22%1173 -1- METHOD OF GROUP- SUPERVI SI NG ELEVATOR SYSTEM Background of the

I nvention: This invention relates to a nethod of group rvisipg.an
elevat or systemwherein a plurality of cages are contr&??%gs 55§9r8 st and
by. In a case where a plurality of cages areluxtaposed, a group

supervi sion operation is usually perfornmed. One system of the group
supervi sion operation is an assignnent system In this system as soon as
a hall call is registered, assignnent estimation values are calcul ated for
t he respective cages, wher eupon t he cage _of the_best estimation value is
sel ected and assi gff¢ NEJHQD QF (URQUPSSURERYISING SLEYATRE S<sTaNed cage is
caused to respond to the hall call, thereby intending to enhance the

servi ce eff|C| n%% of t e glgxatgr Sé%ten1and to shorten the wait tinmes of
hal | calls. §T °Pﬁ P e HeRE“tRE assi gnnent system efficient,

cages (hEFEInbe|OMImB$ oHnggguggggtgggg ") @Qhﬁgah8¥e Lggponded to cage

calls amd allotted hal TFe-an ave conp ete err VICES are caused
to dipsersivel g3 ands?}d%ainpé?@@étél'ogfétex_{hﬁﬁéréiﬁ Lherfighi owyng schenes

for the dispersive stand a) The service floors of a building or an-
el evat or systeas\faeagégvaﬁledcbﬂt:eom@augal bbkYto stand by.
In a case where a plurality of cages are juxtaposed,
a group supervision operation is usually performed.
One syséem of the group supervision operation is
N an assignment system.. In this system, as soon

‘as a hall call is registered, assignment estimation
values are calculated for the respective cages, whereupon
the cagé of the best estimation value is selected
and assigned as a cage to-~serve, and only the assigned
cage is caused to respond to the hall call, thereby intending
to enhance the service efficiency of the elevator
system and to shorten the wait times of hall calls.
Besides, in order to make the éssignment system
eificient, cages (hereinbelow, fermed '"unoccupied
cages") which have responded to cage callé and
allotted hall calls and have completed their §ervices

o dipsersively stand by at proper floors.

are caused t
There are the following schemes Zor the dispersive
stancéby:

{2) The service floors of a building

or an elevator system are divideé into a plurality



of blocks, in each of which one cage or two cages.is/are caused to stand by
I n accordance with predetermned priority levels. (Oficial gazettes of
Japanese Patent Applications Laid-open No. 73755/1978, No. 56958/ 1980 and

No. 111373/1980, and so on) (b) The arrival

expectation times of cages for

arriving at a specified floor are conpared with a predeterm ned period of

tinme set in correspondence with the specified floor,

thereby to decide if

an unoccupi ed cage which can arrive within the predetermned tinme and which

is standing by is existent.

In the absence of the unoccupied cage which is

standing by, the yigeeupi e cagh by WRMEH Lhe AMLLYISAL Lafand by in,

ei ther of the sSpeci

oor and a

oor fromwii ch the cage can arrive at

the specified 1£P9£F%£B§8dt Be BEadal B TiRed dddianddifii agrm@'éf:ﬁir?é%

Japanese Patent App

i cation Publication No. 37187/1986) (c) "An unoccupi e

cage is noved $p;s+80¢ DyveNsa flogkiWiiadh dazte@¥sedt tragddiedd ddl e paint
of the | ongest one of the cage intervals between ot her cages except f:

unoccupi ed cageatéfkf Appalcgeiohkerafidlepane e PaRams /Amms cald .on

Publ i cati on

No.

56958/1980 and No. 111373/1980, and so on)
(b) The arrival expectation times of

cages for arriving at a specified floor are compared

fthe

17829/ 1982) (d) Unoccupied cages are noved to stand by -2-

with a predetermined period of time set in correspondence

with the specified floor, thereby to decide if

an unoccupied cage which can arrive within the

- predetermined time and which is standing by is

existent. In the absence of the unoccupied cage
which is staﬁding by, the unocéupied cage is moved
to, and caused to stand by in, either of the spec:fied
floor and a floor from which the cage can arrive
at the specified floor within the predetermined
time. (Official gazette of Japanese Patent Agzi.zation
Publication No. 37187/1986) |
{c) An unoccupied cage is moved to starnz
by in a floor which is nearest to the middle point

of the longest one of the cage intervals between

other .cages except for the unoccupied cage. (Official

gazette of Japanese Patent Application Publication
No. 17829/1982)

(d) Unoccupied cages are moved to stand by
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so that the intervals between the unoccupi ed cages or between floors in

whi ch the cages stop nay becone a predeterm ned value or less. (Oficial
gazette of Japanese Patent Application Laid-open No. 48366/1984) (e)
Traffic volunmes in a building (the nunbers of persons getting on and off)
are collected for individual floors, floors in which cages stand by and
nunbers in which the cages stand by are determ ned according to the traffic
demands, and the cages are caused to dispersively stand by on the basis of
the standby floors as well as the standby cage nunbers. (O ficial gazette
of Japanese Pat entSPgPtate ditheort nt@nyafe PNy eers g5/ IRRGuR¥9d FRISinber s
of hall calls registered aredﬁgllected, and floors where nore hall calls

occur are determ ri¥d “§<h FSor's WhiFhvtie RERS SEP IRk RPIYre

di spersively stand hy. O‘fi.ci%o zette af Japan X2 Pat ent |ication
Lai d- open No. 62176/ S 1 \Yga)'é’c%ﬁfeg‘,esrﬁw\ev@,f’i v%a%'to ¥ ens as
stated el ow. W hd he SR detln i3S 116 ol Seysloe shandbys 14 opr s
one standby cage %vvo (?ages i each of fsons oor%ga) correspondi ng eﬁ}e)‘re 0,

a cage standing by in anot hqre)f 1990 1% YAWRdL 18 %“ﬂﬂhg (the
numbers of_persons getting on and off) are collected
for individual floors, floors in which cages stand
by and numbers in which the cages stand by are
determined-ac;ording to the traffic démands, and

the cages are caused to dispersively stand by on

thé basis of.the standby floors as well as the
‘standby cage numbers. (Official gazette of Japanese
Patent Application Laid-open No. 138580/1984)

(£) The numbers_of hall calls registered
are collected, and floors Qhere more hall calls
occur are determined as standby floors, in which
cages are caused to dispersively stand by. (0ff:z:al
gazette of Japanese Patent Applicatibn Laid-open
N\ | No. 62176/1982) |

.The above schemes, however, involve problems
as stated below: |

With the scheme (a), unless the dispersive
standby floof has one standby cage (two cages in
each of some fioors) corresponding thereto, a cage

standing by in another floor is drawn to the standby



3- floor. Accordingly, this cage is specially run to the standby fl oor
even when a cage exists near the pertinent standby floor. Such an
operation becones a wasteful run, and incurs a usel ess power consunption.
Therefore, the schene (b) has been proposed, and when the cage exists near
enough to arrive at the standby floor within the predetermned tine, it
need not be specially run to the standby floor. In a case where all the
cages of the el evator system are unoccupi ed cages, it is satisfactory that,
as in the schene (a) or (b), the cages of the plurality of bl ocks (zones)

