

assi gni ng neans when the floor-call registering nmeans registers the floor
cal | . : -plurality of cars and then for assigning the selected car to.
'thg fléo: call,.cér éontroll;nq means_for.contréiling the -
operation of ﬁhe cé:,jnchiﬁngthe-direction“of travel- of éhe:
Car; the Start'andiétop of the car and the-qpening_and |
. closing of:thé door of the.car, and for~causin§;the car to
'respond to a corresponding car-Cail énd the -floor call, |
stand-by meahs fcr’placipé the-car in a stand-by statg'after
‘the éar has respbnded ﬁé'all ca:_éails; car-position
predicting means sequéntially respo@Sive-to-the car call and
the floor call fb:.perférhing_predictive Opeﬁations for _‘
predicting a car position énd a car directioh both of which_w;;_
will have been taken by each of-the-cérs-when'a' |
predetermined time has elapsed,-prédicted-emptydcar
_detecting means for degécting a car, whidh is expected to
have no call being responded to when the predetermined'tihe'
‘has éiapsed,.as a.prediétedgempty car on:'the basis of the
éar position shd.the car ditegtion'predictedfby thé car-

position predicting means, and assignment restricting means

o111~



According fo another aspect of the present invention, there is provided a
grieip .managenent - apparatus for el evators which conprises floor-call :
.registering means for registering a floor call which occurs when a floor
button is actuated, assigning neans for selecting a car to serve the floor
call> fromanong a plurality of. cars and then for assigning the selected

car to the floor call, car controlling means for controlling the operation

of the car, including the direction of travel of the car, the start and

stop of the carfendpphgingantesgrietionl ositagthe assignmert off theheredicted mpptycar
causing the car to respond to a corresponding car call and the floor call,

st and- by means %ﬁe%%@i% the Regdicted-empiy-ieprsdgtectingrmearscar has

responded to all car_calls,_enpty-car detectin ans, for detecting as an
enpty car a car tﬂa%ifﬁ8°¥1&aééll?ry)5€? RFSLEEHEN t'g%ﬁ t%its door closed,

car- position predicti neans sequentially responsive to_the car_call -and
t he fFoor caII'p ﬁﬁ°iﬁﬁ4¥hrﬁ?ﬁf§ﬁ g M2 ,§F§9g5ﬁ§szPepF QPELFHYL a car

Phe cars when a. predaria e S Rerabl Randes of EhecPensefirdtndasn, ©
oo Somt s apear ek SLARLE M S apakoRel BRERLS, cor MERIALIC
position and thgnh £l BiPiddd ARG RegliRRetahgPRELAL OBoP! £El £4ddWing
means, and assignnment restricting nmeans for "applying a restriction to the
assignment of ad fPS6E GHIFL GMlich Guculel emtead_abnbbe BUPtYn is actuated,
g“;ﬂ - assigning meahs fér selectin§ a car to serve the floor call-
'fromqamonq-a'plurality_of.cérs an& then for aéSigning the
selected car to the fio;r call, car controlling means for
'controlling.the opération of the car, ﬂmﬂmdim}tﬁg difectipn
of travel of the car, the stért and stop of the-car_and'thé'
opening and closing of the door of the car, aﬁd forlCausing
~ the céf to respond to a corresponding_car‘call and the floor
call, stand-by.méans fér placing ﬁhe cér in a stand-by state
~after the car has responded to #1; car calls, empty—car
detecting méans.fo: detéCting as an empty car a car having
no call being responded to with its door closed,_car- |
positibn pre&icting means sequehtially respénsive ﬁo the car
.cal;'and the floqr call for pérforﬁing_pfedic:ivé operations:
for prédicting a car-pésition and a car direction both of
which will havé been taken by each of the cérs when a

predetermined'time has elapsed, predicted-empty-car

detecting means for detecting a predicted empty car which is



car detecting nmeans to a floor call by the assigning means when the o
floor-call registering nmeans registers the floor call in a case where the>«
enpty-car detecting neans detects the aforesaid at | east one enpty car and
the predicted-enpty-car detecting nmeans does not detect any predicted enpty
car. According to yet.another aspect of the present invention, there is
provided a group nmanagenent nethod for elevators, which conprises the steps
of inputting a floor-,button signal and a state signal transmtted froma
car controll er?_XR%ﬁ%‘?réqr%eaFﬂR When |then noesieyesimined thaef hesr - but t on
"signal and the state.signal, detecting as.an enpty car one having no call
togbe r espondettaRS &4 t &H%%s{,ﬁ d%g&h%:ﬁaéumiﬁéonhénﬁr-éﬁﬁcsea_arri val

time which is uired for h r tQ arrive at each termnal fl oor,
calculating a %’gﬁ cpttg?'f ip&e%%f‘cg’é’r t8"Ier SASEeSHLoR RepAighiagpBEAnsaken
by each car : Loed 1 Se €l ed. calcu] ating the, nunber
of ooty onr o G SsBcer Sl AR by Wealle et RSRRna S restcith 1o bR

" located in ea X e pry ' '_ t] &l .and the
nurmber of pr egtlthcetze g’%p%’? %grlgg%?%n?%yeé%gpg%%aﬁé%gen?p %1 being

responded to, dHMRSESItihY redfAs XY ARl &N B@lihe! 85 gg{hgcar on the basis

of the nunber of enpty cars, the nunber of predicte rs and the nunber- of

predi cted enpiiesiy whdietHe'Edo2cicadl [relgi skeeingenednsC¥abgte Py Ene
waiting time déerived fromthe registered floor calll which i§ assigned to

floor call in a case where the.emptyécar detecting means .
':detects.the aforeéaid at least one empty cér and'the _ | --FJ
predictedfempty-ca: déteCting'meaﬁs.dées not détect any
prediéted empty car. o |
Aécbrd;ng to'ygt_another aspect cf_th¢.present

invention, there'is’proviﬁed a'groupjﬁanagemen;-method for
elevatois, whiéh comprises the step§.6f inputting’é fioor-_
buéton'signal and é state'signél“transmitted-from a car
cont:olier, registering a flobr.call'on'the;basis of the
flooz}-button signal' and the state signal, detecting as.an
empty car one having no call to be responded to with its door closed, N
-caléulhting the predicted.arrival.time.which is reéuired for
each car to arrive at éach Ee;ﬁinal floor;.calchating a car
position and afdar direction which will ‘have been taken by

each car when a predetermined time has elapsed, dalcuiating

the nﬁmber of éhpty'cars,“thé number of p:edic;ed'cars which.
afe expécted td be located in each zoneuvhethhe.

predet_:ermined- time has elapsed, and 'th_e number of pr'edic_:ted

-13f.



each car, and selecting a car to be assigned to the floor call on the basis
of he-result of the step of evaluating, thereby effecting assignment. The
above .and ot her objects, features and advantages of the present invention

wi |-l be apparent fromthe follow ng description of preferred enbodi ments of
the invention with reference to the acconpanyi ng draw ngs. BRI EF '
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a block diagramshow ng the whol e
arrangement of a group management apparatus for elevators according to a
first enbodi mafPtH qars phisdnarenexperbad Fpghavei§o acdlbdke diagr ahm o
showi ng the group mapagenent apparatus of Fig. 1, Fig. 3 is a flowhart o

a groug rranage‘r?ﬁo"&etﬁ’grté’m tepporaridyaapségpbngta ofledre eadt o gach car

detecting programof Fig. 3; Fig. 5 js a flowhart- of the car-position
det ecting pr o&"a:ﬂh&f bﬁis.g.s ot I‘—*#‘g ngmper of | eRRRYr Fa%% . tHhe fHRax &t cars
predicting -14- ram of Fi Is a . flowhart of the

assi gnnent re trr%d&c%%ggﬁlagﬁr S&dofgh??.ﬂ’f",l':‘é,gr Fﬁzﬁ.pﬁe?%c%evﬁie&@%%%nt he

rate D rone delisiiod Bl BY' kdb0GteELE)- eva ik Y S AL TN N9
derived from the registered floor call which is_assigned to
each car, and selecting a car to be assigned to the-fléor
call on the basis'df the-result_of thé step of evgluating,
Nt | thereby effecting éésignment;'; |
The above and other_objects;lfeatures and advantages of
the present inventibn will be apparent from the following
description of preferred'embodiments.of fhe invention with
referénce to the accompanying drawings.
-BRIEF DESCRIPTION OF THE DRAWINGS |
Fig. 1 ié a block diagram showing the whole arrangement
of a group management apparatuélfor_elevatbrs according.to a
first embodiment of the present_inventidn;
X,J | Fig. 2 is a block diagram showing-the gfoup ménagement
apparatus of Fig.';k |
Fig} 3 is a flowchart of a group management prbgram;'
Fig. 4 is a flowchart of the gmpty-car detecting
program of Fig. 3;
Fig. 5 is a £lowchart of the car-position detecting
érogram of Fig. 3; | |

Fig. 6 is a flowchart of the number-of-cars predicting

-14-



bet ween specific calls and car positions in the first enbodinent; Fig. 11 -=
i s a graphic representation showi ng a nodification of the first enbodi mentX
Fig. 12 isa flowhart show ng an assignnment restricting program-according
to. a.second enbodi nent of the present  invention; Figs. 13 and 14 are
dlagrans showi ng the rel ati onshi ps bet ween speC|f|c call's and car p05|t|ons

in the second enbodlnent of the present invention; and Figs. 15 to. 22 are

~diagrans the r gkgﬂsg getyeen specific calls and car positions in a

conventi onal tor bove and ot her objects f eat ures -and advant ages
of the present |nve§1 on7migl bg1 snpad At 165 L,pti on of
preferred enbodlnentsbof the |nvent|on w t ereng§#é§qﬁﬁgsg?§%%6§hylng

drawi ngs. DESGg %}gﬁlgf FiE. PREFERRED ENBCDINENTS Preferred enbodi nents of

t he present invention wll e expl ained with reference to the acconpanying
dr awi ngs. Figs. 2igo 80i9r® &ifycansrdwishy thd Gtiatlel e 2bRed dfiviSion

enbodi nent of the present invention. |In the follow ng expl anati on of the
first enbodi mebh, albuinﬁnguned that four cars are installed in a _
twel ve-stofry building. Fig. 1 is a block diagram showing the whol e
arrangenent of a grBigsmdaamdeld agpadiagranorshawingt che aedatdbnghhpsthe
first embodinment, and the illustrated arrangenent
between specific calls and car positions in the first
_ embodiment( o _ _ - _ N
'Figf 11 is a'grapnic representation_shoving a . ;;
modification of the first_embodiment; | |
Fig. 12 is.a'flowcbart showing an assignment
restricting program according to a second embodiment of the
present invention, . |
Figs. 13 and 14 are diagrams showing-the relationships
| between specific calls and car positions in_the_second
embodiment of the present invention, and
Figs. 15 to. 22 are diagrams the relationships between
specific calls and car positions_inla conventional elevator.
-_ The above_and other objects, featnres and advantages of“&J
the present invention will-be apparent from the following .
deScriptionrof preferred embodinents'of the invention with.
reference.to the accompanying dravings.
DESCRIPTION OF THE PREFERRED EMBODIMENTS |
Preferred.embodiments of tbe present invention-nill be :

explained with reference to‘the_acconpanying drawings.
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i ncl udes a group managenent apparatus 10 and car controllers 11 to 14
prev¥ided for controlling first to fourth cars, respectively. A floor-call
+egistering neans 10A perforns registration/cancelation of a floor call (an
upward.call and a downward call) at each termnal floor and to conpute an -
~elapsed time, that is, the time elapsed after the floor call has been '
regi st ered. A.predicted arrival -time conputing neans 10B conputes a
predicted arrival time, that is, the predicted value of the tinme required
for each car Rigsr rli e &0 @aeh viiewsi walichl servertespblusteatd a hBixit ection
of car travel. An assignnment neans 10C selects a single car which is best
suited to serefbosimensy afalthea pregestganvratienect Be the fobleting The
assi gnnent neans 10C perforns assignnent operations on the basis of a
predicted waﬁ’?ﬂ?@"ﬁtr?émdé’rﬁ \'F@d’ st ﬁE‘bPFISB?nEaI it abhd agsumed gritaintfour
restricting neans which w Il be described |ate osition predicting
nmeans 10D per?aorrs'rrsaﬁ?pé‘rr’:ﬁtlad'r}?df §P- gr LYe {’Fnat?ﬁg €‘6§f‘?+'§% and direction of

a car when a pred%term ne er th current nq_"t in

i e, A e - of 208 TprR: PURE naRE= B REP LBkl MG e et
P o1 U i A Aol HETL AR B
o, (he o ponden el gl Lo Wilcheseon giiaianan e |
stand-by st atditudessReGridup Haaage%ne kppatashs f1@0inahed £ ddifk Kl ers
Nt : | 11 to 14 provided.fér controlling first to fourth cars, -
respectively. A floér-call registefing‘means 10A perférms
: registratioﬁ/éanceiation of a floor.call (an upwéfd call and
a downward call) at each terminal floor and to compute an
elapsed time, that is, tﬁe timg elapsed after the floor call,
has been régistéféd. A predictedfarrival—time computing
means 10B computes a predicted arrival time, that is, the
predicﬁed_value.of the time required for each car to arrive
at each'terminal_floér_irrespective of the.directién'of car
gﬁ; ' travél} Anfassignment means 10C selects a single car which
is best suited to serve a floor call and assign the selected
car thereto. The'assignment means 10C pérforms assignment
operétions on the basis of a'predicted waiting time derived
from the flopr'cali and an assignment restricting means
théh'wili be described léter. A car-position pqedicting'
' - means 10D performs operations for predlctlng the p051t10n'

and dlrectlon of a car when a predetermlned time T has

-16-



is located when it has responded to all the calls. An enpty-car détecting-
means 10G detects as an enpty car a-car which does not wait for a call = o
bei ng responded to with its door remaining closed. A predicted enpty car
detedtlng means 10H detects a-predicted enpty car by selecting a car which

I s expected to be enpty when the predetermned tine T has el apsed, from
anong cars-which have calls being responded to at the current point in time
or which are.responding to calls. An assignnent restricting neans - 10J

determ nes wheapbed bEeeasthengapteit BoiheoincCalihe! 0 A heurber-aspichrs

predi cted enpty car should be restricted or whether the predicted enpty car -

shoul d be epredigtdagf meansha0Br papfotmsaspetat bens peer fprekdforims titgnment .
A known floor-call -cancelling means 11A is disposed in.the car controller
11 for the humbercef, camd gbhchawéilabé| bocated | im amcetédeige snimsd
corresponding to a floor. call .transmtted fromeach term nal floor. The
car control terminalifloor zppe whehuthe predevermimedatime dhibasring neans
|1 B for reglster|ng the floor call transmtted fromeach termnal floor, a
known arriv&lapsesiingn she ééﬁﬁﬁopflh@enﬁﬁﬁsP9§EF¥Qﬁ WHtERR 1§37 t he

operation of_|lighting the arrival warning (not shown %éo rOV|ded at each -

term nal fIG&Fe°§19HoWﬁ FPa?EF aredirred E%n? % FRRPIRH RB¥eicting
cont ol 119 2ad IS 4 Sahend L2ght R pFRLed Vek B KAL) 19
- state at a specific floor or a termlnal ‘floor where the car
is located when it has-responded to ell the calls. An
empty-car detecting'means'loé detects*es an empty'car a -car.
wthh does not wait for a call being responded to w1th its
door remaining closed. A predlcted empty car detectlng
| meanst10Hldetectsﬁafpredicted empty car by selectlng a car
which is_expeoted totbe"emptY'when‘the predetermined time T
has elapsed, from emong.oars which have' calls being
responded to_at the-current'point inrtime or whien'are'

responding'to'calls. An'assignment restricting means 1OJ

determines whether the assignment of a floor call to the ';)'

aforesaid predlcted empty car should be restricted or
" whether the predicted empty car - should be eliminated from '
the group of cars to be’ spec1f1ed for ass1gnment

A known floor—call cancelling means 11A is disposed in'
‘the car controller 11 for tne"firStdcar,-and-generates a
floor—call Canoelling_signél'correSponding to a floor call

transmitted from each terminal floor. The car controller 11

-17-
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stop of a car to cause it to respond to a corresponding car call or an
asstégned floor call, and-a known door controlling neans 11F for controlling
t he opening and closing of a car door. Although not shown, the car _
controllers 12 to 14 for the second to fourth cars have substantially the
sane -arrangenent and construction as the car controller 11. As shown in
Fig. 2, the group managenent apparatus 10 is nmade from a m croconputer

i ncluding an MPU (m cro processing unit) 101, a ROM 102, a RAM 103, an

5106 SRR Nk EARLod 00 eI B e

receives a floor-button signa transmtie

at each term pahikt80ingaPHe SERbEL SELT lé&éﬁ?ﬂfﬁﬂgHugfghté%éﬂ“%éyﬁiﬁ%%

controllers 11 fo 14 fof the first to four cars, respectively.

out put circui £1888, ot ﬁﬂbﬁnaa§£ﬂ@@i-‘2§rﬂﬂlﬁfeinggrd&{gﬁdlr!]i{ﬂgg%fif’}fg‘iﬁd in

each floor button, and conmand signals to r-controllers for

the first to EourtbnER6S1ingSPRSdp@tationd &f 1igHa mPanal iad#i9fait he first
enbodi nent will" now be explained wth reference to Figs. 3 to 8 First, the

gi st of the gwampingnagepe(hobpsticin Orpyeviddit X @avhnedrninalr ¢gleobenca to
Fig. 3. The input programshown as Step 31 is nade froma known program.
and i s used tbknpuputravelfdiboecthion ororsti ikl inkp meachsslabe foirgedhtrolling and
transmitted fromthe respective car controllers 11 to 14, which indicate
i nformati on ofletarmining the direction of car travel, a known running

, controlling méans_llE for controlling the.start,_running and
~ stop of"a'Car,to cauéé.it-;o respond ta a corresponding car
call or an assighed floor call, and'a known door controfling'
means 11F for contfqlling the opening and closing of a car
_door. Although not shown, the car controllers 12:to 14 for
"the éecohd to fourth cars-have Subétantially the same | |
arrangement and construction as the caf controller 11.

s shown in'Fig..2,_the group management apparatus 10
is made from a micrqcompufer including anlMPU'(micfé
processing unit) 101, a ROM 102, a RAM 103, an_input circuit
o : 104 and an output circuit 105, The.input circuit 104

-receives ‘a :floo_r—button signal- 19 transmitted | from a floor
“button pfdvided at each terminal floqr; and State signéls
corresponding.to the car'controllefs 11 to 14 for the first
to_fbﬁrth cars, respectively. The output circuit 105
outputs a signal 20 to a floor—buttbn iight-included-in each

floor button, and command signals to the car controllers 11

to 14 for the first to fourth cars, respectively.
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‘positions, car directions, the start, running and stop of each car, the :=z-
openi ng and cl osi ng of each door, car l-oads or car calls, or floor-call "
cancel ling signals. The floor-call registering programshown as Step 32 is-
a known program and is used to determ ne whether a floor call should be
-redi stered or cancelled and/or whether a floor-button |anp shoul d be turned
on or off. The floor- call registering program al so perforns operations on
the el apsed time of a floor call. The enpty-car detecting program shown as
Step 33 detects pReaspepdtyofassatkarfibst emmmiimentt wailtl fraw decal | bei ng

responded to wth its door remaining closed, as shown'in Fig. 4. " In Fig.
4, Step 46, expeainédepstIinéSerenpeelseri‘igsprbdﬂdt&e for detecting whether
the first car is currently enpty. If the first car does not have any car
call or any assiBhedt}| tbe gast aﬁdtlhasgmgpm&gwr@aronﬁﬁaé@{quw%lth its
door renai ning cl osed, the process proceeds in the or der Step 42- >Step
44->St ep 45be eup$aepe45w1§g sepeyeree P Kigerd] is set to "1".
SRR T M- R A N E AR S R
Lot e B T8 el S A £, B B A SO SRAoNY
o Pval "0 PR PR ThER o8 R PSS PL 5
" _controllers 11 to 14, Wthh lndlcate lnformatlon on car
.pOSltlonS, car dlrectlons, the start, runnlng and stop of
each car, the openlng and closxng of each door, car 1oads or
: carlcalls,.or floor—-call cancelllng 519“3157_“~ |
The tloér-call registering program shown as Step 32 is
a known program, and is'psed to determine'whether a floor
éall should be registered.or éanqeiled énd/or'whether.a
flobr?button lamp_should_ﬁe turnedtbn or off. The floor-
call regiétering_érogram also performs operations on the
elapsed time of a floor call.
_Ihe:empty-éar detecting program éhOWn as'Step 33 t | o
‘detects as an empty car a car which does not wait for a call
being'reépbﬁdgd t6 with its door remainipg closed, as_showﬁ
- in Fig. 4. In Fig. 4, Step_46, i.ét, Steps 42—45,-r¢present
a prbceéure for“detecting whether the first car is currently
| empty.'.If the first car doe§ not haﬁe_aﬁy car call or any
_éssighed'floor céll and has no specified car direction.with

its door remaining closed, the process proceeds-in'the order

. flg—'



arrive at each termnal floor i. |In this case, i =1, 2, ..., 11
repfesents the upward terminal floor provided at each floor B2, B1l, 1, ...,
cand 9, while i = 12, 13, ..., 22 corresponds to the downward termnal floor
provi ded at each floor 10, 9, :..., 1, and Bl. The predicted arrival tine
I s conputed on the assunption that 2 seconds are required for a car to
travel s by one floor and 10 seconds are required for the car to cone to a
stop and thatS he rs travel hroughout the terminal floors in

pr edet er ni ned ceSteﬁre“‘p'?ﬁﬁ?Bt A ar FRVEFER | 4Ry ian amRiuteR f ladk A¥an
manner. The car-position predicting program shown as Step. 35 perforns .
predictive ope?a$?5n§°fo} (ﬂﬂQﬁhﬁPﬂ}%ﬁ«; e S4@Pc 48, pSbet PORtYFear] faag AVi

predicted car,directions [ ﬁ% rr] which will be taken by the respective
first to fourth ’é?ﬁ?vﬁr%n "gifélt t¥d dinsterRadel ééséﬂd 4¥heitar -

t dj gt |l det aj | th -20-
Fererence 1o H H"Ee °@r<%£9 : 53 s e cPRABeBEigF anPEiEin Fhid g
5, St 65, t t th di ct |t
[err] egnd pr edi ct e car %Ifée)csat i onqrﬁﬂ-'r"{’eIgr rgesf’gﬁgagﬁl g‘f‘ﬁél’%?%st?’z% orr
when t he pred&fgrgg@%tfé’@nh 189 KRS If any parti cuI ar floor call is

assigned to the first car e process proceeds In the order Step 51 --->

Step 53. In Step 5fhe Cfsrcéacfleo;tr@dﬂagﬁ%hh%&ma tbapgutiAgedLah el bebgr el he

nost . dlstant floor in by a
Step 34 performs operatlons on the predicted arrlval time

S Aj (i) whlch,is required for each car jJ (j =1, 2, 3, 4) to
arrive at each termiﬁal_floor i. In this case, i = 1, 2,
.t Llrrepresents_the upward terminal-floor provided at
each floor B2, Bl, 1, ..., and 9, while i = 12, 13, ..., 22
corresponds'to the dounuard terminal floor provided_at each
- floor 10, 9, cesy 1, and'Blr The predicted_arrival time is
'computed on the'assumption that 2 seconds are required for a
car to travels by one floor and 10 seconds are required for
the car to come to a stop and that the cars travel
&J, throughout the termlnal floors in predetermlned sequence
- The predicted arrlval time ;s_computed_ln a khown manner.
The'oar-position predicting prograﬁ shown as Step 35
performs prediotive operations for obtaining oredioted car
positions.Fi(T)efq(T) and predicted car'directions D1(T) -
Dé(T).which will be taken by the respective first to fourth
cars when the_predetermined time T has elapsed. The car- .

: position_predicting program will be explained in detail with
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particular floor call will be the final calling floor. This final calling-.
floor is set as a final predicted calling floor [err] by taking into e
account the direction in which the car arrives at that floor (the downward
direction at the uppernost floor and the upward direction at the | owernost
floor). - If the first car waits for only a car call without waiting for an
assigned floor call, the process proceeds in the order Step 51->Step
52->Step 54. I'n Step 54, it-is predicted that the nost distant floor whi-ch
cal I's the fideHer@dicel %o Fagf.i Bal cal ling.floor.  This final calling floor

is set as the final predicted calling floor [err] by taking into account
~the direction inhittle dar-pasiaionvpsedicthag program showtldiri®Big.i$, t he

first car has neither an assigned floor call- nor a car call, - the process
proceeds in Step @SJerthSttediss1inSSspps253364p EEPresants ephegspredigied
predi cted that the position or floor where the first car is -21- | gcat ed

Wi Ll be the damagiosdaliiam@1fThorndapredirted ;637 (ifedolon LPdH ¥iche 16 nal
predi ct.ed calling floor [err] by taking into account, . the direction taken by
‘the first cdraken ty $he FrsEhEarr Hoep; ﬁéf"' BF@&PEFEG"ES | FABe FoB?S[err] is

Che fi s caldRsaim: A A PREHRCRaet topE et tonst SoFRFT BRI e
Process Procagdy. (.St the brotidls® prd@eRusdi! elevakygzobeepestime [err]
required for the firdt car ‘to , _
—Step 53. In Step 53, it is predicted that a floor
immediately before the most distant fiéof indicated by a
particular floor call will-be_theffinal-Calling floor. .-This
final calling floor is_set-as;a final predicted calling
floor h1 by taking into aécount the diréétioh'in;which the
car arriQes at that floor (the downward direction at the
" uppermost floor énd the ﬁﬁward direction at the lowermost
- floor). If the first car waits fpr”only a. car cali'without
' waitinq fér ;n assiéned fioor éall}?the process ﬁroceeds.in
the order Step 51-Step 52—+Step“$4. In-Step.54,,it_is
predicted'thaﬁ-the-most-distaht'flodr which calisﬂthe;fi;st_ :;J.
car is the finélfca;ling floor. This final ¢allingffloor is
set aslfhe final predicted gélling-floor h1bY”§aking into
accouﬁt the direction in which the car arrives at that
" floor. In addition, if thé'first.car has-neither an'.
. assigﬁed floor call nor a car call, the~préc¢s§*proéeeds.in
the.order;step 51-Step 52-Step SS;IfInwsﬁep-SS, iﬁ is

predicted that the position or floor where the first car ‘is
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becone enpty (hereafter referred to as the "enpty-car predicted tinme [err])
s>gbt ai ned. The enpty-car predicted-time [err] is obtained by adding the
predlcted arrival time [err] when the first car arrives at the final
predicted calling floor [err] to the predicted value Ts (= 10 seconds) of
the stop tinme during which the first car stops at that floor [err] 1f, in.
Step 55, the position or floor where the first car is located.is set as '
the final predicted calling f1 oor [err], the remaining time of the stop
time is predi tPeRfted %&k%ﬂhﬁukh§\ﬁ%ﬂikiﬂ;hilasefdborheaodrthiarcekhnpge
travel ling, dgceleratlon a door opening operation,. the door opened or a
door cl osi ng Bt1droet | thaufinadd Péﬁégcﬂ:ieﬁ’ecﬁéléég &oerchely v- car

predicted ting err] Then, in St , i s determ ned. whether the first
car will becon® i inGR AT t&&b&@F@Fﬁﬁﬁ@dtPFﬁﬁ byerhpseirst|¢aymt

enpty-car pregﬁ é ﬁlne [err] is not |onger -22- than the predeterm ned
time T, it in ItateY That the first car becones enpty before the

determned ti | he, f df.S-58'-
Po Step 59, wher o Tt {26 Eige B GE33 bATASHY FRBOPTRE S ARt *°
cal 11ng {1 00rekergdodén ey etcﬁe el 88, 0ahepeiLl 0 LetLlnflsh 5
e re e

reached by the first car rn1ne trne apsed.-
the predict edwl@é\fherdlﬁl%:tﬂiqrsﬂ ¥ald 1'55 eﬁlﬁﬁ:yas 18" th¥hei £st Oca f €Pg 36Nt S t he

absence of a particular car direction, t he upward dlrectlon and "2"
empty (AVi = "Q"), the process proceeds to Step 57, where the
xﬁ‘ _ predlcted value of the tlme t1 requlred for the flrst car to
become empty (hereafter referred to as the "empty—car
predicted time ti1") is obtained. The empty-car pred;cted
- time ti1 is obtained by addihg the predicted arrival time A1
when the first car arrives at the final predicted ealling
~ floor hi to the predicted value Ts (= 10 seconds) of the stop
time during which the first_car stops at.that floor hi. If,
in Step 55, the position or floor where’theﬁfirst car is
located is set as the-final_predieted calling floor hi, the
&wf 3 remeinrng time of the stop time is predicted in accordance
with the state of the car, for example,.travelling, |
deceleratiqn, addoor epening eperation, the door opened or a
door slosing operation. 'The'thus-predicted_time_is'set as
the emptyfcar.predicted tiﬁe_tlf
Then, in-Step.58,.it is determined whether the first
- car will become empty before the predeterﬁined.time T .

elapses. If the empty-car predicted time tl is not longer
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the downward direction. Then, in Step 60, the predicted enpty-car flag =
[err] of the first car is set to "1". If the enpty-car predicted tine [err¥"
of the first car is longer than the predetermined tine T, it indicates.that

" the first car has not yet been enpty even after the predetermned tine T
has' el apsed. The process therefore proceeds fromStep 58 to Step 61, mhere
a termnal- floor i, which allows the predicted arrival tinme Al (i-1)
relative to a floor i=1 and the predicted arrival time [err] (i-1) relative
to a floor ihhe kher ppeasesindnad teme]t)-id Hisdieatrds Tehay ethd (firsks), is
.set as the predicted car position [err] which is reached -by the first car -
when t he predetbe&nmed Em92yTbbaereIapeeuredétmtmmnedt&mmenﬂnﬁkﬁ93§ﬂ|on as ..

a-specific car direction at the floor i is set as-the predicted car
direction [ @he] prioceSsephezefone predeedadfzomtftemrss |ty $LOR 9D the
first car is reset to "0". -23- I'f it i.s determned, in Step, 56 t at the.
first car |yh@mptyh@[&Bﬁplﬂailf}OOFhénﬁiﬁéﬁgg d%%%d%lﬁ%;ﬂﬁ %ﬁ? ere
the enpty-car predicted tine err% i s set tgggl nds. n,. ? é p 64,
the .term nalcaildag EhgozabedipySehe?s i thE B 9%£I39ij 080 ? i's

set as the predicted car _positio whi.ch ached st car
when the pr&ddcdr disn&gachsd thtgee? %Edca’i\l ¥ ent’ﬁ %‘Pé% :%:rgér‘{ posi tion