I ndi vi dual | [ d; | d ith th
are | ndivi duaidyospused -4l apey > VLY 5438730) sbcdassydage with the

predeterm ned priorit evel s llever, rn”a case ny cage is

operating in respoRsesthdbe £886rCebenOhnbhcadlhgbt gdilak! negll . it is
difficult to say that the dispersive standby confdormng to the priority

level s is al woylte apPF Ot std AdbRCOIBSr L NPOLERNANt BpBEEdi6h t he novenent
of the operating cage in the near Tfuture and to select on the basis Ofid he

predi ction t hebsdanebya fhaotsful whhchahdeinoaesupi @delagespavert 0 st and
by. This point will be explained with reference to Fig. 13. It is assuned
that a buil di ncpnsumgiiodtn. Therefore, the scheme (b) has been
proposea, and when the cage exists near enough
to arrive at the standby floor within the predetermined
time, it need not be specially run to the standby
floor. In a case where all the cages of the elevator QJ
system are unoccupied cages, it is satisfactory
that, as in ;he scheme (a) or (b), the cages of
the plurality of blocks (zones) are individually
caused to dispersively stand by in accordancé with
the predetermined pfiority levels. However, in
a case where any cage is opérating in response
to the cage call or the allotted hall call,_if
is difficult to say that the dispersive standby
conférming to the priority levels is always appropriate.
It becomes important to predict the movément_of the
- operating cage in the near future and to select on
the basis of the prediction the standby floors in
which the unoccupied cages are to stand by.
This point will be explained with reference

to Fig. 13. It is assumed that a building in which

three cages are installed is-divided into three



three cages are installed is divided into three -4- zones [err] and
[err] as illustrated in Fig. 13, and that unoccupi ed cages are caused to

di spersively stand by in accordance with the priority |levels of [err].
It is also assuned that the cages A and B are unoccupi ed, whereas the cage
Cis operating in order to respond to the down call [err] of the sixth
floor and the cage call [err] of the first floor. Wien the schene (a) is
applied on this occasion, the cages A and B are respectively caused to

di spersively stand by in the zones Z and Z in spite of the situation that

t he cage C operating toward ¢ .zQne .[-err [ he shortest tine
to a hall cal |Z‘W%5c%w 1712 (%’cé]u%awgasr % é“s}tlr(r\aggdf’ ﬁ%’g(r%ql%n '?lh3te! r?eréér] future.

Accordi ngl y, %%tcﬁg‘%é?ﬁ??e%&%é 2?4 fed 1 d faq;raéa[zfstw‘élgpr t ogeher

after 20 odd secon I"sper sive standby ope on 1S not

apPTOPY 1AL € 1 UeaHIOBCNNG b dtlice With thd B alitealdveyent ual ly, the

cage Aywr Cis run to stand by in the zone [err], and usel ess power is

consuned agai pfag stat ed bef @re. 1the sSABPaFRud®Bd THaS ttHensol ved in the
schene (b). In addition3 theré are schenes wherein, as

cages A and B are unoccupied, whereas the cage

C is operating in order té respond to the down

call Gd of the sixth floor and the cage call 15

of the first floor. When the scheme (a) is applied

o on this occasion, the cages A and B are respectively

-

caused to dispersively stand by in the zones Z1

.and Z3 in §pite-of the si;uation that the cage

4

1
shortest time to a hall call which will occur near

C operating toward the zone 2. can respond in the
the first floor in the near future. Accordingly,
the cages A and C will stand by in the first floox.
togeher after 20 odd seconds, and the dispersive
standby operation.is not appropriate
for shortening the wait time of the hall call. Eventually,
the cage A or C is run to stand by in the zone

'22, and useless power is consumed again as stated
before. 'The same problem is left unsolved in the
scheme (b}). _

In addition, there are schemes wherein, as
in the schemes (ci and (d), the standby floors

are determined so as to establish uniform cage



I'n the schenes (c) and (d), the standby floors are determned so as to
establish uniform cage I ntervals. However, while any cage is*operating
in order to respond to a call, the cage intervals change every nonent, and
hence, the standby floors nust be changed in conformty with the changing
intervals. Thus, .the problem of increased wasteful runs is not sol ved.
Further, there are schenmes wherein, as in the schenes (e) and (f), the
floors in which hall calls are liable to occur, or floors which are near
the former floors are determ ned as the standby floors. It is wasteful.,
however, that the unoccupied cage is caused.-to stand by in spite of the
presence of the trteropbsati-hgwevens dwhhdepanyi sege flisooprexratdnd ained with
reference to Fig., 13. Mreover, granted that the hall call is liable to
occur, the occur¥erRedex tanuesPondctefdrealiln sheasadfhdnsesviadis cal

occurs earlier at_another floor, the wait tinme of this hall call may
possi bl y beconme FRARERFITEY i BPRENL) n2PHi BeRERnet e StaRebyadd omra e ofig, or

nore cages are operating.in order to respond to.the . calls in the node ©O
t he disgersive %ﬁﬁﬂﬁﬁE%h?Wﬁﬁgnb%cﬁﬁ?gﬂgﬂéggéyl%ﬂetﬁﬁi8%9395“§bhenes have

the problems of £J§E§¥§&§UKK¥hM@1ttﬁéngéogggmtgﬁ'increased wasteful

runs is not solved. Further, there are schemes

wherein, as in the schemes (e) and (f}, thé floors

in which hall calls are liable to occuf, or floors

which are near the former floors are determined _ \/

as the standby floors. It is wasteful, however,

that the unoccupied cage is caused to stand by

in spite of the presence of the cage operating

toward the pértinent floor as explained with reference

to Fig. 13. Moreover, granted that the hall call-

is liable to occur, the occurrence is random. Therefore,

in a case where a hall call occqrs'earlier ét another |

floor, the wait time of this hall call may possibly

become long contrariwise. k)
In this manner, in the case where one or more

cages are operating in order to respond to the

calls in the mode of the dispersive standby of

the unoccupied cages, the prior-art schemes have

the problems of the prolonged wait times and the

increase in wasteful runs. |

By the way, there has been proposed a scheme (g)



increase in wasteful runs. By the way, there has been.proposed a scheme (g)
-6- . as stated bel ow wherein, when a hall call has occurred anew with al
cagés standi ng by as unoccupi ed cages, floors in which the respective cages
wi | | becone unoccupied in the future when assigned to the hall call are
predi cted, and that an appropriate one of the cages which will establish
the state of the dispersive arrangenent of the cages also after the end of
its service to the hall call is selected and is assigned to the hall call.

Thi s assignment schege s Juit saded LadiaRensial th e dspenslae shandhy

. S
operation after the én e Service an reven € wastefu

operations of the unQggURiies, ggg?%ag%@l%n%g%{d)% SUP I SRIPA %/aa%ﬁ%’n .

system wherei n cages are cause y al 1"ght1 ng positions;

hal | cal| has ocour zegoaaewn Whg dhalnedds eb it 2ldgedl sl Wectshd 0 each

of the cages in succession so as to expect the alighting position of the
tentatdyel y assignedneeetpille ife@hee raftudHeS e QR sQigrelde teadd® ha11

calculated fromthe expected alighting position of the tentatively assigned
cage and the positieaglohrehgpredieted3gand that an appropriate one of
the cages which will establish the state of the
dispersive arrangement of the cages also after
the end of its service to the hall call is selected
and is assigned to the hall call. This assignment
scheme is intended to dispense with the disperSive
standby ope;ation after the end of the service
and to prevent the wasteful operations of the unoccupied
cages. h
(g) In a group-supervisory elevator system
wherein cages are caused -to stand by at alighting
positions; when a hall call has occurred anew, the
hall call is tentatively allotted to each -of the
cages in succession so as to expect the alighting
wa position of the tentatively.éssigned cage, the
deéree of dispersion of the cages is calculated-
from the expected alighting position of the tentatively
assigned cage and the positions of the other cages,
at leas£ such degrees of dispersion are used as
the estimation values of the respective assigned