Cerr] 2. 5% 142 Prins, L1aRagl] ShE8o0 thahsrgafgfga egale_rmee@{oﬁ Bagher 1l

is set as "0", where "O" represehts the absence of'a T
particdlar car.direction,-“l" the'upWard direction, and "2" .NJ
'the downward dlrection ‘Then, in Step 66,'the-predicted'
empty-car flag PAN& of the first car is set to "1" '

If the empty-car predicted time t1 of the flrst car is
longer than the_predetermlned-tlme-T,_lt 1nd1cates.that the
first car has not yet been empty even after:the | |
predetermined time T has elapsed. - The'proceSS'therefore
_prcceedsﬂfrom-Step.58-to-Ste§ 61, where a terminal floor i,
which allcwa the predicted arrivai time Al'(i41)'relative to
a floor i—1'and'the predicted arrival time A1 (i-1) relatiQe ';Q
to a floor i to be represented as~{A1(i-i)+Ts < T <
A1(1)+Ts}, is set as the predicted car p051tlon F1(T)- which
is reached by the f1rst car when the predetermlned time T
has elapsed. Further, the same- dlrectlon as a. spec1f1c car
‘direction at the floor i is set as the-predlcted car
'direCtion D1(T)._-in Step 62, the-predicted empty-car flag

PAV1 of the first car is reset to "0".. -
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In.this manner, in Step 65, the predicted car position [err] and the
prédicted car direction [err] relative to the first car are conputed and
the predicted enpty car is detected. Subsequently, the predicted car
positions F2(T) to F4(T), predicted car directions D2(T) to D4(T) and _
predi cted enpty-car flags [err] to [err] of the respective second.to fourth .
cars are determned in Steps 66 to 68 each having the same procedure as
that of Step 65. Referring back to Fig. 3, the nunmber-of-cars predicting
program shown as Sd&pig6isodpteesinéd hon$eep 036 cthiat Whelfiarsx lcanatied at a
predetermned termnal floor or in a predeternined term nal floor zone when
t he predet er nEA@EYt i(A T=hiL" b dpe drdassepagsieedsasosiSoen 63, Fwhers, thae
nunbers of predicted cars, [err] to [err], are conputed for individual
terminal flooP™PEHESaFePFRALetedr Eime nkl Udi Hgtote & seepadsent Thanngin
term nal floorgs. e punber-of-cars -24-,  predicting programw || be
expl ai ned in 8§F8i£qmagﬁerBF£?éﬂ%§ %%P?ﬁgﬁn?%égﬁthﬂ¥lﬁaﬁbéﬁﬁ@ﬂ-§5ﬁglCted
predi cting prqogram.sh in Fig. 6, in Step 71,.,the nunbers of  predicted
cars, [err] t gg[lgﬂ'?‘?, %£g8regth&3estétt &s 3tlfepz?ﬁ&dé55ﬁdo1ca6a?°ﬁEJFrBEPsF‘aW zone
nunbers is setntan" 1L, eiv ipifigl _values. . In Step 72 .it is

det er i ned mgP SP %ﬁergéfr gc% ﬁéélﬁlt':% %0‘?&}% waheilorji"iiezﬁr\ﬁ‘?éeﬁetrﬁ‘éned o
predeter mi ned¢ ngerThhase¢haRsad o1 dhie D8 el ddla RG9Hekae 163" phoF) T on
[err] and predicted car direction o - .

is_set to "0". . Then, in Step 62, the predicted empty-car

e fleg PAV1 of the first car is reset to “05.'
' | In this menner, inﬂSteprS, ﬁhe predicted_ear position
F1(T) and the predicted car direction D1(T) relative to the
fifst_car are computed and the predicted empty car is |
‘detected. Subsequently, the predicted car positions F2(T) to
Fa(T), predicted cer difecﬁions D2(T) to Da(T) and predicted
empty—car flags PAV2-£0'PAV4fof the respeetive second to
-fourth cars are determined in Steps 66 to 66 each having the
same procedurefas that of Step 65.
U  Referring back to Fig. 3, the number-of—cars predicting
program shown:as Step 36 computes the number of cars which
are located at a predetermined tefminal_floor or in a
_ predetermined terminal floor zone when the predetermined
time T has elapsed, for-exampie,_es showh in Fig. 8, the
numbers of7p£edictedlcars}_N;(T)-to Ns(T),.are compﬁted for
'individual terminal floor zones 21 to Zs_ineluding one- or

- more continuing terminal floors. The number-of-cars
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[err] of the [err] car. |If it is predicted that the jth car is located inx
the zone Zm the process proceeds to Step 73, where the nunber NM(T) of W
predicted cars for the zone Zmis' incremented by one. Wen the car nunber
j is.ncremented by one in Step 74,- the process proceeds to Step 75,

whet her it is determi ned whet her decisions as to all the cars have been
conpleted. If all the decisions have not yet been nade, the process
returns to Step 72 and the above-described steps are again perfornmed. Wen
all the car %_r%ﬁ_&c%lihgegtrQthﬁ tWHe1pPpecespesiféd SiePsetZinnetith3 rel ated to
the zone Zmindi cated by the zone nunber m the process proceeds to Step
76, where therfaeeaceutberif.i §.increnented by one and the -car nunber j is

initialized with "1". Then, the processes of Steps.72 to 75 are repeated
until the car nuiIbeithexaeaber4of-dlies phedhboirgdescyrdre dshvwr ebsiFig has
been completed for all the -25-°  zones [err] to [err]. the process

proceeds to 65t dm BEepwidrethe nsmbereraf npdedhated hearanadin(fiodo AEsT) /.
reached 6. = Thus, the process of predicting the nunber of cars for each
zone [err] wegezgaich sefpltet 8",| and; epsh7el gagsnuphers apdrzefe enpty cars,
NAV, and the nunber  of predicted_enpt%-gar$,iNPAV,_arejcqunted. E g of
the nunber s MNmPexsd iRPAFL §0sE4 " gS" bhely Lpipigh vaiyesno 13 I‘lSt'cec§?67C /

by, (he goqess, procseds LEOMSLoPuIo R SR SIS 1S TIRF

when the predetermined time T has-elépsed on the baSis of
the_predicted"caripésition'Fj(T)'andlprédiétéd car ‘direction
' Di(T) of the jth car. If it is'predicted that the jth car is |
1ocated in fhe_zone'Zm; the'proéess pioceeds.tﬁ Step 73,
where the nuﬁber:Nme) of predicféd cars for the zone Zm is’
incremented by ohé;_ When the Caf'nﬁmber"j is incremented by
one in Step 74, the:ptééess proceeds to Step 75,”whether'it.
is determined whether decisions as'to all the-cars'héve been
completed. 'If all the-decisibns haﬁé not'yet'been made, the |
-process returné'to Stép.72'and_tﬁé abbveedeSCribed stepé aré.
again'pérfcrméd; o ' R R | _ ;)
When alljthe cars are subjected to the processes.of_
Steps 72 and 73 related-to_the 2one-Zm indicéted”by the zone
number m, the procéss prdceeds'to Step 76, wheré the zone
number m is~incrementéd'by One.aﬁd the car number j is
'initiélized with "1". 'Then,'thé'processés of ‘Steps 72 to 15
are répeafed until the car number exceeds 4. When the |

above-described proéessing has been compléted-fbr all the
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by :one. If the jth car is a predicted enpty car, the process proceeds in
théfonder-Step 79->Step 81->Step 82. In Step 82, the nunber of predicted

enpty cars, NPAV, is incremented by one. In Step 83, the car nunber j is
increnented by one. In Step 84, it is determ ned whether decisions as to
all the cars have been conpleted. |If all the decisions have not yet been

conpl eted, the process returns to Step 79, where the aforesaid process'is
again perforned. In this nmanner, the nunmbers of predicted cars, [err] to
N6(T), the nufPResS ol &®ptdf: chRe, PRPEES Irpro¢redritierStep Priodiwhese drptiy

cars, NPAV, are counted for each zone, thus conpleting the nunber-of-cars

predi cting progreFmsed |that & he ganeewnbess hasceraghpdofr anThhomwntiae St ep
37 in the gr oup nenage nt programof Fig, 3, when a floor call Cis newy
regi stered, i¥ ‘?%e%%tg%gfﬁrrf’é@g‘ Gh&he perbesi 9fnEATrsSofOFneafh rzene o2¥ G t h

cars to the f, r || -26- ° should be restricted, on the basis of the
posi tion of a%%g¥%$%§Fﬂ%%8%r corresponding to the floor call C, the nunber -

_ i , f t \/ d, the
unber of pred: ct S GF off £ ]ﬁaiv%&é‘-é!u'%%%gﬁef?%@#yﬁ?i%@ N
iy >, INFAV. ASS ‘ e ctive
st o fourte Care, 45 Pl upky Yo sy ONERY) Vil oS SRS L

‘the assi gnenge rasd el WA Walesiondl 4SS SBL £8 PgnbegosEs, | 7§ gerye the

degree of assignnent restriction becomes higher; _
. the jth car is empty, the process proceeds from Step 79 to

¥“E Step 80, where the number of eﬁpty cars, NAV, is incremented
by one. If the.j‘.'-h car is a predicted empty car, the process

. prOCeedS in the Qrder.Step 79-9Step 81->Step 82. In Step 82,
theinumber.of predicted.eﬁpty_cars, NPAV, is_incremented by
‘one. 'In-Step“83, the caf number_j is incremented by one.

In Step 84, it is determined whether decisions as to all the
cars have been completed. .If ail the decisions have not yet
been completed, the process returhé-to Step 79, where the
aforesaid process is again performed.

' In this_manher, th§ numbérs of predicted caré, Ni1(T) to
Ne (T), the-number_of'empty cars;:NAV,'and the number of
predicted empty'cars, NPAV, aré counted for'each'zone, thu§
.completing the'number—of—cars'predicting program 36.

In ;he assignmeht re#ﬁricting prbgram shown as Step 37
in the grdup'management prbgram of Fig. 3, whén a floor call
C is newly registered, it is determingd whether the

assignment of the first to fourth cars to the floor call C
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that is to say, if a particular assignnent restricting eval uat ‘ed val ue IS
at infinity, it indicates that the corresponding car is initially
el imnated from candi dates for assignment. The procedure- of such a
decisjion is explained in detail with reference to Fig.” 7. In the assignnment
~restricting programshown in Fig. 7, the process proceeds in the order Step
85- >St ep- 86->Step 87->Step 88->Step -89->Step 90, if: (1) the new floor call
C belongs to the group of floor calls occurring in an upper floor zone
([err] or [ehdiid bR) rekerackedPocanthy BasisNO¥ thd)pogByisheoiuarber of-
cars which are expected to be |ocated in the upper floor zone ([err] or
[err]) whentimimzadeneby et respendingstel shecfilosrasalhr@e tise [mumber
[err] Na, (4) there are predicted enpty cars whose nunber is as snall as
1 [err] NAPYH gireddiMtedareris5) NiKDprtealid €)tertthet muinbeguoft epPSYCGRTSA a
| oner fl oor zone ([err] or [err]). In Step 90, an assignnent restricting
-27- evalNMt,edndalthe Pramber @fppcédepcédeﬁpPVYcaﬁrﬁr (XRRY. 2, 3, 4}) is -
set to "99999", while an assignnent: restrlct|ng eval uated val ue Pn for a-

B

car n (n[er Asstgrmeng, pstaigtingr eVr}uatrer vehuast ke tpﬂé?d'l @Péd"‘él'ﬁ}f‘? car

is set to "0".. In the above-described exgl ana tl_og a €

const ants. It gififdealtofe @ﬁsﬂﬁé £bsy £23BSEFLBEd EBﬁHiF?oﬁgufg not s
sati sfied, ‘al | the assi nnent trlctl eval,uat.ed aIu [eEr o [err]
are set to “‘D"thq Mevhi tché1 §sa%§ﬁﬁ§’ﬁf‘e?ést P c?lg'%lé %\é/a I?J%It ed
values [err] 551 ﬂﬁé' ar%é%?btlng evaluated values P1 to P4 becomes

larger,_the deg:ee'of assxgnment restrlctlon becomes hlgher;:'
that is to éay, if-a partiguiar aSsignment resﬁficting
eQaluated'vaiue:is at'infiﬁity, it7indiéate$ that the
'correspondinbica£ is initiéliy_elimihated'frdm'candidates
for assignment. Tﬁe_prbéédure of 'such a decision is |
" explained ihjdetéil'with”réferencéﬂté Fig. 7.
| In the éséignment'réstficting §rogram shown in_Fig.
the process p#oceeds in"the'order:step 85f+Step:86—+Step |
87—Step 88—+Step 89-Step 90;.if:-(1)'the ngw.fioor call C
belongSjtb-the.group of floor éélls occurring in an upper -Q;
floor zone (Z3 or z4), (2) there is no-émbty car (NAV < 1),
.(3) the humber of cars Whichlafe expected té Be-located in
the upper floor”zone (Z3 or 2Za1) when thé'predeﬁermined'time.T
_ has-elapsed is as large as N3(T) + N4(T)'; Nd, (4) there are
:predicted empty cérs whose nﬁmbér is as smallas 1 S NAPV £
..Nb, and (5) £loor calls tend to frequently chur.iﬁﬁa lower

.flobr zone (Z1 or 26). In Step 90, an assignment restricting

=27~



The waiting-time eval uating program shown as Step 38 in the group
maragenent program 10 of Fig. 3 perforns operations on eval uated val ues
[err] to [err] concerning the waiting times derived fromthe respective
floor calls when the new.floor call Cis tenporarily assigned to each of
the first to fourth cars. Since operations on the eval uated val ues [err] to
[err] of the respective waiting tinmes are known, brief explanation is
given. For instance, if the new floor call Cis tenporarily assigned to the
first car, th@VBFHBFEFeHa%HPt?hgf?¥n® RX¢gicted empty camk (KE{io 2,08
call is reglstered 0 seconds is set) of each floor call i when the fl oor
call Cis tenﬁé?aﬁ?l?eESEPgn88998"th@hil¢sanc§§3193m3ﬂﬁanaﬁﬁilcthagsunlof

th th t d th t | uat ed
varue Lort] oopeRpeRl Taane Bn bR A oter ihatns B R dn e DA d B9 of t e
first h t | ect h St

30 in Flo.3 SOFBEFS HAE) ﬁbﬁipi%éﬂr%fi”?mé@é GF WA P G0 CalP FREL0 b

o1y ang PREvESkEcRlobAC BERAIVERS, AR ST o Bl 4 R b
first embodi mppLgraln goggltﬁga% HevES vl ﬁbéa gﬁg angvkg ochaII Cis

tenporarily aSS|gne to the car 1S o alne rom

constant), angaﬁlﬁiieaoréfﬁpQHQ'iﬁbiéhﬁéﬁi'?éEﬂ?ﬁ@ﬂi%baEv%ﬁ%EH@HGQaYQEHeP1

[err] is selected as an optinumtarget car.
to P4 are set to "0". 1In this manner, the a531gnment

gﬁ' restricting evaluatéd values P1.to P4 are set.
The waiting-time evaluating program shown,as Step 38 in
‘the group management program 10.of Fig. 3 perfbrms
-ope;ations on e&aluated valﬁes_W1 to Wq.concerning the
-waiting times derived from'the_respeétive floor calls when
the new floor céll'C is temporarily assigned to each of the’
first to fourth cafs, Since operations on the;evaluatéd
values W1 to Wa of the respeétive waiting times ére known;
brief explanation is givenQ-_Fof instance, if the new floor
\ call C is temporarily assigned to the first car, the
predictéd waiting time U(i)(i=1, 2, ..., 22: if no floor
calllis'registered, 0 sécbhds is set) of each floor call i
when-the-floor éall C is temporarii&”assigned to the first
car, is obtained. The_sum of the squares of the values thus
obtained, that is, a waiting—time evaluéted_value W1 =
(U(1)2+U(2)2+'°!+U(22)2'is used to éélculate the éQaluated

valuestwi of the first car.
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assi gnnment conmmand and a warni ng- command corresponding to the floor call Ge .
. are set for the target car. If there is an enpty car which has responded vl
al | t he floor -calls, the stand-by operation program shown as Step 40 of
Fig. 3 is activated to prevent all the cars fromgathering at a specific
location. = Mre specifically, the program determ nes whether the aforesaid
enpty car should be placed in'a stand-by state at the final calling floor
or a specific floor. |If it is determined that the enpty car shoul d be kept
on stand-by at a mpar, filte fdsgignrerst @ad- by leemingdprogeamsshohe eapty car
to travel to the speC|f|c floor is set for the enpty' car. The out put -
program shovgte&s 33 ein Figf3 Bedect ¢ masimigtle wissifhmentboaroneo! whpcki gnal
20 thus set to the predeternmined floor, and al so commands such as an

assi gnnent colomndsall vies rtindpec aransdigheshd o shgnbalyjscofnthe agségemenpo-
the first to fourth cars and each the controllers 11 to 14. The group
nmanagenent prestmieting eyaliatedivaiaes) Piote1P adfdhe éﬁ"%tﬁ-%g&iﬂ%

-wWith the above-descri bed procedure. Then, the o eratl f. the ou
management preRteased wrlueke Wi £o Wanholf ki tf’é‘%ﬂff’é“%c%é’t élp%}"al

expl ained with referenceto Fi nd 10. _The exa | es l.n_con ectlon.
W in Fgs.  1evalsaes caie ErblBian e nee S4d0s 8?3’3 fotporepporastiy

aSSigned to the jth car is obtained from ‘Ej = Wj+kePj (k
constant), and a car corresponding to the minimum total
evaluated value Ej is selected as an optimum target car. .An
assignment COmmand and a warning command corresponding to
the floor call C are set for the target car.'

If there is an empty car which has responded to all the
floor_calls,_the'stand—by-operation program shown as Step 40
of Fig. 3 is activated to prevent all the cars_from |
gathering at-a.specific location. More specifically, the
program determines whether the aforesaid empty car should be"
placed in a stand-by state at the final calling floor or a
specific;floor.' Iflit is determined that the empty car ';;

should be Eept.on stand—by at a specificffloor, a stand-byl
command'to cause the-empty'car“to traVel to the specific
: floor is set for the empty ‘car. | |

The output program shown as Step 41 of Fig. 3 transmits
the floor-button-lamp Signal 20 thus ‘set to the‘
predetermined floor, and also commands such as an.aSSignment

command, a warning command and a standfby command to each
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It assuned that, in the state shown in Fig. 15, a downward call 9d at
thé*nlnth floor is registered as shown in Fig. 9, in which case the el apsed
time of the fifth-floor upward call 5u is assumed to be 10 seconds. At
this tinme, when the ninth-floor downward call 9d is tenporarily assigned to.
a car A then the respective predicted waiting tines derived fromthe
‘ninth-floor dowmmward call 9d and a fifth-floor upmard call 5u-are 24

TSTWA S 2a0+1RREEREE ’tggﬁmte%@l ST PSS Y ke PRERLAFRoR] Houifar o

call 9d is tenpor - di cted
vl ting timss dor | vae yES% HBtadehdhe Hrdhraff B0 TRIELINE BEERA Bhcto
fifth-floor u 5¥§% &S Sna ' resultlng
wai ti ng- tInE@£€£ ugfgﬁavg?ﬁg?jéﬁf B = 5@'+1é§ 3%8§g_de ggé%gﬁngly, in a
typi cal convepibeea@hra@ssi gnnent. nethod, since WA < WB, :-30- 't he

ni nt h-fl oor downward call 9d is aSS|gned ‘to the car A. Wen the

predeterm ned tineTHed,| the bpacalds dBhe IR mhhagéﬁ\éné phégtém car B
assune the positions shown by.cars [err] and [err] in Fig. 10.

Accordingly, thethenbirst oémprdiheritedviddr de moree coaspeteilyecexpbasngé@rr] to
[err] are: N3(T) = 2; and [err] = 0. Therefore, the nunber of enpty
cars, NAV, iswdtharef¢thencrintixerFigfs predinet dd.emIhe eaamplélPAVsedsid. In
t he above-described exanpl e,. al though a car having no direction is regarded
as - connection with Figs. 15-18 are again employed for the sake
,%a’ . . of simplicity.. |
| It is assumed-ﬁhat, in ﬁhe state shown in Fig. 15, a
downward call 9d at the ninth_fieer is registered as shown
in_Fig. 9, in which case the elapsed time of tﬁe fifth-floor
upward'cali S5u is assumed to be 10 seconds. At this time,
when the ninth-floor downward call 9d is ‘temporarily
a581gned to a car A, then the respectlve predlcted waiting
times derlved from the ninth- floor downward call 9d and a
flfth—f;oor upward call Su are 24isecond$ and 16 seconds,
'_and the.resulting waiting—time:evaluated value Wa is Wa =
2424162 = 832. On the other hand, when the ninth-floor
~downward call 9d is temporarlly assigned to a car B, the
respective predlcted.walt;ng times derived from the ninth-
- floor downﬁard call 9d and the fifth-floor upward call 5u
are 28'seeondelénd 16 seconde, end the resulting_weiting—
‘time evaluated Qalue We is Ws = 282+162 = 1046. Acco;ding;y,

in a typical conventional assignment method, since Wa < Ws,
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an upward car, the direction of car travel may be arbitrarily determ ned i -
accordance with the position of the car. Also, in the exanple, if the W
constant values Na and Nb are 2 and 1, respectively, then N3(T) = 2 means
that .all .the cars are located in a single zone. Accordingly, in Step 90 of
t he assignment restricting programshown in Fig. 7, the assignnent
restricting evaluated value [err] of the car Ais set to 99999 and the
assignment restricting evaluated value [err] of the car Bis set to O..
Accor di ngl ythei néetEAf2obB dbwhwaedrfallt 9409 asignad4md thehdaBAA WA +
PA = 832+99999 = 100831, the total evaluated value is finally assigned to
the ninth domnmaWhenathe99redntenmluedv§hm¢dﬁaKTass2Qﬂﬁﬁﬁﬂnqﬁﬁtﬁﬁﬁﬁ si nce

the total evaluated value.is assigned to the car A _cars are easil

?rranged i npassed.attbeacasl b ﬂ&@lﬁ@eaﬁaﬁxée%§$%%$thQNRP%%ﬁ%QWﬁ)?qng
requently occurs. _However, in _the above- -31- des bed nbodi

the row | i k®YaFR&SgBMeRRd 0Bl dft Fi% Jleve &ﬁrgﬂnﬁawrnSEFnPB Sﬁauﬁ?Ethe

manner whi ch th

time T Ielnapflf%dl%%f’g%éﬁﬁaf%ntgﬁ BRPPREEEP churen, 21 19 13 ; BESUSRELELIET,
enbodi nment en c di =

performed t &/ pPaG @5??% pozsﬁ): (r)]nlﬁaé %ydl recH')(S)n sle‘?ﬁcvt\_lﬁ ?éf ﬁ%&éﬁggggfggn

Ely ngaCh car el ke get %hﬁks}eéaksmnﬁ{zap%%afwa EnSPeGiBd S i nt in
predicted empty cars, NPAV, is 1. In the above-descrlbed
example, although a'car having no.dlrectlon ;s_regarded as
an_upward‘car, the direction of car travel'may.be
arbitrarily determined in acoordance,with'the'position of

| the car. Also,fin:the-eramplei if.the”constant:values Na
and Nb are' 2 and 1, respect'ive'ly,'_ then N3i(T) '=- 2 means that".
all the cars are located in a single zoneQ_ Acoordingly/ﬁin
Step- 90 of the a331gnment restrlctlng program shown in Fig.
7, the assignment restrlctlng evaluated ‘value Pa of the car A
'is set to 99999 and the assignment restrlctlng evaluated
value P8 of the oar B is set to 0;'_Accord1ng1y,~s;nce EA_> : ;J :
.. EB witn'EB = W8 +'.PB' = 1040+ 0= 1040 and Ea = -WA + Pa = 
832499999 = 100831, the total evaluated value is finally
assigned to the ninth downward call od. |
In the conventlonal assignment methods, s1nce the total
evaluated value is aSSLgned to the car A, ‘cars. are ea51ly

arranged in a row and a call hav1ng an exce551vely long -

_ waltlng tlme_frequently occurs. However, in the above-
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Then, the nunber of predicted enpty cars and the nunber-of predicted cars
whizeh wi |l have been located in each zone when the predetermined tinme has
el apsed, are conputed on the basis of the aforesaid prediction.
Subsequently, the predicted enpty cars are subjected to an assi gnnent
restricting operation on the basis of the nunmber of these predicted cars.
Accordingly, since many cars do not gather at one |ocation, it i's possible
to reduce a waiting time derived froma floor call during the period which
el apses from descrabednempodimenty, tthe rowthikeearrdngeament lof tdaes is
above-descri bed enbodi ment, when the position and direction which will have
been taken byP&&¥EnEsA Riechakhpgpirvtetacerunrty themmannes in abdcd thee to be
predicted, a termnal floor where the car will have been |ocated when it
responds to t R8T Halli Pa¥e Paer anmrRRedenfhy Predeermined kdme Fe

required until .the car becones enpty is first -32- predicted. On the
basi s of the E&PRSAIN floor and the required tinme, the position and

direction which wi Ll have been taken by the car when the _predeterm ned tine
T has el apsed are b?efi?c?@ﬁ.are’ﬁ\igr? %té%af%‘éeqqlq%' A% kP8 2PRXE when a

car becones eGBEXrQheéﬂ%@§8§%#&n%éé?ﬂenté&%é: eé%fvgsfﬂQi%q?%aﬁl%%?%gtiait

I s decided that eac a yS Sstops at a specitic oar ,

posi tion and b%dié{:i%réﬁék%i%o%& d&éﬁ%ﬁdﬁ etQ:l;' Q3iRES WHR! [arsthal the

car always travels toward that r position
and direction which will have been taken by each car when a

St -predetermipéd Eime elapses after a speéific point in time.
Then, the number of.predicted empty cars and the numbefsof
predicted cars théh will have been located in each zone
when the predeteimined time has elapsed,'ére coﬁputed on the
basis of the aforesaid pfediétion; Subsequently, the
prédiqted empty cars-are subjected to an assignment
reétricting operation on the basis of thé number of these
predicted:cafs. " Accordingly, sincé mény cars do not gather

.-at one location, it is.possible to reduce a waiting time

U derived from é floor call.dufing the.peri§d_which elapses

from the current point iq time to the near future.

In the_above—deséribed'émbodiment, when the.pbsition
and direéﬁion which will h&ve been ﬁaken.by each car when
the'pfedetermined time T has elapséd,'are to be predicted, a

* terminal floor where the car will have been located when it
résponds to the final floor Call_and becomes empty, as well

as the time réquired until the car becomes empty is first
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and the car direction may be predicted by taking into account ‘a call whichk
wi-ll .newly occur until the predetermined tine T el apses. Further, althoughwe
t he above- described enbodi nent utilizes a nethod:of calculating a final
calling predicted floor through a sinple process, nore accurate and

el aborate prediction nmay be perforned on the basis-of the statistically

cal cul ated probability of occurrence of car calls or floor calls. Al though,
in the above enbodinent, a single building is divided into zones such as
those shown predi¢ted. i on ithelesipos hihe teredaially fabber ahldethenner of
zone division in accordance with various factors such as the nunber of

term nal fl opsguitéd timbertind poegit it fafird elirectienz ehdshowilAehave of

each termnal floor, for exanple, whether a main floor, a restaurant floor,
a hall fl oorbeen ataleémybjlm car wherh t&qo@;@@ﬂ@tmandchange%éw as ..
required. In addition, -33- it I's not” al ways necessary to deternne t he
arrangement- @I-aLZMSaJE@ pradigraec o Tldoum belsauger d&t iisnassulsPchhatear
“arrives at each floor. Furthermore, in the above-descri bed. enbodi nent, (a)

when the nevWBeROR @aF IPESYGDRIPLY athe FREFIC it 88F'C§PFSCBEC3FPPﬁg in
an, upper 11000 2Gne e i D) 10 15 % SIBUORY ) gk S8puEYs
predet er mi ned, (Loe, T Dap el APEb1daY, WY Galf HobiEdn! SHaTREY cgar s whose
S diréctioh_may be determlned on the assumption that the car . ’
always travels towafd_that'flOOr; Also, the car'pésition e
and thé car direction ﬁay be predicted by taking into - |
account a call which will_newly pcqur-until the
predétermiﬁed time T elapses. Furthér, although the above-
described embodimeht-utilizes-a'method_of calcuiating a
final caliing predidtéd-floor through a simple process; more
accuraté,and elaﬁoiate-prediction-may be pérformed on the
- basis 6f.the statisticélly-calculaﬁed probability of
occurrence of car calis or fioor_calls. |
Although, in the above embodiment, a single building is gg |
' divided into zones such as those shown in Fig. 8, it is also
possibLé'té easily alter the manner of zone division in
accordance wi;h”Véribts factors such as'thé number of
ﬁérminal.floors, the number of cars, different'time zones or
the use of each terminal floor,.for'examplg, whether a main
floor; a_restauranf.floor,_a”hail flbbr or a relay floor at

which a passenger can change cars as required.  In addition,
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nunber is between 1 and the constant value Nb, and (4) floor calls tend to
frefuently occur in a lower floor zone, assignment restricting eval uated
.values (>0) for restricting the assignment of the new floor call Cto
predeterm ned predicted enpty cars are set, respectively. However, the
setting conditions of such an assi gnnent restri cting evaluated value are
not restricted to the above- described exanples. For instance, it is also
possi bl € to adopt Condi tjon Q%% i n which, when the new floor call C

bel ongs to. th’etg’r%Lﬁ? HRIWays negessagyc tPr Pﬁ@eFﬂlaﬁ EBﬁe?rW%%‘?m%‘h@f(l)

th 119) t
octed i n't SR b gt ORcRotRE Pe.BRERaRhsn IR IR Srpsen.
(3) there area)oﬁg‘;gsctag;d %g%f)él%%rs whose nunber is between 1 and the

constant val |"o0r calls tend to frequently occur in an upper

floor zone. -34- p. O s Cg]in] tg%%ep‘évg%éhé% bL8 éﬂﬂ&&%r@f‘g' tien (&)

i n which, when the new ongs to e group o calls

occurring in yed MR TR #1Rdd @81128N8e1bAhst HBT €né SqRSuS®E VeLsbr (2) a
| arge nunber of cars are expected to be located in the internediate floor

zone when t hecgurpseiaiibAied tinRnl upperelfapsedzond) ihe(e) afre s et cied
enpty cars whose nunber is between 1-and the constant value Nb, and (4)

floor calls temsty Q:aff,eqmntal )d.a(i@@uhumbeanolﬂppersfhﬁerezpé\ﬁ:m tto Imewer
flioor: zone. located in the upper floo: zone when the predetermlned time

N\ T has elepsed, (3) there_are p;edieted'empty cars whose
.number is between 1 and the constant value Nb,tand (4) floor
calls tend to frequently occur in a lower floor zone,
‘assignment restricting evélueted'values (>0) for restricting
the assignment of the new fleof'callﬂc to'bredetérmined
predicted empty cars are set, ;eséectively.