cages so that the cage affording a higher degree



at | east such degrees of dispersion are used as the estinmation val ues of
the respective assigned cages so that the cage affording a highér degree
-7- of dispersion nay be easier of assignnment, and the cage to be
assigned to the hall call is determned fromthe estinmation values of the
respective cages. (O ficial gazette of Japanese Patent "Application
_Publication No. 56076/ 1987) However, the assignnment schene as stated above,
which is intended to control the cages.at the occurrence -of the hall cal

so that the cage arrangenent in the future (the cage arrangenent at the
point of time at which the tentatively assigned cage is alighted from may
becone appropri aife diispeapilorcaldye mnleasiet hef |l assigomentyatndn where the
hal | call has occurred and where all the cages are unoccupi ed cages. In
particul ar, wherkhen aagex fected dedigned | tocthe shahkbwakl ot e dbtarmingdt he
result of the last hall call allotnment (that is, before the realizatiop.of
the cage arrangdmom tihe egfdmatdion ttrluestohathe cogspestbvearnagesert swan
bad effect and prolongs the wait tinme of the new hall_call. In this nmanner,
it is readily cdfffdcdrdd arattheielaranege ofatenhl drebiFatiPRin a

predetermned  p p1ication No. 56076/1987)

However, the assignment scheme as stated above,
which is intended to control the cages at the occurrence
of the hall call so that the cage arrangement in
the future (the cage arrangement at the point of

~time at which the tentati?ely assigned cage is
alighted frgm) may become appropriate, is applicable
only in the limited situation where the hall call
has occurreé'and.where all the cages are unoccupied
cages. In particular, when an unexpécted hall
call occurs anew before obtaining the result
of the last hall call allotment (that is, before
the realization of the cage arrangement as expected),
the last hall call allotment exerts an bad effect W,
and-prolongs the wait timé of the.new hall call. 1In
this manner, it is readily conjectured that the
wait time of a hall call within a predetermined
_period of time will consequently lengthen. As thus
far described, it is unreasonable to sqbstitute
the hall call allotment for the function of the

dispersive standby operation, and it is necessary



ﬁeriod of tine.mdfl consequently lengthen. As thus far described, it is
unreasonable to substitute the hall call allotnent for the function of the

di spersive standby operation, and it is necessary -8- for shortening the
wait time to disperse the unoccupied cages for standby before the
~occurrence of the hall call. Summary of the Invention: This invention has

been made in order to solve the aforenmentioned problens in the operation of
di spersive standby, and has for its object to provide a method of
 group-supervisin n el evatar system.i.n which the variati of cage .
arrangement wit hgrt%e %a? \s?eendf’gti R Tl §I°y%drs§§§§& fQ'gF Pﬁ@cgf‘?béﬁisi ve
st andby of unoccuypj GAges e i i iLhle t grten the wait
time of a hall cgﬁﬂ%%nd re%&gghﬁﬁegﬁggggrQ%f %5%92 Spcgu g gpethe cages in
~the near future W, a3qect to the present point in time. A nmethod of
group-supervi sing an el evator systemwherein a hall call is registered when

a hal | {putton di spasR¢yabsrathal knokndibheor is depressed, a cage to serve
is selected for and assigned to the registered hall call fromanong a
~plurality of cages, amfiilsheneestgbadhasagbeen fager @hl 68388 to solve

the aforementioned problems in the operation of
dispersive standby, and has for its onect to provide

a method of group-supervising an elevator system in

which the variation of cage arrangement with the

lapse of time is accurately grasped for the dispersive
standby of gpoccupied cages, thereby making it

possible to shorten the wait time of a hall call

and reduce the ﬁumher of Qasteful runs of the cagés in the

near future with respect to the present point in time.

A method of group-supervising an elevaﬁor

system wherein a hall call is registered when a
hall button disposed at a héll of a floor is depressed,
a cage to serve is selected for and assigned to
\/ | the registered hall call from among a plurality
of caées, and the assiéned cage is controlled so
as to stand by in a predetermined floor when it
has responded to all calls;
a method of group-supervising an elevator

system characterized by comprising:



as to stand by in a predetermned floor when it has responded to all calls;
a net hod of group-supervising an el evator system characterized by
conpri si ng: an unoccupi ed cage detection step of detecting a cage having .
no cage call and no allotted hall call, as an unoccupi ed cage from anong
said plurality of cages; a cage situation prediction step of predicting a
cage situation of the cages operating in response to the calls, after |apse
of a predetermined time set for predicting a near future, and tentatively
setting standby positions for said unoccupi ed cage detected by said
unoccupi ed cage detecti.on step, so as to predict cage situations of said
unoccupi ed cage after the | apse of said predeterm ned tinme under an
assunption that said undcuppedupagé rage Hetendisnamdepbpfatietketing
tentatively set positions; -a cage nunber prediction step of predicting
nunbers of cages ahFeBewRavingenpncaget SRALf RD8rpoopléoktadnhaldor zopes
after the | apse of said predetermned tinme, on the basis of said cage'
situations after S3tHs pReddReRiPRENPEPReCRBRILEPBI2BYNEaraidagrusRAL LAY ON
predi ction step; apd a_standby position selection step of estinmating

of cages;

a cage situation prediction step of predicting

a cage situation of the cages operating in response |

to'the'calis, after lapse of a pfedetermined time

set for predicting a near future,'and tentatively QJ

setting standby positions for said unoccupied cage

detected by said unoccupied cage detection step, so

as to predict cage situations of said unoccupied

cage after the lapse of said predetermined time

under an assumption that said unbccupied cage runs

to and stands by at the tentatively set positions;

a cage number prediction étep of predicting
numbers of cages which will lie in certain floors
or certain floor zones after the lapse of said
predetermiﬁed time, on the basis of said cage situations

' affer said predetermined time predicted by .said

cage situation prediction steé; and

a standby position selection ste§ of estimating
said numbers of cages predicted by said cage number
prediction step, and selecting the floor or the
floor zone in which said unoccupied cage‘'is to

stand by, on the basis of the estimation.

JjO



sai d numbers of cages predicted by said cage nunber prediction step, and
selecting the floor or the floor zone in which said unoccupied cage is.to
stand by, on the basis of the estimation. Wth the method of
group-supervi sing an el evator systemaccording to this invention, when the
unoccupi ed cage is detected, the position at which the unoccupied cage is
to stand by is tentatively set, the nunber of cages which will lie at the
certain floors or the certain floor zones after the | apse of the
predetermned tine are predicted, and the floor at which the unoccupied
cage is to dispersively stand by is selected by estimating the predicted
values in association with the floors or the likes. Brief Description of
the Drawings: Figs. 1 - 11 are diagrans show ng an enbodi nent of a net hod
of group-supervising an el evator systemaccording to this invention, in
which: Fig. 1 is a block diagram of the whole apparatus for perform ng the
group swypervision nethod; Fig. 2 is a block circuit diagramof a group
supervi sion device (10); Fig. 3 is a flow chart of a group supervision

program

With the method of group-supervising an elevator system
according to this invention, when the unoccupied cage
is detected, the position at which the unoccupied
cage is to stand by is tentatively set, the number
of cages which will lie at the certain floors or
the certain floor zonés after the lapse of the
p;edeterminéd time are predicted, and the floor
at which thehunoccupied cage is to dispersively
staqd by is selected by estimating the predicted
Qalues in association with the floors or the likes.
Brief Description of the Drawings:

Figs. 1 - 11 are diagrams showing an embodiment
of a metﬁod of group-supervising an elevator system
N\, according to this invention, in which:

-Fig. 1 is a block diagram of the whole apparatus
for performing the group supervision method;

Fig. 2 is a block circuit diagram of a group
supervision device (10);

Fig. 3 is a flow chart of a group supervision

program; .

H



Fig. 4 is a flowchart of an unoccupi ed cage detection program Fig. 5is a
flow chart of a standby operation program Fig. 6 is a flow chart of a cage
position prediction program Fig. 7 is a flow chart of a cage nunber
prediction program Fig. 8 is a flowchart of a standby limtation program
Fig. 9 is a diagramshow ng the zonal division of a building; and Figs. 10
and 11 are diagrans each showi ng the relationship between calls and cage
positions. Fig. 12 is a diagramfor explaining estinmations in another
enbodi nent of this invention. Fig. 13 is a diagram show ng the relationship
between calls and cage positions in an apparatus for group-supervising an
el evator systemin twigy prd ais & t£1ldrchghoudft &e dnavcugsedt bageane synbol s
i ndicate identical or equivalent portions. Description of the Preferred
Enbodi ment s: Fidestedtiorl lpaygratm agr ans showi ng an enbodi nent of this
i nvention. In this enbodinent, it is assuned o~
Fig. 5 is a flow chart of a standby operation o
program;
Fig. 6 is a flow chart of a cage position
prediction program;
- Fig. 7 is a flow chart of a cage number.prediction
program;
Fig. 8 is a flow chart of a standby limitation
program;
"Fig. 9 is a diagram showing the zonal division
of a building; and
Figs. 10 and 11 are diagrams each showing
the relationship between calls and cage positions.
Fig. 12 is a diagram for explaining estimat:.zcns
in another embodiment of this invention.
Fig. 13 is a diagram showing the relations-.=o
between calls and cage positions in an apparatus gh)
for group-supervising an elevator system in the
prior art.
Throughout'the drawings, the same symbols
indicate identical or equivalent portions.
Description of the Preferred Embodiments:

Figs. 1 - 11 are diagrams showing an embodiment

of this invention. 1In this embodiment, it is assumed

2



that three cages are’installed in a 12-storeyed building. Fig. 1 is a
functional bl ock diagram of the whol e apparatus for use in the enbodi nent.
The apparatus is constructed of a group supervision device 10, and cage
control devices 11 - 13 for the respective cages No. 1 - No. 3 and are
controlled by the device 10. The group supervision device 10 includes hal
call registration neans 10A for registering and cancelling the hall calls
(up call and down call) of each floor and for calculating a period of tine
el apsed since the rggistration of the hall call, nanely conti nuati on

time; arrival expectBefFohPFeRecaIPSUREE dRSheAIed B ﬁoh£;ﬁ§9ﬂ%ﬁﬁ4u?%#%§ing-
predi ctive value of a period of tine required._for each.cage to _arrive at
the hall of the pertinenflgro rifi A QHE_tFHBP&igﬂgF%dBﬁég 2BnPE & ely,
Lerr] arii val expeckgl gnLites o00esacl garen cikeaseddcaiat, Soyali 1o and
Cont 1 nust fon ti e SSPREFAFRPVAP ERBBEARFER%: Pher SECPRe SHEFFUAREP™ The
Ol 7L | BEVCE) §70EROShLLORGHEEAL R R 1091 B e
respective cages No. 1 - No. 3 and are controlled
by the device 10.
The group supervision device 10 includes hall
céll registration means 10A for registering and
cancelling the hall calls (up call and down call)
of each flopr and for calculating a period of time
elapsed since the registration of the hall call,
namely; a céhﬁinuation time; arrival expectation
time calculation means 10B for calculating the
predictive value of a period of time required fcr-
each cage to arrive at the hall of the pert:ner-
floor (in each individual direction), namely., o=
arrival expectation time; and assignment mears
— 10C for selecting and assigﬁing one cage bes*
sefve the hall call, this means executing an z:..3nment
calculation on the basis of the predicfive wailt
time {= the continuation time + the arrival expectation
time) of the hall call. The device 10 furthér
includes cage bosition prédicti6n means 10D for

bredicﬁively calculating the position and direction
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of each cage after the | apse of a predeterm ned period of tinme T since the
present point of tinme; cage nunber prediction neans 10E for predictively:
cal cul ating the nunber of cages which will lie in each predeterm ned fl oor
zone after the lapse of the predetermined tinme T, on the basis of the
predi ctive cage positions and the predictive cage directions; unoccupied
cage detection neans 10F for detecting the cage which has responded to cage -
calls and the allotted hall calls; and standby neans 10G for causing the
unoccupi ed cage to stand by in a specified floor or the floor in which the
cage has ended_the sponses_to_th the b of, t predi ct ed
nunber s of caggt e?ﬁg §388 ES%fFoFgﬁegﬁggelf fgrpFﬁ%F§§§ rclle1 I's provided
with hall call | | gt | a A far

8§§§8 be 't%e 9§ ntk t&% eht lp%qfnac Mhtﬁ i cage call

cancel l ation ngna cOorr espon |ng to t eac

registration ”Eéﬁé ﬁ&ﬁbEQrpESEEEEQBh”HeEB% Q%%ef%¥'pf@af%%¥%é or, arkival

pr eannouncenent ''mtation neans 11C for lTimting the lighting ofwit he
arrival preanneaneeﬁsein agns ﬁaabe§hewn)ca%sew1cfhl QN1 Qrhaveld ng

direction control neans 11D for determning the traveling direction of the

cage, drive coshenl preaaseimknéar £¢66kr @bhnien@gfter the lapse of
the predetermined time T, on the basis of the predictive
cage positions and the predictive cage directions;
unoccupied cage detection means 10F for detecting
the cage which has responded to cage calls and QJ
the allotted hall calls; and standby means 10G
for causing the unoccupied cage to stand by in
a specified floor or the floor in which the cage
has ended the responses to the célls, on the basis ;
of the predicted numbers of cages. .

The cage control device 11 for the'cage No. 1

is provided with hall call cancellation means 11A
for delivering a hall call cancellation signal
corfesponding'to Ehe hall call of each fioor, cage
call registration means 11B for régistering the
cage call of'each floor, arrival.preannoﬁncement
lamp limitation means 11C for limiting the iighting
of the arrival préannouncement lampé {(not shown)
of each floor, traveling direcﬁion.controi means
11D for determining the traveiing direction of

the cage; drive control means 11E for controlling

I



the run and stop of the cage in order to respond to the cage call and the
allotted hall call, and door control neans 11F for controlling the opening
and cl osure of the door of the cage. Incidentally, each of the cage control
devices 12 and 13 for the respective cages No. 2 and No. 3 is constructed
simlarly to the cage control device 11 for the cage No. 1. Fig. 2 is a

bl ock circuit diagram of the group supervision device 10. This group
supervi sion device 10 is constructed of a mcroconputer, which includes an
MPU (m croprocessing unit) 101, a ROM 102, a RAM 103, an input circuit 104
and an out put circthe 1@5 amhestopuwef ctheutagaoiini gréepptoedespondhal |
button signals 19 fromthe hall buttons of the respective floors, and the
state signals of t¥e ERgezag®scall -amdfihen @hboii'é%‘ge}é%l%ecéhbe odt r ol
devices 11 - 13. The output circuit 105 delivers signals 20 to hall button

| anps built in hal$OButEHHsE O britfRBImbH %?ﬁn%?%tﬁég}%%gcéﬁ% WHEHBT
dovicestl - 13 o c 1O, P IR0 Sl e BIDOSZEN WLl abe, des bed
supervision program i o {5, SLAEALALP BN 02 £ 4§ fhcEggomputer
the respective cages No. 2 and No. 3 is constructed
similarly to the cage control device 11 for the

cage ﬁo. 1.