However, the setting conditioﬁe of such an assignment
restrieting evalﬁated value'are net_restricted te the above-
described examples. - For instance,'it'is also possible to
adopt Conditiont(CZ)_in_whieh, when the new floor call C
belongs to the gtoué of floor calls occurring. in an. upper
floor zone; (i) there is no empty car, (2) a large number of
cars are expected to be located.in the lower floor zone when
the predetermined time T has elapsed, (3) there are
predlcted empty cars whose number is between 1l and the

constant value Nb, and (4) floor calls tend to frequently

occur in an upper floor zone.
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Gtherwise, if it is assuned that a nunber of cars will gather ‘at a .specifi-€:
| ocation, it nmay -also be possible to adopt Condition (C4) in whi ch, when"
the new floor call Cis registered, (1) there is no enpty car, (2) there is
a zone which is any one of the upper, lower and internmediate floor zones,

i n"which the new floor call C does not originate, and whi ch does not have
any car expected to arrive at it when the predetermned tinme T.has el apsed,
(3) there are predicted enpty cars whose nunber is between 1 and the

constant val ue Njchewwidd) {t ady Q?é-'foéﬁflﬂet @ d Radpenicbnaaedsh i(g3yhe zone
which satisfies the aforesaid item(2). If Condition (4) is satisfied, it .

i s desirabl gentwhi€s} riltén tHite ass OfX6UY c¥lla @ bediotigad temehe gabuphioth i s
the closest to the zone which satisfies 'the.item(2). Although, in the item
(1) of eachfbbot heabloresarrixondin iaonsintE@mediat@l)flocolre zoneher(1df enpty
cars i s -35- sel ected to be zero, the present. invention can also be
appl i ed to thenselshmo cenpiey. eather (Df aenj@nge ausber efuslansoage great er

than 1. For exanple, (C5) when the new floor call C belongs to the group

of floor caekpeotedrte rkeilocatehpdr. thedntaymediate flogre zomst Yhedr is

| ocated in the upper floor zone, (2) a l.arge nunber of cars are expected to.

be located thetpredppermined tinm el Hch e4aPsfddd3dr H§E® @5%e T has

el apsed, and (3} Lhgr e are BLeiSl ot STBLL OV WASRS YRR (B0t | oSS

" constant value Nb, and (4) floor éallS'tend'to.freQUently
occur in an'uppér fiédi'zone or a'ibwérlfloor.zbne) |
Othe;ﬁiée; if it is aséuﬁed tha;}a'nuﬁber of Caré will
gather at.a_speqific locatiod; iflmay'aiso be'possiblé to
adopt-Coﬁdition (C4) in which, Whéh”thé'néﬁ floor call C is
registered, (1):there{iszho eﬁpty”éa:, (2) there is a zone
lwhich_is ahy one of the tpper}'lqwer and'intérmediate floor
'zones;-in which thefnew.floor call C does not originate, and
.ﬁhiéh does not have any car exﬁecﬁedfto arrive at it when
the pfedetermined time'T.has_élapéed, (3) there are
-predicted empty cars whose number is between 1 and the | '-\J
.constantlﬁaiue Nb, and (4) floor calls tend to frequently
_occur'in.thé zéne which Safisfieé_the afdrésaid item (2).
If Condition (4);is satisfied; it is desirable to restrict
the aésignmeﬁt of.a'predictéd'ehpty car hhichlis the closest
to the zone which satisfies the item (2). |
| . Although, in thé'iteﬁ (1) of each of the aforesaid

chditions (Cl) to (C4), the number of empty cars is
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copstant value Nb, the assignnent of the new floor call Cto a
prédeternined predi cted enpty car may be restricted. This condition (C5) is
particularly effective except for a case where a-large nunber of fl oor
calls successively occur in the |lower floor zone. Mrre specifically, the
use of the condition (C5) contenplates realizing the control not only of
qui ckly causing an enpty car to serve the new floor call C but also of
causing a car which will soon be enpty to serve a floor call which wll be
regi stered i nselected 49 dgw zenm ithe ipreseat finveneioAscaesSaisbedeabove,
the item (3) of each of the aforesaid conditions (Cl) to (C5) states that -
there are pre2RPREERA dihtay eaRes Whewse thenbunmbes oft empty cams isaeguabtteore
than the constant value Nb. This i$s because, if there are a |arge nunber -
of predicted PIFLIAT tHAN I ndoraewaypleecdSS5ar yhes - keepney efifeerd enpty
cars to be subj.ect eﬁ:&to - 36- assignnent; restriction. Even:if the term
of "not nore ?4&% ¢ RIS &7t the FFONR Of s TdePEt 681 AAIOCFREFHRI ptB @RS of
sel.ecting predicted.enpty cars;t 3 subjected to_assignnent restriction,
t he assi gnmentPRiIr o%]eor% zt%',sﬁ‘é“gi( Sco Sjr §mp§yr ngr?‘ﬁtgﬂ‘fa?‘%‘? Bafe, a
car which wl Lgee'i?% est, S _sel e R%é tilizin Tghe e tl.as
wel | as tinnédg - -othig%f ! ﬁzéhaigagﬁgsgf ﬁggao o§%¥9f B%réz%%%p?%eto
sel ected by yld |i Fdikd g RY _'u‘;‘:‘%:%‘:i._ %%}p&o%hboﬂﬁeﬁléﬁé‘Eéégété‘ﬁﬂir‘ig@
predicted car directions [err|, It is of course _ _

time T has elapsed, and (3) there are predicted empty cars

St whose number is not less than 1 and th'more than the
constant vaiue Nb, the assignment of the new floér call C to
a predetermined predicted empty car may be restricted. This
condition (CS) is partiéularly effective except for a case
where a large number of floor calls successively occur in
the lower floor zone{',Moré'specifically, the use of the
condition (CS) contemplates'réalizing the control not only |
of quiékly causing an empty car to serve the new floor call
C but also-of_caﬁsing a car which will soon be empty to
serve a floo: call which will be registéred in a lower floor
zone in the near future. .
As described above, the item (3) of. each of the

aforesaid conditions (Cl) to (C5) states that there are
predicted empty cars whose number is not less thah 1 and not
more than the constant vélue'Nb. This is because, if there
are a large number of predicted.empty cérs, it is not always

necessary to keep predicted empty cars to be subjected to
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possible to realize sinmlar advantages and effects. As is appdrent fromthe.
f aregoi ng, al though various other conditions nay be enpl oyed as conditionde
for restricting the assignnent of floor calls to predicted enpty cars on
the hasis of the nunber of predicted cars, any condition can be easily
realized, as in the case of Condition (Cl)- shown in Fig. 7. If a plurality
~of conditions for individual situations are prepared in addi-tion to the
aforesaid conditions. (Cl) to (C5), nore than one condition may occur at the

same tine. hBsifhfiefBSLestHEcPioN| EvdRiif O HerM&OHSURjRChRtd @han
-assignnment restriction should be sel ected under which condition, wll
arise. Al tbhegbonstantisvabaéomis” ois sde Vetgd tand, [ hemparcrdysopEsed, .
certain nethods utilize a well- known fuzzy theory. For exanple, one nethod
i s descri bedelactibtgi predicted adyoyey rexrs etb e esukejedtidded o GEIRnment
MANAGEMENT - 37- APPARATUS FOR ELEVATORS", the collection of papers of
the nmeetingrastséchien, vkee assignment ofimene oM ispediddmetans ds Vol .
2, P2, 117-120, 1988. _In this nethod, the probability that each term
whi ch const FegtEiChedr eRF cP KAMRES c FhFAF ohifh |Wideh dg jesmtey sapnest
represented, by val ues of O tf-l [n terns of a nenbe&aﬂlp function. and, if
| ogi cal ANDPeSB1ESTeEnBY Rkt ifi R TR i S1NRI ek A% Ve 138 Y39 dicd? or
results, the naxinun1¥alge.is- elegtgd.. theﬁeﬁsis_oﬂ]the sehgc%j%p C
:result,_the°ﬁe?tﬁ?ﬁtv i¢h {3 closet to'a lower .oor zone 1s selecte
by utilizing the_prediéted car positions F1(T)-F4(T) and the -
predicted car di:éctions'D1(T)—Dq(T),'it is of course - - _&J
possible to'realize'similar'adéahtages and effects.
‘As is apparent from thé foreg@ing,'althOUgh'variOus
other conditions may be employed as conditions for
restricting the éésignment of.floor-galls to predicted'empty
cars'on the'basis of'fhe'number'of'predicted cars, any
condition can be easily realized, as in the case of
Condition (Cl) shown in Fig. 7.
If a plurality of conditions for_individual'situations
are prepared in addition to the -aforesaid conditions'(Cl) to ;;
(C5), more than one_condition may occur at the same time. -
In this case, the problem that a car to be subjected to
assignment reétriction should be selected under which
- condition, will arise. Although various methods of solving
‘this problem are probosed} certain'methods htilize_afwéll—.
known fuzzy theory. For example, one method is ‘described in

detail in the aboVe—recit'ed'pa'per entitled "GROUP MANAGEMENT
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condition itself is calculated and a condition having the highest certainty
i s“sel.ected. In another nethod, the manner of assignment restriction
correspondi ng to each condition is weighted according to the nmagnitude of
certainty and cars are subjected to assignment restriction in accordance
with the result of the weighting. It is apparent that the present

Il nvention can be applied to the conditions used in such a nethod. As can be

oL Yo M RSN LR e S AU
L e T L
LIS, AR, Vel Shoas S R O PRLER SR
T oy SIS R ko ek gttt 11

providing t hetaietemutiamnicambdition 14 36l 8atedrReaalshaupRgsdficedgy mum
total evaluated value as an optinmum car to which the floor call 1s to be

assigned. AsvdRuRs¥ @ted romnt ke rind’ e#ohngembbeshast rhhet isheam@si gament
restricting eval uated value is conbined wth anot her eval uated value to

perform such lsdidale\rNDuaddsultisQr thesSmindmiin PHLPOSES SEDHStEDAtwii Y&y
havi ng the m ni num o ' _ _ '
: if logical OR results, the maximum value is selectedfl On
\v ' ‘the basis_of'the selection result, the certainty of the
condition itself ie calculated and a condition having the
highest_certainty is eelected. In another method, the |
~ manner oflassignment restriction_corresponding to each
condition ie weighted aeeording te the magnitude of
certainty and cars are subjected to assignmeht restrietion
in acéordance.with the result of the-weighting. It is
apparent that the present invention can be applied to the
conditions used in_such'a method. As_cen_beﬁseen from the
.foregeihg, it is possible to select any condition that
utilizes the predicted number of cars'which will gather at a
predetermined floor or in a predetermined floor zone and the
number of"predicted emptY'care.whicﬁ wiil be empty in the ‘
_ near.futUre. |
The above-described'eﬁbodiment ﬁtilizes-a method
eomprising-the steps of: settihg e.greater assignment

restricting evaluated value for a specific car than for
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assignnent restricting evaluated value is preferentially. subjected to L
assignnment. In other words, a car having a greater -assi gnnent restrictih@!
eval uated val ue than other cars is difficult to assign to a floor cal
conpaxed to them The kind of neans for restricting assignment to a fl oor
call is not restricted to the one used in the above- described enbodi nent.
For exanple, a car which satisfies assignment restricting conditions may be
elimnated in advance fromthe group of car candidates to which a floor:

call is to hg '&Q%dasﬁ\h{e%aegeor' QeE’E‘Elé{?QHS dessshhest epdodi Fpody the

wai ting-time evaluated value 1s the sumof thé squares of a predicted

wai ting val ygider wadntia® anfilsoekataktedt ba1det bodasd cel €8l athage {he-
waiting-tine evaluated value is not restricted to the above-descri bed

exanpl e. |itinfe e3¥xluated Vvalue,t hakrebey prostdingnvkettotal sevepphatved! e
to, for instance, a nethod in mhlch the sum of the predicted waiting- val ues
cor r espondi R 1@ ;a apldirs@llieict edf ar egirshavedgf ther mtaimemotot &k ewalwatedal ue
of the predicted waiting tinme is enployed as the waiting-tine eval uat ed

val ue. O o@lwe asareoptiaumcart &m wbibh tbhebfhedrweahlthe weshenment
restricting evaluated value is not restricted to the waiting tine. The

assi gnment raaﬁugnﬁd-ngA@vaﬁuapgarﬁatuérﬁnytb@ tonegadtagni the faet kbl e,

an evaluatlon poi.nt which : -
the assrgnment restricting evaluated value is combined with

another evaluated value to perform such total evaluation for -
assignment purposes means that a car haVing the minimum hd
a551gnment restricting evaluated value is preferentially
subjected to assignment. In other words, a car having a
greater aSSignment restricting evaluated value than other
cars is difficult to assign to a floor call compared to
‘them. |
The kind of means for restricting aSSignment to a floor
call is not restricted to the one used in the above-
described embodiment. For example, a car which satisfies
as31gnment restricting conditions may be eliminated in’ _ g;
advance from the group of car candidates to which a floor
'call is to be aSSigned; |
Although, 'in'the'ahove-descrihed embodiment, the
,waiting—time evaluated value is the sum of the squares of a'
predicted waiting value derived from a floor call, the
'method of calculating the waiting-time evaluated value is

not restricted_to the above~descr1bed,example. It is
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consists of an evaluation itemsuch as a prediction error or car full. In

t he~above- descri bed embodi nent, the position and direction which will have
been taken by each car when one kind of predetermned tine T has el apsed
are predicted and, on the basis of the prediction result, the assignment
restricting evaluatlng val ue is cal cul ated. However, a dlfferent met hod nay
al so be enpl oyed. For exanple, different predetern1ned tinmes [err] ..