Fig. 2'is_a block circuit diagram of the group
supervision device 10. This group.supervision
device 10 is'constructed of a microcomputer, which
includes an MPU (microprocessing unit) 101, a ROM
102, a RAM 103, an input circuit 104 and an output
circﬁit 105. The input circuit 104 is supplied
with hall button signals 19 from the hall buttons
of the respective floors, and the state signals
of the cages Nos. 1 -‘3 froﬁ ihe respective cage
éontrol deviées 11 -.13. The output circuit 105
-~ delivefs signals 20 to hall button lémps built

in hall buttons, and command signals to the cage
control devices 11 - 13.

. Next, the operation of this embodiment will
be.déséribed with reference to Figs. 3 - 9. Fig. 3
is a fléw chart showing a group supervision pfcgram

which is stored in the ROM 102 of the microcomputer
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constructing the group supervision device 10, Fig. 4 is a flow chart
showi ng an unoccupi ed cage detection program Fig. 5is a flow'chart
show ng standby operation steps in the case of one unoccupied cage, Fig. 6
is a flow chart showi ng a cage position prediction programin the standby
operation steps, Fig. 7 is a flow chart showi ng a cage nunber prediction
programin the standby operation steps, Fig. 8 is a flow chart show ng a
standby limtation calculation programin the standby operation steps, and
Fig. 9 is a diagramshowi ng the state in which the building is divided into
a plurality of floor zones. First, the upervi sion nethod will be

outlined with & e NS mhg 3§°991§$§é%5%§ #8%ce Yepf83- applies as
i nputs the hall, buttqn signals 19, and the state signals fromthe cage
control devices®1f *f¥ (‘iq’l‘?e"‘po%lq‘ild?% aafhd“b‘?‘i‘é‘b?’r%‘ﬂsc"’bqet RERAGERT the
SLOPRed, o TUTRERARRL S P o U O R SOl Bl RS o
LTSS L PPRTAREn Yadf IR L I00TGD Und- Ut agg Sl oo
button lanps, #3¢.cal QW af 3 e IdHANHARD 4 | dRfe Position
prediction program in the standby operation steps,
Fig.'7 is a flow chart showing a cage number prediction
program in the sténdby operation steps, Fig. 8
is a flow chart showing a standby limitation calculation i‘)
program in the standby operation steps, and Fig. 9
is a diagrém_éhowing the state.in which the building
is_di&ided into a élurality of floor'zones.
First, the group supervision method will be
'outlined with reference to Fig. 3. |
An input program at a step 31 applies as inputs
thg hall button signals 19, and the state signals
from the cage control deviceé 11 - 13 (the positions
"and directions of fhe cages, the stopped br running
states of the cages, the open or.closed states.
of the doors, the loads of the cages, the cage
calls, the hall cail cancellation.signals, etc.).
A hall call registration progtam at a step
32 régisters and éancels the hall éalls, decides
the lighting and extinction of the hall button

lamps, and calculates the continuation times of

(e



the hall calls. An allotment programat a step 33 is such that, when a hall
call Cis registered anew, it is tentatively allotted to the cages Nos. 1 -
3.to calculate respective wait tinme estinmation values [err] - [err] on this
occasi on, whereupon the cage having the mninum value anong the wait tine
estimation values [err] - [err] 1is selected as a regular assigned cage.

Since the calculations of the wait time estimation values [err] - [err] are
wel I known, they shall not be described in detail. By way of exanple, when
the cage No. 1 is tentatively assigned to the hall call C, the predictive
wait tines U(i) of thespaddi ¢aligl-l calls [err] (i =1, 2, ..., and 22: "0Q"
second is set when the corresponding hall call is not registered) are

eval uated, and the wait 20 felodMerit PERSFAMLAEY @ §itdh 3 ihevidhmati on of
th d | f th dicti i\t ti, .y = U(1 , +
U2y ferr] e oS ety PR S Bad Ril 6 8 saeiRrersd Aidte Hterr] and

[err] &x€ simlarl Xsc%l C%laﬁ.&g’%’lglgg1%%%%@“?{%5(3@&%%9%? ﬁ'%t i on p_r(r)i;gram at- a

step 34 detects theé unoeeca ‘responded to al

Qf the cage calls @Bdcgﬁeuigkgtggg Q%EEv%abki.a%gd@“é%Qi%%t§%%P®£¥%JQ’V“th

Its door closed. Thi's operation w PEbe escrltbe

W1 - W3 on this occasion, whereupon the cage having

the minimum value among the wait time estimation

values W, - W5 is selected as a regular assigned

cage. .Since the calculations of the wait time

estimation values w1 - w3 are well known, they

shall not be described in detail. By way of example,

when the cage No. 1 is tentatively assigned to

the hall call C, the predictive wait times U(i)

of respective hall calls i (i =1, 2, ..., and

22: "0" second is set when the corresponding hall

call is not registered) are evaluated, and.the

wait time estimation value is given by the summation

of the squared values of the predictivé wait times;

~ W= um? s w2 v s v2n)?. The wait time

estimation values WQ and W3 are similarly calculated.
The uﬁoccupied cage detection program at a

- step 34 detects the unoccupied cage being a cage
which has responded to all of'the cage calls and
the aliétted hall calls and which is stahding by

with its door closed. This operation will be described

i1



in detail wth reference to Fig. 4. In the unoccupi ed cage detection
program 34 shown in Fig. 4, at a step 51, cage No. j is initialize to "1",
and a counter NAV for the nunber of unoccupied cages is initialized to "0".
A step 52 decides whether or not the cage j has any allotted hall call or
any cage call. If the cage | has any call to be responded to, an unoccupied
cage flag AvVC[err] is reset to "O'" at a step 54. |If this cage does not
have any call to be responded to, the step 52 is followed by a step 53,

whi ch deci des whether or not the cage j is in the closed door state. |[f
the cage j is not in the closed door state, the control flow proceeds to
the step 54, ainwlétdilheitghocetfpredceage Hiag AVClerr] is reset to "0". |f
this cage is in the closed door state, the step 53 is followed by a step
55, at which the unboctbeednoageplkdgcAdq detledtsi metpriograh' ,34nd t he
unoccupi ed cage nunber counter NAV is increnented by "1". In addition,the
cage No. | is $heveatrdFbg."1, at a step 58., Thige Neep 56§ sirfidliavieckwdly a
step 57, which decides whether or not all the cages have been processed. |f
the cage No. jt¢s"'3¢ apd| assounkercyAVr forf ithe mampers afo wnies eipEeds 2

again, and simlar processing_is regeaQeg for the next cage. \WWen all the
cages cages is initialized to "0". A step 52 decides whether or

>

not the cage j has m@rallotted hall call or any cage
call. If the cage j has aﬁy_call to be responded
to, an unoccupied cage flag AVCj is reset to "O" e
at a step 54. If this cage does not have any call to ~
be responded to, the step 52 is followed by a step

53, which deqides whether or not the cage i is

in the closed door state. If the cage j is not

in the closed door state, the control flow proceeds

to the step 54, at which the unoccupied cage flag

AVCj is reset to "0". 1If this cage is in the.closed

door stéte, the step 53 is followed by a étep 55,

at which the unoccupied Cage flag AVCj is set to

"1", and the unoccupied cage number counter NAV Q}
is incremented by "1". In addition, the cage No. j

is increased by "1" at a step 56. This step 56

is followed by a step 57, which decides whether
~or not all the cages have been processed. If the

cage No. j is "3" or less, the control flow returns

to the step 52 again, and similar processing is

repeated for the next cage. When all the cages

(3



Have been processed (cage No. [err] > 3), the process of the unoccupied

cage detection ‘program 34 is ended. Referring back to the group supervision

program 10 in Fig. 3, when the process of the unoccupied cage detection

program 34 has been ended, the nunbers of unoccupi ed cages NAV are deci ded
- at steps 35 - 37, and standby operation prograns 38 - 40 corresponding to

t he nunbers of unoccupi ed cages NAV are executed. That

s,

t he control

flow

proceeds along the steps 35 -> 38 when the nunber of unoccupied cages NAV

is "1", along the stepg 35 -> 36 - 9 when t he nunmber
al ong the steps 3§‘a-">£ en, %ffc.%s%ﬁsism% M nubrver3 Na

. st andby operationdﬁ' ram 38 in .th case‘¥q$re 1 he nunber
I

cages NAV is "1", DTSR 0 F3P €

expectati on tinme cal culation program 61, arr

_ I TATH B
t he standby operation @e%rarrg,@ s d eyl %/%?ﬁl%%ueé:%}g{f%ﬁ&} ?‘;n‘é‘gé]‘f

is "2",

NAV and
\Flig Prpcessho

RS |,

i |
00

for arplving at hald 4 HiYIere, lwrenl tie process #Gre I Hide up
direction halls of the respective floors B2, Bl, F1, ..., and F9, and i =
12, 13, ..., 21, ¥headienatiod Mrdl@un H4 ondd dedpldmadd, the rassetd ve
floors F10, F9, ..., F1, and Bl) are calcul ated every cage | (] 1, 2, and
3). of unoccupied cages NAV are decided at steps 35 - 37,

and standby operation programs 38 - 40 corresponding

to the numbers of unoccupied cages NAV are executed.

That is, the control flow proceeds along the steps

35 —> 38 when the number of unoccupied cages NAV

is "1", along the steps 35 —> 36 —> 39 when the

number NAV is "2", and along the steps 35 — 36 — 37

—> 40 when the number NAV is "3". The standby

operation program 38 in the case where the number

of unoccupied cages NAV is "1"

in detail with reference to Fig. 5.

, will be described

In the standby operation program 38 shown

in Fig. 5, at the step of an arrival expectation

L¢: time calculation program 61, arrival expectation

times Aj(i) for arriving at halls i (where i =1, 2,

3, ..., and 11 denote the up direction halls of

the respective floors B2, B1, Fi,

i=12, 13, ...; 21, and 22 denote the down direction

halls of the respective floors F10, F9,

and B1) are calculated every cage 1 (53 =

i

., and F9, and

.. F1,

1,2, and 3).



The arrival expectation tines are cal cul ated assum ng, by way of exanple,
that the cage expends 2 seconds on the run of one floor and 10 seconds on.
one stop and that it is driven up and down throughout all the halls in
succession. The calculation of the arrival expectation tinmes is well known.
At the next steps 62 - 67, estimations are done as to respective cases
where the unoccupi ed cages are tentatively caused to stand by in fl oor
zones [err] - [err] each of which consists of one floor or a plurality of
successive floors as indicated in Fig. 9. In the cage position prediction
prograns 62A1 - 62A3 of the tentative standby estination program 62, the
predi ctive cagEPPoRFFiBAs RIPEFtatiep, FiPpsasdeprédicitiared &FS Wimsot i ons
[err](T) - [eréé(T of .t he_cages ..1 - No. 3 after the | apse of a

b edet et m ned BorYHY Bf SRABBYS | hipethRoBagR PARERAR @ FeRISg t he
unoccupi ed cage. ( f t e 1l - . stand by i.n the flaor X
(= F1) within ?%eég%nguil,gsa§§gp?%§||85t F\I}8| %cg%ﬁfﬂgtsegnf %Pe%/ﬁézprpespecthﬁve
cages. The c POSLLi edLeLLAN,RY a A cagq No. 1 wll
be descri bed ?%ﬁ%e€§%f gﬁtﬁgr§¥grégcggtggéigbgé.{F%g%ﬁégggg%ggbsition
prediction progh@mf2Md §R" shBEes898nNO- Thea®adlAWa tidnFick the the first

arrival expectation times is well known.

At the next steps 62 - 67, estimations are
done as to respective cases where the unoccupied
cages are tentatively caused to stand by in_floor \/
zonés Z, -'zs each of which consists 6f one floor
or a plurality of successive floors as indicated in g
Fig. 9. 1In the cage position prediction p;ogréms
62Ai - 62A3 of the tentative standby estimation
program 62, the predictive cage positions F1(T)

- P3(T) and predictive cage directions D1(T) - D3(T)
of the cages No. 1 - No. 3 after the lapseiof a
predetermined period of time T, in the case of
tentatively causing the unoccupied cage (any of

the cages No. 1 - No. 3) to'stand by in the floor

X (= F1) within the zone 2 are predictively calculated

17
for the respective cages. The cage position prediction |
program 62A1 for the cage No. 1 will be described

in detail with reference to Fig. 6.

In the cage position prediction program 62A1

for the cage No. 1 as shown in Fig. 6, the first

20



20 step 71 deci des whether or not the cage No. 1 is the unoccupi ed cage.
If the cage No. 1 is the unoccupied cage (AVC "1"), a step 78 functions
to predict the standby floor X as a final call floor and set a final cal
prediction hall [err] and also functions to set [err] as an unoccupi ed cage

"prediction time [err], and it is followed by a step 79. 1In contrast, if
the cage No. 1 is not the unoccupied cage (AvCerr] = "0"), the step 71 is
foll owed by a step 72. The presence or absence of an allotted hall call is
decided at the step 72, _and the presence or absence of a cage call is

decided at a step F8PTR& ﬁ?ﬁaﬁeéawheﬁhsa.eﬁ.aﬁthéhs FéEF]N°an& e

-predictive val ue of a peri,od of ti ui red he ca e No. 1to
Eecone t he unoccuL 58 BﬁagcﬁgéFﬂeﬁa?ﬁe "EEOEB plFédec & réale Pon tine)

he b he, h
hhe The ol of ted nafpSkubiSal Eadel Tadt, ' 1o 1@ Liéi%%spfw?§”f%=ﬁ§t‘é?>85 5 1o a
whi ch f | d hall
carT e T o EBopRERTEALnE] BRRnkf ERBL-DK BRSAT RIRAgEaTY DL Led 2

predicted floor isgsghragnihgeti Qahﬁéh' cQ'i?ndb‘EEb%tEbﬂohaﬁQrﬁll

considering also the arrival direction
and also functions to set A1(h1) as an unoccupied

cage prediction time t1, and it is followed by
a step 79. 1In contrast, if the cage No. 1 is not
.the unoccupied cage (ave, = "0"), the step 71 is
followed by a step 72. The presence or absence
of an allottgd hall call is decided at the step
72, and the presence or absence of a cage call
is decided at a step 73. The final call-prediction
hall.h1, and the predictive value t1 of a period of
time required for the cage No. 1.to become the
unoccupied cage (termed the "unoccupied cage prediction
time) are set on the basis of the resﬁlts of the
decisions. When the cage No. 1 has the allotted
N\ hall call, the control flow pfoceeds from the step
72 té a steé 74, at which the terminél fioor in
front of the remotest allotted hall call is predicted
as the final call floér of the cage No. 1, and
the predicted floor is set as the final call prediction
floor h1, considering also the arrival direction