Tr (T1<T2<...<Tr) are prepared, and the position and direction whi ch will
have been také‘\?"lﬂ-;?“éa&ﬁat‘}aﬁhﬁhBﬁeéaﬁh dhveneion chetanmi inadble s ey

el apsed is pre ition, the nunbers of predicted. cars,

d ad .
Nn( T1) - Nn( Tr) } '\ﬁ[“ri%g‘?e\rf:ﬁeﬂ mSEEPE}cheHhilﬁhe‘a%ﬁ %WheO%rﬁ*(q*nPrefsz:ed walnm?nd
d h t n are conpute
Toen. %t he eunnBlEeE Uohed bhige eﬁyeﬁi& wbdm? (fl#ie e;mT G g Tho-
d, d va
BOTE) v o B iag0 B Bhel BLERER' 91 YbH RS MRS R i P 5
o NPAV(Tl)h ghgggh as' the wgfygaﬁléime ev%%ﬁggédr$yi Tr) ) féyqaﬁgg,gghed-

éhd added. rds, it 1s 0SSl 0 easily s€
assi gnment rewalmhwanexebﬂaésdbaaéaﬂof’n@d e 0&%+ 5 3 . +t'0

operations in accordance w th Equati on: = k1. P(T r.P(Tr)
: restricting evaluated value is not restricted to the waiting
time. The assignment restricting evaluated value may be
o combined with, for exampie, an_evaluation point which :
consists of an evaluation item such as a prediction error or
car full,

In the:above-described_embodiment, the positién and
direction whiéh will have been taken by.each car when one
kind of predetermined time T has elapsed are predicted and,
on the basis of”the prediction result, the assigpment
restricting evaluating value is calculated. However, é
different method may also be_émployed. For éxample, |
different predetefmined times,Tl, T2, ..., Tr (T1<T2<e+++<Tr)
ére prepared, and the_position and.direction which will have
been takeh by each car when each of the predetermined timés
ha§.e1apsed is pfedetermined.- In addition, the numbers of
predicted CArS, Nm(Ti)-Nm(Tr); whiéh will be located in each
zone Zm (m =.1, 2; ...) when each of the predeﬁermined timeé
has_elapsed is p;edetermihed, are computed. Then, the

numbers of predicted empty cars, NPAV-(Tl)—NPAV'(Tr), are
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where k1, k2, ..., kr are weighting coefficients. In this case, only a car
position corresponding to a specific time instant T is not eval uated, but
car positions corresponding to a plurality of time instants T1, T2, Tr are
totally evaluated. Accordingly, it is possible to further reduce a waiting
tinme derived froma floor call during the period which will elapse fromthe
current point intime to the near future. As . shown in, for exanple, Fig.
11, the setting of the weighting coefficients k1, k2, kr depends on how to
sanpl e car aeﬁpﬁtéﬂ$ aﬁdrssaﬂ@dma@ttfestmn¢tingxnva&nauedavatneaﬂaxTﬂm" T2,
., Tr. However, it is possible to select the desired setting by taking
into accounp(u‘me,st atp PRTerhrwhiclvearet st ciraracterdanidec width a bui | di ng of
interest or the like. -41- Fig.. 12 shows a nethod for effectin
assi gnment cesrespondhnﬂccgmblngtignﬂhﬁNsﬁﬂdndN@&Eédvnent oNPB“éTg}beent

i nvention. In Flg t he same synbols are used to denote elenents whi ch
are simlar {No(F b:seNieb@:%)al ned r| Mrfﬁ'@ét von -wirt AN B X4 M (T&odi-ment .

- The arrangenent of the second i ment _i;s_ substant.i al | e s, ne as that_
of the f|rsNPéﬂﬁEHPhen?réxﬂébghFﬁ%ta?ﬂea%g%¢grw&ﬂn thex Q§ﬁ41 '

h I f th
or tne gr oufltatnagBriREeo i PattErotat 1f A 2B oty :feéﬁ't“zgir%% e
eer e, 2eUR16aREY S21ub YD &;rfs%ﬁ&saui&m&wfogésa&wt o a

predlcted
‘accordance w1th Equation

P = k1P (T1)+k2P (T2) +kreP (Tr)

where:ki, kZ, e, kr3are'weighting coefficients.

In this caSe, only a car positibn correépdndihg'to a
specific time instant T is not evaluated, but car positions
cdrresponding'to a plurality of time instants T1, T2, ...;
Tr are ﬁotaliy evaluated. 'Accdrdingly} it is poséible'to__
further reduce a waiting time derived from a floor call
during ﬁhe-peridd which will elapse from the current point 'gJ
in tiﬁe to the neat;future; As shoWn'in,'fOr example, Fig.
11, thé_éetting-of the'weiéhting-éoefficients'kl,_kz;:---,
kr depends on how to samplé'car positiohs corresponding to .
the reSpéctive'timé iﬁsﬁants T1, T2, ..., Tr. However, it
is possible to séléct:the desired setting by taking into
aCcoﬁnt.the'State of.car-t;avel,.the characteristics of a

‘building of interest or the like.

-41-



enpty car is conducted in the assignnment restricting program 37 shown in
Figr 7. In contrast, in the second enbodiment, if there is at |east one car
(NAV [err] 1), the assignnent of a floor call to a predicted enpty car or
an enpty. car is restricted in-accordance with the presence or absence of a
predicted enpty car. The nethod for effecting assignment restriction
according to the second embodi ment will now be expl ai ned with reference to
Fig. 12. In the assjgnnent restricting program shown in Flg 12, the
process proceeds iFiqheldrahawsStee metdRd>Sioap eFTecEiog 84siSomen®5- >St ep 96,
if: (1) the new floor call C belongs to the group of floor calls occurring
in the upper ¥¢§Eﬁ1§§ﬁRP(QEFQﬁd$H@ to the seecad emhpdimgat oficthepty car
(NAV [err] 1) -42- . (3) the nunber of cars.which are expected to be
located in t REEHPRY Rt e . FreFiP -0 2y ethE) SAMENSYHROAE cBEE cHFER P
time T has eI €§ed 1s,as |lar s at | east one

h
predi cted enptSPEER Wt[seq'ﬁ'] ‘% .agflen S]sﬂgﬁageFOt'gg%atss%ﬁh%me?ey?r| cting
| d | f h .ed VG Kk 3, 4 t t
P55000" - whi | S5Rasetn o tt L SF PROeIRRak: SoThE AEERRORRANSE Dy n
1, 2, | ct t .
Lo Som Ui %l 8 ‘{‘m { Shufldinbhe? Lé‘@ergi’?%g{’k?ﬁé §oPhE S TRV VLREL 08 %

gif >(S ?‘EQV < 1Qhe tf‘:@r?{ %n%%ﬂe%%e"e%eb% Eﬂﬁto{:ﬁéra§&§8nﬂ§n€sf:§£’t:9§ct>§ligep

program shown in Fig. 12_1s used in place of the assignment

% _restricting program 37 of the grown management program shown
in Fig. 3. In the first embodiment, if there is no empty
car (NAV > 1), the-restriction of assignment to a predicted
empty car is conducted in the"assignment'restricting progran
37 shown in Elg. 7. In contrast;,in the second embodiment,
if there is at least one car (NAV 2 1), the assignment of a
floor call to a predicted empty car or an empty car is
restricted in accordance w1th the presence or absence of a
predlcted empty car

&/' | The method for effecting assignment restriction
according to the second embodiment will now be explalned
with reference to Fig. 12. |

In the-assignment restricting_program shown in Eig. 12,

the process proceeds in the order Step_92~+Step 93aastep
94-+Step 95—>Step 96, if: (1) the new floor call C belongs to
the group of floor calls occurrlng in the upper floor zone

(23 or Z24), (2) there is at least one ‘empty car (NAV 2 1),
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95->Step 97. In Step 96, an assignment restricting eval uated val ue Pm fors
a predicted enpty car m(nferr]{1, 2, 3, 4}) is set to "99999", while an
assi gnnent- restricting eval uated value Pq for a car g (q[err]{l 2, 3, 4 - -
and glerr]k) other than the predicted enpty car is set .to "0". Except for
t he” above: described cases, in Step 98, the assignnent restricting

eval uated values [err] to [err] for all the cars are set to "0". 1n this
manner,- the assignment restricting eval uated values [err] to [err] are set.
The oper at i of3)0f Heh @b oFekageTwhiichr ageasxpactée secoadlecdoed nbmt wi | |
be nore concretely explained with reference to Figs. 13 and 14. The

exanpl es usathd RpPMMNEUdcAN 26inieh (Bagsr 20- déhear ¢hegpirederpiroyoed bimehd
sake of sinplicity. -43- It is assumed that, in the state shown in Fig.
20, a downwdras edldpsed dts tase Laingeh afs| Yo(T) s+ rléfgﬁ'lb)t & da,agnshdn thereg.

13. At this ti-ne, when the ninth-floor downward call 9d is te orarlly
assi gned t o ihatcdeast tdne prsdiisted waptyngari ANPA¥r £vEY- f r Hin n%)
-ninth-floor dowward call 9d is 24 seconds, and the resulting waiting- tlne
eval uat ed vdihe agsignment= regrricting evaluphgdoVAdre Bk dfORnERS he

ni nt h-fl oor. downward, call. .9d is te arlly as t o «the
predi ct ed vwﬁ??qﬁquqn?qﬁﬁl\ﬁif #réggﬁ 399 g %g&nggrdaégs? 9d is
ngzonds, and ﬁihlee rt%lsemaFSIS nmelnttl r}.%sttqu%t%\rlx%l %%ta ga¥ghu9aj.ﬁ£rﬂ>n' 8fV{Bhe: 62

car n (n€{l, 2, 3, 4} and n#k) other than the predicted

(o3}

_empty car is sep to *O". If it is-determlned in Step 95
'thét there iS'ﬁo-prédiéted empty car (NPAV < ;), the prdcess
proceeds in the order Steﬁ 92-9Step'93—+Step 94—Step

95-+Step 97. - In Step 96,.an aésighment'restrictigg evalu;ted'
value Pm fof.a predicted'empty-car m (m€{1, 2, 3, 4}) is set
td-ﬁ99999“,-wﬁile an assignméntureétriéting evalhated value_

. Pq for a car q .(q€{1, 2, 3, 4} and g#k) other £h§n the

.predicﬁediempty'car is set to 90“; 'Excépt.for-the_above-
described cases, in Step 98, the_assignment.restricting'
evaluated-values'Pl to'?a fér all the cars are set to "0". \;)
In this mannér, the assignmént reStficting evaiuated values
P1 to Pqiafe set.

The operation of'the groﬁp management progtah in the
_second embodiment'will be more éoncrétely-explained wi;h
reference to Figs. 13 and 14. Thé'examplés used in 2

" connection with Figs. 20-22 are aga;n employed for the sake

- of simplicity.

_43_



Vhen the predetermned tine T (T = 20 seconds) have passed, the car A and
thevcar B assume the positions shown by cars [err] and [err] in Fig. 14.
Accordi ngly, the nunbers of predicted cars-are: [err] N6(T) = 0. Therefore,
t he nunber of enpty cars, NAV, is 0, and the nunber of predicted enpty
cars, NPAV, is 1. I'n the above-described exanple, although a car having no
direction is regarded as _an upward car, the direction of car travel may be
arbitrarily determned in accordance with the position of the car. Al so,
in the exanple, ifIthdscesstmed vhatesiache fatdreshdd( BHn Fiy.meays at hat
all the cars are located in a single zone. Accordingly, in Step 96 of the
assi gnnent r eSeFP¥RrAgCpldgPAnathbhe ninth gf1q<2r isheeqpisitgmesna st ahbminct i ng
eval uated valye PA of the car A is set -44- 0 °"99999" and the

assi gnment reéPrFéﬂlné3evaAEanﬁsv%}%@rF¥hQﬁ ﬁhﬂa&&ﬂthaﬂh9qse@ommwa®ﬁ -
Accordi ngly, Eie EA > EB with = WA + PA = 576499999 = 100575 and EB =
WB + PB = 36+6a 38 PﬁetﬁWH?ﬁaHb%ﬁm%§§FQﬁﬁq Ry the Gara Ay thes PFred ctgdt he

B. | h o d d, h fl
cal 1 C bel ong¥att HeE sBLASEE PR CErOR AT TRt T30S o%%vfegéefé%ﬁ”ﬂoﬁ%‘”
' f 1 t t t
Gppor {1 oor zaRe2anSEoPHES el R r T TR P S Hmss Sedpether o i s
| east one enpy, r 3L bhere at |gas d ty,car,
4168wy Al Wik B8 Lseal 167 h&ﬁﬁ%ﬁ%‘i&e WHEH % re

then (4) assignnent restricting evaluated val ues
ninth_floor downward call 9d_1s_temporar11y assigned to the
(O - car B, the predicted waiting time derived from the.ninth-
| floor downward call 9d is 6 seconds, and the resulting
waiting-time evaluated value We is Ws = 62 = 36.

‘When the predetermined time T (T = 20 seconds) have
passed, the car A and the car B assume the positions shown
by-cars A2 and B2 in Fig. 14. Accordlngly, the numbers of
predicred cars are: Ni(T) = 2, N1(T) = N2(T) = Nq(T) = N5(T) =
Ne(T) = 0. Therefore, the number of empty cars, NAV, is 0,
and the number. of predieted empty cars, NPAV is 1. 1In the

; : above—descrlbed example, although a car hav1ng no direction
is regarded as an upward car, the direction of car travel
may be arbitrarily determined in accordance with the
position of the car. Also, in the exaﬁple, if the constant

~ values Na is 2, then N3(T) = 2 means rhat_a;l the cars are
located ia a_single zone, Aecordingly,eid Step 96 of the
'assignment restricting program shown in Fig.llz, the

aSsignmeht restricting evaluated value Pa of the car A is set
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for restricting the assignnent of the new floor call Cto predetermned «-
predjcted enpty cars are set, respectively. In addition, in the B
above-descri bed second enbodi nent; (C7) when the new floor call C bel ongs
to the group of floor calls occurring in an upper floor zone, if: (1) a

| arge nunber of cars are expected to be |ocated in the upper floor zone
when the predeternined tine T has el apsed,- (2) there is at- | east one enpty
car, and (3) there is no predicted enpty car, then (4) the assignnent
restricti ngtevabeaved waluehe(28jignmnenestesctitgindeevshiatuenianie the new
floor call Cto predeterm ned predicted enpty cars are set, respectively.
However, thefsehei prgrcBndist setistof "8lich dacasdimgilwents irest (Bac F By witdt uat ed -
value are not restricted to the above- described exanples. For instance,

it is also PassiW & Ps =4576+99999 ¢t 10QR5TD|dnthiBry=c ¥Adt tReorrs 3639) =alé,
(C9). In Condition (C8), when the new floor call C belongs to the group of
f1 oor calIstB@cH#PthdPWnHaFémﬁﬂliI8@rl§oﬁhnal¥y gagignedirtge thenrar & cars

are expected to be located in _the u g per fl oor zone when thﬁapredetern1ned
time T has el apséf, tP8) aPREezdpsCRiPed SeCopd FMRRIL ’Eeoﬂt' affeP) Ihaméerhe

o 1St One ol Sl IPLY gk 6D, () LIS ASSLAE LSy eting |
C 0, et S 080l S8 BLeoBIE ¥y £8L5 805, o6k (67 BRIl 1 oo
of floor Cal%%s are expected to be located in the upper floor zone when
the predetermined time T has elapsed, (2) there is at-least \“dp
one empty car, and (3) there is. at least one predicted empty
car, then (4) asszgnment restrlctlng evaluated values. (>O)
for restrlctlngsthe asslgnment'of the-new floot call C to
predetermined'predieted empty cars are set, respectively.
In.addition,-in the above-described secondzembodiment,
(C7) When the new floor call C belongs to the group of floor
calls occurring in an.upperafloor zone; if: (1) a large
number of cars are expected to be located in the upper floor
zone when the predetermlned time T has elapsed, (2) there is Q;J
at least one empty car, and (3) ‘there is no: predlcted -empty '
car, then (4) the assignment'restricting evaluated values
(>0) for restfleting the assignment of the new floor.call c |
to predetermined predicted empty cais are_set, tespeetively.
Howeyer,gthe setting conditidns of_such an assignment'
‘restricting evaluated value_ate:not restricted to the above--