of the cage in that floor (down direction in the

2\



of the cage in that floor (down direction in the top floor, and up
direction in the bottomfloor). In addition, when the cage No. 1 has only
the cage call without having the allotted hall call, the control flow
proceeds along the step 72 -> the step 73 -> a step 75, at which the
renotest cage call floor is predicted as the final call floor of the cage
No. 1, and ‘the predicted floor is set as the final call prediction hal
[err], considering also the arrival direction of the cage on that occasion.
Further, when the cage No. 1 has neither the allotted hall call nor the
cage call, the control flow proceeds along the step 72 -> the step 73 -> a
step 76, at whtop fReogagendodipt ddredtdon din thie dwfdaw.floaw) predicted as
the final call floor, and the predicted floor is set as the final cal

predi ction hal En éﬁrﬂ]ltléé‘nsr"&@r‘l ﬁ@ea@&et e -cdgdad ety dheiFadfat

occasi on. \Wen tEi_an cal l predl i on hau¥¥4err] has been found ip«this
way, the unoccBpi dw&§§8u§r§6Vépﬁoﬁ ethéEddge M 1 is  wd

b tl I t t 7.7 h di ct t
Corr] s obt ai RERUER 5iﬁwap%g%%teﬁat 0B HR AAFe Vol 1] (= 10

seconds) ggdfeggtaboest&a b 78308 A, | h%a're%agt'es&r%% fiion hall

call floor is predicted as the final call floor
of the cage No. 1, and the predicted floor is set

as the final call prediction hall h considering

qr
also.the arrival direction of tho cage on that \“)
occasion. Further, when the cage No. 1 has neither
the allotteq_hall call nor the cage call, the control
flow proceeds along the step 72 —> the step 73 =
a step 76, at which the cage position floor of
the cage No. 1 is predicted as the final call ‘lcc:,_
and the predicted floor is set as the final call
prediction hé;l h1 con51der1ng also the cage c:ir=ction
on that occasion.
When the final call predictioh.hail h1 has k‘)
been-found in this way, the unoccupied cage p?ed;:f;on
time t1 of the cage No. 1 is subseqﬁently evaluat=1i
at a step 77. The unoccupied.cage orediction time

t, is obtained in such a way that the predictive

1
value Ts (= 10 seconds) of the stop time of the
cage at the final call prediction hall h1 is added

to the arrival expectation time A1(h1) for arriving

w



tdb the arrival expectation tinme [err] for arriving at the hall [err].
Incidentally, in the case where the cage position floor has been set as the
final call prediction hall [err], the remaining tine of the stop tine is
ptredicted in accordance with the states of the cage (a running state, a
decel erating state, a door opening state, an open door state, a door
closing state, etc.), and it is set as the unoccupi ed cage prediction tine
[err]. Subsequently, the predictive cage position F1(T) and predictive cage
direction [err] of the cage No. 1 after the predetermined tinme T are

cal cul ated at stepat7bhe BallHaye, Fh@ldﬁnédgiﬁfniﬁeﬁhﬁiﬁés¢"whsr9et for
the prediction of the near future, and a favorable service can_be oduced
by sel ecting an avE?%g%aﬁﬁlP°F¥ﬁ%°?a%%9?r20a§e96ﬁ85§35ya§a§h8f &na

When the unoccupi e ed Cthﬂ t he, cage, No. S not

greater _than the p?%ﬁg h%Hl?PnEa ?1'|§hé ﬁﬁ???%ﬂn?hﬁfm?hg cage No. 1
T Becom e pgcupled g?@ee“%%eébﬁ%@{fﬁ%a;:g% Bise8loils e s
(2o pod P Lo e 9876 SPESURL L ehile! 3538, O e PRERLERS
basis of the f'nalsff*é,p£e§68£'88en1ng state, an open door state, a
door closing state, etc.), and it is set as the
unoccupied cage prediction time t1.
Subsequently, the predictive cage position
F1(T) and predictive cage direction D1(T) of the
cage No. 1 after the predetermined time T are calculated
at steps 79w- 81. Here, the "predetermined time
T" is set for the prediction éf the near future,
and a favorable service can be produced by selecting
an average wait time (about 20 seconds) by way of
example. When the unoccﬁpied cage prediction_:;:o
t, of the cage No. 1 is not greater than tﬁe cr2dscermined
time T, it is signified that the cage No. 1 wil.
&w‘ ' become the unoécupied cage upon or before the lanne
of tﬁe predetermined time T. Thereforé, the con=-:col
flow proceeds aldng'the steps 79 —» 80, at which

the floor of the hall h, is set as the predictive

_ 1
cage position F1(T) after the lapse of the predetermined
time T on the basis of the final call prediction

hall h1.' In addition, the predictive cage direction

A
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hall [err]. In addition, the predictive cage direction [err](T) is set
at "0". As the predictive cage direction [err](T), "0" expresses no
direction, "1" the up direction, and "2" the down direction. Further, a
predi ctive unoccupied cage flag [err] is set at "1". In contrast, when the °
unoccupi ed cage prediction tine [err] of the cage No. 1 is greater than the
predetermned tine T, it is signified that the cage No. 1 wll not becone

t he unoccupi ed cage yet upon the |apse of the predeternmined tinme T. -
Therefore, the control flow proceeds along the steps 79 -> 81, Here, the

fl f th |}l t o, wWhpch,th L yal ti ti . (i -1

of the hal e( ihgml’i; R aSChehr  Pyal %ng‘?af’gé ig; %ng)gﬁﬁie?ﬁ)l %rFrt]tlg?:é‘ hall) i
fford j ' <sk (L)t ' t .th

et ve cagh Do TR HEPTEREL oot R Bhec A HhE B BEPRRARE 1 e
, an e sa i feet L 3 : he . [ ve -

cage directiogy?%rr?(T%gglﬁég d?%Fg%FR?ﬁé p?gargk?éeguRgggggﬁégecage iﬁag

PAV is set atyndccugidd . chbe PL&di htvveicagatpgsi hon [err](T), predictive
cage direction [err] (T) and predictivé unoccupi ed cage flag [err] for the

cage No. 1 are cal cihaéefltbystpewhHenCeHpi adocadpipacdhgki pRrepro@iam 62A1.
The predictive cage positions [err](T) and [err[(T), predictive
time t1 of the cage No. 1 is greater than the predetermined
time T, it is signified that the cage No. 1 will
not become the unoccupied cage yet upon.the lapse
6f the predetefmined time T. Therefore, the control. g)
flow proceeds along the steps 79 —9'81,' Here, the
floor of the hall i as to which.the arrival expectation
time A, (i — 1) of the hall (i — 1) and the arrival
expectation time A,(i) of the hall i afford {A1(i — 1) + T
£ T < A (1) + Ts} is set as the predictive cage
position F1(T) after the lapse of the predete;mined
time T, and the same direction as that of the hall
i is set as the predictive cage direction D1(T).
In addition, the predictive unoccupied cage flag
| PAV,.is set at "0". |
 Thus, the predictive cage position F1(T); predictive
cage direction D1(T) and predictive unoccupied

cage flag PAV, for the cage No. 1 are calculated

1
by the unoccupied cage prediction program 62A1.
The predictive cage positions FZ(T) and F3(T), predictive

cage directions DZ(T) and Dj(T) and predictive

Lt



cage directions [err](T) and [err](T) and predictive unoccupi ed cage
flags [err] and'[err] for the cages No. 2 and No. 3 are respectively

cal cul ated by the unoccupi ed cage prediction progranms 62A2 and 62A3 each of
whi ch consists of steps simlar to those of the unoccupi ed cage prediction
program 62A1. Referring back to Fig. 5, in the cage nunber prediction
program 62B for the tentative standby in the zone [err], predictive cage
nunbers [err](T) - [err](T) in the zones [err] - [err] after the | apse of
the predetermned tine T are respectively cal cul ated under the condition