- described examples. For instance, it isialso_possible to
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occurring in a lower floor zone, if: (1) a |large nunber of cars -are
expect.ed to be located in the upper floor zone when the predeternined tine
T has el apsed, (2) there is at |east one enpty car, and (3) there is at
| east one predicted enpty car, then (4) the assignnent restricting
eval uated values (>0) for restricting the assignnent of the new floor call
C to predeterm ned predicted enpty cars are set, respectively. O herw se,
it.is also possible . to t the fol],ow ng conditiaons éClO) and (C;lz. In
Condi ti on (Cl?fi?pt?/\htéﬁe,t n9 Gonddtiong HEBIngrdt 6CPhe gEBupeRditionr
calls occurri | | nt.er nedi gt.e floor .zgne, if: (1 | ar ge nunber. of
cars are expe é& ﬂ%ﬁgbqﬁg%éFﬁh%hﬁthgaﬂﬁtgrﬁﬁ&?ﬁ?@ F%o e ,9huRneh the
predet er m nedg{d there ig,at |east ope enpty_ car, and-
(3) there -46- 66_Eei_%l£itassl e‘as,{ g%g -gr%)e& Ié?g re_%%??rcﬁ??_et h’_e_ﬁ'(gf)tﬁe arge
assi gnnent 1 el 1d¥ KM Lé.@ttee%xé%lcﬂ%ﬁ Q%Oi:gf Qgcéﬁé&r{LSttHQ ﬁé;fef‘sfjfg&[mm
2T i.cted enpty € sert,

of the new floor call Cto predetermned pre cars

respectively zoﬂé‘ﬁKHHtﬂﬂémpﬂéaégggﬂﬁhhantﬁﬁ@lkrhﬁgegléﬁgé@?wk }Ogﬁ?féjis(:

bel.ongs to the group of floor calls -occurring in the rhternediate oor

zone, if: (l)at ledte ety cadl, S anke (8¥PERESE 19 be 1858t eghdn the
upper floor zone when the predetermned tinme T has el apsed, (2) there is at

| east one enpizediartedirohdtd) dalier eéhied qi)| €nét apsegMment Ciesk Igd ingar,
then (4) the assignnent restricting eval uated values (>0) for restricting
evaluated values (>0) for_restriqting the assignment of the
\v/ | new floor call C to'predgtermined'predicted empty cars are
| set, respéctively. _In addition, in Condition (C9), when_ the
new floor call C be;opgs to-thé group df floor calls.
'occurriné_in_a lower floor zone, if: (1) a large nﬁmbér of
cars are expected tolbe.ldgated in the upper floor_zone when
the predete;mined time T has élapsed, (2) there is at least
one emptyICar, and'(3) there is at least onelpredicted_empty
car, thgn (4)'the as;ignﬁent restricting evaluated values
i(>0)'fo; restricting the assignment-of the new floor call C
to predetermined pre¢icted.empty cars are set, respectively. -
Otherwisé, it.is_élso possible to adopt the following
cqnditions.(CIO) and (Cli)._ In Condition (Cl0), when the
_new_floof call C belongs té the group oflfloor calis
occurring in ah intermediaté flobr zoné, if: (1) a large
number of cars are expected'to be_lqcated in the
- intermediate floor zone when thé'prédeterﬁined time T has

elapsed, (2) there is at least one empty car, and (3) there
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“the assignnent of the new floor call Cto predeterm ned predicted enpty =«-
cars .are set, respectively. Oherwise, if it is assumed that a nunber of &
cars will gather -at a specific location, it may al so be possi ble to adopt
the follow ng conditions (Cl2) and (C13). |In condition (Cl2), when the new
floor call Cis registered, if: (1) there is a zone which.is any one of the
upper, lower and internediate floor zones, in which the new floor call C
~does not originate, and which does not have any car expected to arrive

there when tie 4y ede{r B G hddiRtbd@ptyaReey, theh t(A¢renksagkibamehtone
enpty car, and (3) there is at:|least one predicted enpty car, then (4) the
assi gnment resdtdodt gy caced ligitedl wallies ((>Q) for westtieting the assignnent
of the new floor call Cto predetermned predicted enpty cars are -47-
set, respectassignmdnt auftlitheomew rflcmrdicaildn C( €b3predeerrmtinedew f| oor cal |
Cis registered, if (1) there is a"zone which is any one .of the upper,
l-ower and i rpxedictied enptircaamare isetvhingspaad ived .| odin @églditGodiged-nnot
originate, and which does not have any car, expected to arrive at it .when
t he predet erGandit xame(ClNas wWiempdhe nem filperecpdlaf bedsngsntocekPey car,
and (3) there is no_predicted enpty car, the_nttﬁé). t he .assi gnnent

g

restricting SRHR AeE IR S Y0 PIHETIRG dine ipkeraedighfefitOBF the new

fl oor call (;to phﬁgpternin_d- redkﬁ%%%be@pt cars are set, respectively.
Furt her nor e, 29%€1 hh e Grle & aé%fer“ RFe oféﬁrseé‘ﬁ?t _86pe°ted to be _
' 'loéétéd:in_the upﬁer'fldor'zéné when the predetermined time
T has elapéed;.(Z)_£heré is_ét'leéstiéne émpty car, and (3) o’/
there is at least one pfed;ctéd'empty car, thep (4) the -
assignment restricting'evalﬁated values (>0) for ;eétricting
thelassignment of.thé-neﬁ floor ca;l Cc tq_predeiermihed
predicted émpty cars aré,sé#, réSpeétivéiy. Otherwise;'if
it is assumed that a number Of'éars.will gather at a
specific location, it may aléd bgnposSible'to adopt the
3'following'cénditiénsf<c12)'and (C13). In ¢qndi£ion'(C12),
-whén the new floor call C iS'regis;eted,'if:.(ll thére ié a
zone which is any one of the ﬁ?per, lower and intefmed;atel N
‘floor zones; in-whiqh the new floor call C does not | |
6rigiﬁa£e, and‘which does noﬁ'héve any'caf expectéd to
arrive there wﬁeh'the predétermined time T.has'elapSed, (2)
there is at least one‘émpty car, and (3) there is at;ieést
one predicted'empty car, then (éy-the'assignment'festricting'
~evaluated values ($0) for réStriCtiﬁg the assighméﬁthof the’

new floor call C-to.predetermined-predicted émpty cars are
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enpty cars or enpty cars mhlch conforn1to the item (2) or (3) of each of
~the-conditions (C6) to (C13);," is not always necessary to keep predicted
enpty cars to be subjected to assjgnnent restriction. In such a case,
however, during the process of selecting predicted enpty cars to be

subj ected to assignnent restriction, the assignnent of ‘one or two specific
cars is preferably restricted; for exanple, a car which will be enpty
soonest nmay be. sel ected by ut|I|2|ng the tines tl-t4 or a.car which is the
cl osest to a $etwerrdspsatimely .i s Isckddicdoby dbi Cordigiome (@I, ottezh car
positions [err] and the predicted car. directions [err]. As is apparent from
the foregoi nd'-h%.lrt%LdeQFanadl;s Cotliseregdstirrednsifnyl betkewe o®h faane
restricting the -48- assignnment of a floor call .to enpty cars or
predicted enptictards ﬁqy|Q§ep6§%PBPeUPBG€asFPyeFe§P¢zhn%¢EmQ§#Rﬁq|Q*EPKCB)
and (C7) ex Ialned in connection with_Fi ~WHAT IS CLAIMED | S:
1. (A éroug ?HﬁﬁhFQFugeﬁbFlQngS?o}sc éﬁﬁir?gﬁrﬁflqiﬁﬁﬁe«xﬁqd

registering neany {d%esr GBS Ynd LhObxBakk NS LU SR idd 0"
| ethe predetermined timetT has eiapsed, (2) there is at least
one empty car, and (3) there is no predicted'empty car, then
(4) the assignment restricting evaluated values (>d) for
(N restricting the assignment of the new floor call C to
predetermined predicted.empty cars are set, reSpectiveiy;'
':Eurthermore, if there are a laroer number of predicted
empty cars or empty cars which_conform to the item (2) or
(3) of each of the conditions (C6) to (C13), it is not
always necessary to keep predicted empty cars to be
subjected to assignment'restriction. In such a_caSe,'
however, during the orocess of;selecting predicted'empty
cars to be subjected to assignment restriction, the
assignment of one or two specific cars is preferably
restricted; for example, a car which wiii be empty soonest
may be selected by utilizing the times tl1-t4 or a car which
is the closest to a lower floor zone is selected by
utlllZlng the predicted car positions F1(T)—F4(T) and the
_ predicted car directions D1(T)—D4(T) ‘
As is apparent from the foregoing;ialthough.various

other conditions may be employed for restricting the
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assigning nmeans for selecting a car to serve said floor call fromanong a =

plurality of- cars and then for assigning said selected car to said floor 'H?  _

call; car controlling means for controlling the operation of said car,
|nclud|ng the direction of travel of said car, the start and stop of sai d
car and the opening and cl osing of the door of said car, and for causing
said car to respond to a corresponding car call and sald floor call;
stand- by nmeans for placing said car in a stand-by state after said car has
responded t assilgremntcalf @ fdsbrpealli €6 pmpdyCtang SRappedtatedtémbty
responsive to said car call and said floor call for perform ng predictive
oper ati ons faarsyrddi disi. ppssidde posetisdlyarndaiizarthereshdbnidmsh(©f) which
wi Il have been taken by each of said cars when a predeterm ned tine has

el apsed; pr @dicctEPemppladaedddneconngetidanswith Biégecfing a car, which is
expected to have no call being responded to when said predeternlned time
has el apsed, as a predicted enpty car on the basis of said car position and
“said car direction predicted by said car-position predicting neans; and

- 50- assignment restricting means for applying a restriction to the
assignnment -of said predicted enpty car. detected by said pr-edicted- enpty car
detecting neans to a floor call by said aSS|gn|ng means mhen sa|d :

- floor-call o .
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regi stering nmeans registers sai.d floor call. 2. An apparatus according to
cl&mJl, wherein said car- position predicting neans cal cul ates said car
position and said car direction while allowing for a call which is expected
to occur during the passage of said predetermined tinme. 3. An apparatus
according to claim 1, further including enpty-car detecting neans for
detecting as an_e t¥ car a car having no call to be responded to with its
door closed. 4 &8¢ording to claim3, wherein said

assi gnnment restrlctlﬂn neans restricts assignment _when said enpty-car
detecti ng neansldoes 8F°H€t@EP‘Qﬁ?eﬁﬁpP9P%5?t“§ for /Ml eYARR %S 1 SRR Hingy
to claim4, wherein id assignnment restrictin ns restricts said

assi gnnent in cases 895'&#&05?9 Sfer glﬁgaﬁ?ing?tt FREISEeTINT A ftootmere

a | arge nunber ecte

when said predeFérl Héacf‘e X“ag gﬁﬁﬁgﬁgﬁéﬁg%\ﬁ&é{]tigﬁﬁ%r%yg?;dlzgtngd
o e o eter o m g ahfnd’ afaiboef HALOEEInd L SEh b 'Y ni R
servi ce condi ti SAiinTaRRcAMEED) B PLABMLIES \Ge' ERH G GRS A VRIS ©

lower floor zongaid seléBt@dPeadles s&£a’ Fisgci@afiai m 4, wherein said
assi gnment restricting means restricts sai d assignnent in :

car cqnt:olling means for con;:olling the-operation of

said car, including the direction of travel of said car, t-he
start and stop of said car and the opening and closing of
the doo: of said car, and fo: causing said car to respond to
a corresponding car call and said floor call.
tand-by means fcr placing said car in a stand-by state
'afte: said car has responded to all car calls.
car-position predicting means sequentially responsive
to said car call and said flop: call for penforming
'predictive operations for p:edictind a car positibn and a
' car di:ecticn both of which will have been taken by each of
(% : - said cars when a predetermined time has elapsed.
' gredictedrempty-ca: denecting_meens for detecting a
car, which is.expected to have no call being responded'to
when said predetermined time has elansed, as a predicted
empﬁy-ea:.on :he basis of said car position and said car
direction predicted by said da:-position predicting means;

“and

=20



cases where a floor call occurs in a |ower floor zone, where a |arge nunber-.
of cars are expected to be |ocated in said | ower floor zone when said
predeterm ned ti ne has el apsed, and where the nunber of predi ct ed enpty
~cars detected by said predicted-enpty-car detecting neans is between one
and” a predet erm ned val ue. 8. An apparatus according to claim?7, wherein
said assignment restricting neans restricts said aSS|gnnent in a service

di wh ' .
Jone. o An appAratoniSned st‘fq?gs‘—g% 59" 58 boBcth 4 JedfiRtat 11O

restricting ngpife’S3libhfdnt o &yea%ww %e%a fdaqqr call
occurs in an |nterrred| ate f|00l’ Zone ere a l"arge nunber %’ cars are

expected t0 hgrelceiRdmpiy-eat Hetbb LI rlédtisS t! D Eiogone When said
predetermned tine has el apsed, and where the nunber of predicted enpty

car s detect egally g Qaaae@sstxaamgph&aasr wﬁehesa&agfﬂsaesca§1bet ween one

and a predetermn val ue. . AN apparatus according to claim9, wherein.

sai d assi gnmpglgilseeiringt meﬁneeeegiseeksl ghids&ildogseagpyent in a -52-
service condition in which a floor. call tends to frequently occur in an

upper fl oor. 2qne mhapphhmusaaécbwcngeduaeeaimom; waeEeiﬁlsaiAncaﬁpar at us
according to claim4, wherein said assignnent restricting neans restricts
sai d aSS|gnnpnBitﬁcn predicting means calculates said car position and
said car di:ecticn_while allowing for a call which is
expected'to cccu::during the passage of said ptedetetmined N\
. time. | | o _ _ | | |
' 3. .An apparatua acccfding'tc claim_iacfukthek including
empty-car detecting means for detecting as an empty car a
car having.no cailatc.ﬁe reaponded:tc witn its door closed.:
‘4. an appafatﬁe'according to claim 3}'wherein'saic
aseignment restricting'meanS'teetficts aesignment when said
empty-cat detecting meana does'nct detect'any empty car.
5. An appa:atus acccrding to claim 4, wherein said
_assignment restricting means :estricts said assignment in
cases where a floor call cccurs in an uppe: floor zone, | \,J
" where a'iarge namﬁe: cf;cars'are enpected tc be located in
said uppe: floc: zone. when said predetermined time has
'elapsed, and where the number of p:edicted empty ‘cars
detected by said predicted-empty-car detecting means is

between one and.a predetermined value.

6. An apparatus acco:ding to claim 5, wherein said

== | W



cases where a floor call occurs in any one of upper, |lower and internediate
f1 50r .zones, where there is a zone other than said zone in which said floor
call occurs, and in which it is expected that no car is |ocated when said
predeterm ned tine has elapsed, and where the nunber of predicted enpty

cars detected by said predicted-enpty-car detecting nmeans i s between one

and a predeterm ned value. 12. An apparatus according to claim.1ll, wherein.
said assignment restricting means restricts said assignnent in a service
condition in %ﬁﬁ%ﬂpﬂﬁqq(ﬁﬁéaiﬂqtﬁﬂﬂuﬂfﬂﬂﬁ resgaaftsy saédupsFhgRBeAL zbmea
where there is_no, predicted car,. 13.. _An gpparatus_according to claim3, -
wherei n sai d 3&VHrmer? %ﬁﬁQQ(ﬁﬂlﬁiﬁﬁgaﬁs QQFrFéié ESPGSaggiﬁﬁﬁ%H?nF¥V

cases where qoé &¥”idxglld§?%”fldd} an _upper fl oor zone, where said _
enpty-car deteciihg nmeans detects eﬁf?? cars and a |l arge nunber of cars are

expected to bg lo |n..sa]d d.0Qr -Zot jen . predeterm ned
ti me. has el apsed, Clg%?b %ﬁ%g%%éﬁgogop?gggﬁgﬁ girir%%gpgaggsh%et ected by

sai d predict egls. sear i+ng ' . n, . et.erm ned
vl e S5y’ sSIReAR I 3 HRASS kRoBEINEETS08 B0C SadbatiCtel M ned

posi tion predi£dd N GHHEARNS |8 RUCRANIY SclclrBeihoORMBREH £1b48 HBRE Atk f O
predicting said car position and said car direction with respect to the

pas;age gf eat Nafge mMotieds BN Aris @ee ekpdictbar e8tbdUIotA0ES, i5aishd

pre Dth lower floor zone when saidipredetermined time has elapsed,

Ky/ and where the number of predieted empty'cars'detected by
eaid éredictedfempty—car detecting_means is between one and
a predetermined value.
8. .An apparatus according to claim 7, wherein said.
'aSSignment reStricting means restricte said aseignment in a
service condition in which a floor call tends to freduenrly
occur in an upper floor zone. | | |
9. An'apparatus éccordiﬁg to claim'4, wherein said'
aesighment restricting means restricts said assignment in
cases where a flodr call occurs in an intermediate floor
zone, where a lerge number of cars'are expected to be
‘located in seid intermediate_floor zone when.eaid
predetermined time has elapsed, and where the number of

~ predicted empty cars detected'by_said predicted-empty-car
deteeting ﬁeens is between one and a predetermined value.
10. An apparatus accordihg'to claim 9, wherein said

assignment restricting means restricts said assignment in a

A 11111117
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enpty-car detecting means being operative to detect predicted enpty cars
with.respect to the passage of said respective predetermned tines, said
assignnent restricting nmeans being operative to restrict assignment while
allowing for-said predicted enpty cars detected by said predicted- .
enpty-car detecting nmeans with respect to the passage of said different
durations of predeterm ned tinmes. 15. A -group nanagenent apparatus for

el evators, conprising: floor-call registering means for registering a floor

cal | which geevigeWBenadtLbROLn DIkiON 4 SERESH AL ASRIYUN & I RARK N
selecting a-car to serve said floor call fromanong a plurality of cars and . .

then for asstgdingnsahduppeectedosazon® Sttigk filen wald ;irtarmeittel | i ng
means for controlling the operation of said car, including the direction

of travel ofleserdzoae, the start and stop of said car and the openi ng- and

cl osing of the door of said car, and for causing said car to respond-to a -
correspondi &g. caAncappaanﬂusaadcétdmmgcn@Iclaimnﬁ}tﬂhanamn;damd pl aci ng said
car in a stand-by state after said car has responded to all car calls; -54-
S 1111111 1§§§iqnm§&§1r§§§110§4ngjmeansemeﬁgzxgﬁscﬁﬁkﬂﬂﬂ&ﬁ}gnmsms fior . -
detecting as an.e car_a car having no.call being. responded to mnth Its

" door cl osedSagap- ¥ §F?|anb?@H|%?}hg°ﬂ%%ﬁ% e ABhtane (Qf MPReensilpwer

and 1ntermediate floor zones, where there is a zone otheri
than said zone in which said floor call occurs, ‘and in which
it is expected that no car 1s located when said &.J
predetermined time has-elapsed,-and where the number of'

predicted empty cars deteCted byfsaid predicted-empty-car
.detecting means is between one and a predetermined value.

'12} An apparatus according to claim 11, wherein'saidi

assignment restricting means restricts.said assignment in a
service condition in which a floor call tends'to frequently

occur in said Zone_where'there_is'no predicted car.

13. An apparatus according tohclaimz3, wherein'said

assignﬁent restricting means restriCts'said assignment'in NS
cases where a floor call occurs in an upper floor zone, ‘

where Said'empty—car detectino means detects empty_Cars and
a'large numher'of cars are'expected to be located'in said

upper floor zone when said predetermined time has elapsed

_and where the number of predicted empty cars: detected by

said predicted—empty—car detecting-means is between one and

a predetermined value.
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to-said car call and said floor call for perform ng predictive operations
for~ predicting a car position and a car direction both of which will have
been taken by each of said cars when a predeterm ned tine has el apsed;

predi ctetl-enpty-car detecting neans for detecting a predicted enpty car
which is expected to be enpty when said predeternined tine has el apsed, on
‘the basis of said car position and said car direction predicted by said
car- position préddi-ct iffgapparatusnacgordingeno ciaimit}i wiyeretmssipd car-
applying . a restriction to the assignnent of at |east one enpty car detected
by said enpty- caPo3dtdOn preddstingomgansods operativeatad pesform predivtive
when said floor-call registering neans registers said floor call in a case
where said enptngﬁFaﬁgg@€t¢R§ gAiciingcsaidarar sposition cand eseid amr
and said prediCtiﬂ-e t¥-car ggtectin means does not -detect any predicted
enpty car. 16. - =&%& B WatB-I8PRPRY ES ENGi RRIsAINRS sach A% car-

Girect i on whil o EEPGRERGRERe B1RER, ofr HEAEREehs shicnBlimto SRB RaiFtoty (he
paseas o oot 4 BRBASLERE Bitec s mpbhlon bk oBE-PUEN A SRR S0 7,
which at least opgeRigted! BHpEYPLArEhsth! FEbEEcLYeS i Paiiddebs sata

| .fespective predete:mined,times; said assignment restricting

means béing'operatiﬁe Fo restriég assignment while allowing

for said predicted empty cars detectéd by:said_brediétéd;
emﬁty?ca: detecting means with-respéét to the passag; of
said differgnt durations of predetermined times.

15. A group management aﬁpa:atus for elevators, comprising:

floor-call rgQiStering means for registering a floor
call. which occurs'ﬁhen.a floorx but;on.is actuated;

assigning means for selecting a car to serve said floor:
call'f:dm.among'a”plurality_of cars and then for assigning
éaid selected car,tO'said.floor call; :

N . car cdn;quiing meéns for controlling the operation of
‘start and stop of said car and the-opeqing and closing of
the door of said car, and for causing said caésto respond-ﬁo
-a cb:respohdinq car call and said floor call;

.stand-yxnmeans for placing said car in a stand-by scgte.

- after said car has-responded to all.car'calls:

~54-
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enpty-car detecting neans is assigned to said floor call by said assignin%;.
eans in a case where said predicted-enpty- car detecting neans detects 4
said at | east one enpty car. 18. An apparatus according to claim17,
wherein said assignnment restricting neans restricts assignnment in cases
where a floor call occurs in an upper floor zone and where a |arge nunber

of cars are expected to be located in said er floor zone when said |
predet ermi ned ti fdPHaS" 5 %"tﬁ‘.’fl%.‘_g W%pé?p’gt - eRTIHidY AT SARKYNCEE

wherein said i restrifgi ans. restricts i gnmenf i n cases
where a flod? a%%f’%?ﬁggu?sn?néﬁﬁ-%n?l-%ﬁayb#@ gﬁﬂi‘%ﬁé’f &P 198 e nunber of
cars are er%ﬁ%ﬁngO be located in said|ower floor zone when said :

predet er m ne e’ has el apsed. 20. “An dapparatus according to claim 17,

wherein said assi : iCld - rd I t ] es
where a fl oor 'cal‘?Aj’('garj%tt;frj':s"e-|Pc;nrE ﬁ#%%?ﬁé%IJ#?§§31§%§r°&3§%%arge.
nunber of c e ‘1 J | ded - | fl oor zone
when sai d p?ee?j'eﬁfdm ned%?ﬁle %Q%e#%zfeﬁgél%%A?da{)%%ﬁa cording to .
claimil7, wWershicefid GFELANBNE 165 5iddi A AR A TILPIFitiDS A a

assignment in cases where ‘a floor call occurs in any one of upper, lower
and i nt er rede ed{ € 190G WE WhidiEWlllS Havied Beed kel Dy wdch sFe in

whi ch said floor call occurs, and in.which it is expected that no car is
| ocat ed whensaid degrsdetien ra neriedeternised | tixee hasred agiserds -t he nunber  of
predicted-empty-car detecting-meahs for detecting a :
'prgdié;ed empﬁy_car-which isﬂégpected.to be . empty hhen said -
_predeterm;neé ;img.hag elapsg¢;=én thg,basis-of said car
.position-and Said.ca:_di;ectidnupredic:ed.by.said‘car- _
.,positioh prédiéting means; éné*hq.--_ | |
B a#signmént.ré§trict_ing m_ela'ns_l for applqu 'a_restriction
 to the aasknmnnm:of at hﬁnﬂ:onefmmﬂyncaf}kﬂﬂchailw'saﬂiemmushcar_
detecungmeanstoaﬂoor call bysa:td -'
assigning means_whenzsaid floor-call registering means
'registe:sISaid floor call in.a_cage"where,said.émpty-car
_.detéégiggfmeans detects said a; leaSt-bne empty car and said .\
_ptédictgd-gmptyeg;: detecging:mean$ does hot'detect any
prediéted_empﬁy car.
16. An appatatﬁ;_acéording~to claim 15, wherein said car-
ﬁoSition pié#ic:ihg;meqns calculates. said car position and
Said ci: direction wﬁile_allowihg fq;,a c;ll~which is

expected,tp'occu: during the pasgégeﬂdg said predetermined

-

| )
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predicted enpty cars detected by said predicted-enpty-car detecting neans

i ssbet ween one and a predeternined val ue.
el evators, conprising the steps of:
state signa

the basis of said floor- button signal

inputting a floor-button signal
transmtted froma car controller;
and said state signal

22. A group managenent nethod for

and a
registering a floor call on
detecting as

an .enpty car one having no cal

to be responded to with its door cl osed;

cal cul.ating the predicted arrival

time which is required for each car to

arrive at eacdhineerm nal floor; calculating a car position and a car
direction which will have been taken. by each car when a predeterm ned tine
has el apsed; k%ﬂ<nﬁnuann;naﬁmsn@m@@mdohgenptylaamslSIhuhqnabersmidpred|cted
cars which are expected to be |ocated in each zone when said predeterm ned
ti me has eIaﬁ§§wgnmﬁPQiﬁ93ﬁH#&§ﬁn§fmBﬁ@él§?§§réﬁ§§ytbar@aMM$§hL@r%h%mmected
to have no call belng responded to; -57- orar|I SSi n|ng a roor
call to each ¥arlsfst H%é‘eoé’sreglé’FeQaleﬂ‘PﬁéfnﬁéF G eLefrbed %&r%al‘g

predicted cars r edi,ct ed cars

d d b d f ||
T egl st or cEMRATCRR et Shts, PRGRS, e ﬁéﬁﬁggagﬁ‘én?%h‘?d i%sqaeileﬁg -

said assigning means in a case where said predicted-empty-
car.detecting means detects said_at least one empty car.
18. An apparatue according:to'claim 17,-wherein said
'assignment restricting means restricts aasiénment in cases
where a floor call occurs in an upper floor zone and where a
:large number. of cars are expected to be located in said
upper f£loor zone when.said predetermined time has elapsed.
19, An_apparatus according to claim 17, wherein said
assignment restricting means restricts assignment in cases
Qhere a floor call occurs insa'lower floor zone and where a
large number oflcars are erpected to be located in said
lower floor zone when_said predetermined time hae elapsed.
20. An apparatus according to claim 17, wherein said
asSignment reStricting means_restricts assignment in cases
gwhere a floor call occurs in an intermediate_floor.zone and
where a large.number of cars are expected to be located in
'said.intermediate'floor_Zone whén said predetermined time
has elapsed. o
.21. An apparatus according to claim 17, wherein said

assignment restricting means restricts saidlaSSignment in

-56-
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floor call whiich is assigned to each car; and selecting a car to be st
assigned to said floor call on the basis of the result. of said step of g
~eval‘uating,  thereby effecting assignnment. 23. A nethod according to claim"
22, ‘wherein said step of tenporarily assigning i ncl udes restricting _
a55|gnnent I n cases where said enpty car does -not exist, where the nunber
of predicted enpty cars is between one and a predetern1ned val ue, and where
a large nunbercaeswneﬁeaezmechlb decurs dire Ay ohe OB upper e 1viet
floor call occurs, when said predetermned tinme has el apsed, as well as in
a service conohndod:ntermtdﬁta floor zonds, ortere cHems|uesntd \zonec wtherzone
other than said zone. 24. A nethod according to ¢laim22, wherein in cases
where there isthan|said zore ciptwhich sadd filoar cdld @:cmmberand igamh imhe
expected to be located in a.zone, where said floor call:occurs, when said
pr edet er m ned it nks M@M@ﬂ fnq teae i3 kacated when sadidi predi ct ed
enpty car, -assignment. associated with smxjéiexhcted enpty car.is

restricted,. vwn:edetem%nedughm %%ﬂ 2IArss e e aabes@f -58-
associ ated wi-th sajd e car is- strlct oup yanagenent
mthod Tor ol RERGHSEOR FRRYiLats 3 %ﬁ% .mt{#%%m SERF o

- descri bed. 26.

as herei nbefor%eﬁé%a‘?%sﬁan%é]?ﬁfﬁ t,r‘g@gréi%eljs eI ev {Fes3 j%'u‘éﬁt a’gt I aI Y

22. A grcup management method for elevators, comprising the
,stepsof- S L V
_ inputting a tloor-buttcn signal and a state signal
. transmitted from a car controller. | . |
registering a flccr call on. the basis cf said flooz-
-Ibuttcn signal and said state signal.
o d - dehaﬂnng'asanlempty<xnronelumnngxx:call-u:be:naqnndai
B to with its door closed; | |
_f calculating the predlcted arrival time which is
_required for each car to arrive at each terminal flocr.
calculatinq a car position and a car direction which
will have been taken by each car when a predetermlned time o/
dhas elapsed. - o - .
calculating the number of empty cars, the number of
predicted cars which are expected tc be located in each zone
when said predetermined time haa elapsed, and the number of

' predicted empty cars which are expected tc have no call

being responded to._ﬁ

T



%igures 1to 7; Figures 1 and 2 as nodified by Figure 11; or Figures 1 to 6
- ang- 12 of the acconpanying draw ngs. _

~

temporarily assigning'a f;odr call.to each car on the
basis of said number of empty cérs, said number of predicted
cars and said number of predicted empty caré when said floor
call is registered;. -
gvaluating a waiting time derived from said registered
' floor.call which is assigned to each car; and
- selecting a car to be assigned to said floor call on
the basis of the result of.said step of évaluating, thereby
iyj _ effecting_assignmeht. | | |
23. A method according té claim 22, wherein said step of
tempofarily assigniné includes restrictihg assignment in
caseé where said empty car does not exist) where the number
of predicted empty cafs is befween one and a predétermihed
Value, ana where a largé.number.of'éars are'expected ﬁo be
located in.a zone, ﬁhere said floor céll occurs, when said
predetermined time has elapsed, as well as in a service |
cdndition-in which a floor call tends to frequently occur a
zone other fhan said zone.
24. A method acéording to claim 22, wherein in cases where
there is at least one empty car aﬂd Where_a large number of
cars aré expected to be located in'a zone, where said floor
call occurs, ﬁhen_said predetermined time has elapsed, if
there is atlleast.one said predicted empty car, assighment
associafed with said predicted empty car.is restricted,

while if there is no said predicted empty car, assignment

RS 111 11T
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2

associated with said empty car is'restricted}

25. A group management mEthod.for éievatbrs aécbrding tb:claim 22
substantially as heréinbefore descfibed{ | |
26. A'gfoup management-épparatus fcr'eléVatofé substéntialiy as
hereinbefore 'déétribed'With referehté to any of: Figurés 1-and 2;
Figufes.1 t0'7; figurés'1 énd Z,aé'modified.by Figufe 11; 6r Figures i

to 6 and 12 of the-accdmpanyingﬂdfawings;
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