t hat the unoccupi ednoagepigdt eatat flaky @augednﬁoPgw ndolry the thgest andby
floor X wthin the zone [err]. This operation w | described in detail
with reference to Fpg. 27aninNphe3cage mespectprvediyccrdnuvpatgdaimy62B shown
in Fig. 7, at a step 91, all the predictive cage nunbers [err](T) -
[err](T) are initi ﬁg?zédoFéu'PGEd gadet Reedigsing. programsohdARoand are
respectLyer |n|t|aI|zed to "1". On the basis of the predictive cage
position F (T) and SPédFEFPv@fcagéchlF@BﬁFéﬁs[@ﬁrFG?PsoﬁlﬁhéaEaﬁé No. a

step 92 deci des whether o the ca will lie,in the zone er
aftgr the | apse ofggﬁéepPgdégﬁrHPﬂﬁﬂugﬁﬁg ?agﬁhBHeﬁﬁgt&QerNBngml§ g

predicted to [ie in theRé ggrLerrLacﬁ to Fig. 5, in the cage number

prediction program 62B for the tentative standby

in the zone Z1, predictive cage numbers N1(T) - N6(T)

in the zones Z1 - Z6 after the lapse of the predetermined
time T are respectively calculated'under the condition
that the unoqcupied_cage-is tentatively caused

to stand by in the standby.floor X within the zone

Z This operation will be described in detail

1°

with reference to Fig. 7.
In the cage number prediction program 62B

shown in Fig. 7, at a step 91, all the predictive
cage numbers N, (T) - NG(T) are initialized to "O0",
and the cage No. j and zone No. m are respectively

-~ initialized to "1". On the basis of the predictive
cage position FjLT) and predictive cage @irection
Dj(T) of the cage No. j, a step 92 decides whether

- or not the cage No. j will lie in the zone Zm after

the lapse of the predetermined time T. When the

cage No. j is predicted to lie in the 2zone Zm, a

step 93 increases the predictive cage number Nm(T)

%



step 93 increases the predictive cage nunber [err](T) of the zone [err]
by one. The cage No. j is increased by one at a step 94, and whet her or not
all the cages have been decided is checked at a step 95. If - all the
cages have not been decided, the control flowreturns to the step 92, and

t he above processing is repeated. Wen all the cages have undergone the
processing of the steps 92 and 93 as to the zone [err] of the zone No. m a
step 96 subsequently increases the zone No. mby one and initializes the
cage No. j to "1". Likew se, the processing of the steps 92 - 95 is

r epeat ed untilcfgt £agen jbf ?ngold@T?V?ﬁgetpg.azgxgn?égggagkgg has been

ended as to al e zones |[®rr [err zone s at a

step 97, and tfle JHOCESSa OftéPey £208nAUGREEhBECEEChLRNa R 0gham 62B i s
ended. In the standby limtation program 62C of the standby operation

program 38 shquydd) Hiwe Bee SéaDddy Lsnthatkea gethmBtbgnoval ueslerr]
whi ch serves to render the unoccupied cage difficult of standing by iwdthe
floor X of thaldorthel ¢sgedlitavat eolt opesbhedbasded pf thBecpnedoltti ve cage
nunbers [err](T) - [err](T). Here, the standby |imtation estinmation.val ue
Pl is set at £law grtuaisiccasthdestepe’32, and the above processing
is repeated.
When all the cages have undergone the processing
of the steps 92 and 93 as to the zone Zm of the
. zone No. m, a step 96 subsequently increases the '\)
zone No. m by one and initializes the cage No. 3
to "1". Likewise, the processing of the steps
92 - 95 is repeated until the cage No. j > 3 holds.
When the above processing has been ended as to
all the zones Z1.‘ ZG’ the zone No. m > 6 holds 3
at a step 97, and the process of the cage number
prediction program 62B is ended. |
In the standby limitation program 62C of the
standby operation program 38 shown in Fig. 5, a
‘standby limiﬁation estimation value P1 which serves
to render the unoccupied cage difficult of standing
by in the floor X of the zone Z1 is calculated
on the basis of the predictive cage numbers N1(T)
- N6(T). ‘Here, the standby limitation estimation

value P, is set at a larger value as the cages

are more liable to gather together in one place.

le



are nore liable to gather together in one place. The standby limtation
operation will be described in detail with reference to Fig. 8. 1In the
standby limtation program 62C shown in Fig. 8, a step 101 deci des whet her
or not there is the zone [err] in which the predictive cage nunber N (T) =
3 wll hold, that is, whether or not all mthe cages will gather together

I n one zone. Wen such a zone exists, the standby limtation estimation
~value P1 is set to the maxi numval ue "1600" at a step 102. In addition, a
"step 103 deci des whether or._not there. is the zone [e[rh i n which the

predi ctive cage nufB8rSEepAPyTIimibagipn ppegating: widl RRefREFTIPeAot nost

f th il t t t ' . W h Ists, th
atandby Tim tati ontBsBERAL ROV FEEPEPRFE: EOsBLTt 08=000" at a step 104,
Further, a step 105 dec&geghif ?Ild%he_ca s, Wl concent% e Ln t he upper
floors (th pPp5abY 1 FRERR tiBRePEPRERPS bCEnan O8N
and [oeed) ([or1] (3} fygers) E%) s?g ob [GEELATL 5nbErEL(T ?ﬁo@ o lben ol |
the cages will concentrafe, 'the st ndgy §|n1_a i on esglna | BRTVEPGE [err]

gchggglarly set tPSHQHQ"zéhetﬂg $hepniOf- +RE" bPERicRi$ECRadBOhThBELAr Y
Nm(T) = 3 will hold, that is, whether or not all

the cages will gather together in one zone. When

such a zone exists, the standby limitation estimation
value P, is set to the maximum value "1600" at

.a step 102; In addition, a step 103 decides whether
or th therg.is the zone Zm in wﬁich the predictive
cage number Nm(T) = 2 will hold, that is, whether

or not most 6f the cages will gather together in

one ione. When such a zone exists, the standby

limitation estimation value P, is set to "900"

1
at a step 104.

Further, a step 105 decides if all the cages will
concentrate in the upper floors (the zones Z3 and

W, 24) or in the lower floors (the zones 2., and ZS)

1
(N3(T) + N (T) = 3 or N,(T) + Ng(T) = 3). When all
the cages will concentrate, the standby limitation

estimation value P, is similarly set to "900" at

1
the step 104. Further, a step 106 similarly decides
if most of the cages will concentrate in the upper

floors or in the lower floors (N3(T) + N4(T) = 2 or

11



I f nmost of the cages will concentrate in the upper floors or in the | ower
floors ([err](T) + [err](T) = 2 or [err](T) + [err](T) = 2).” Wen nost
of the cages will concentrate, the standby limtation estination val ue
[err] is set to "400" at a step 107. Subsequently, a step 108 decides if
-there is a conbination in which the predictive cage nunbers [err] (T),
[err](T) and [err](T) of three adjacent zones [err] and [err] will all
becone "0". Wien the set of such zones [err] and [err] exists, the standby
limtation estimation value [err] is simlarly set to "400" at the step
107. Lastly, a step 109 deci des whether or not at |east two cages wll
exist([err](T) + [err](T) + [err](T) <2) inthe main floor (Fl1) and floors
near by (the,2tMes (M) an).er When madt oIf ttiter ccayes bl useicentrdben at
| east two cages will not exist in and near the main floor, the standby
limitationtdet istandhy dmidatdarn estigmation "vidore R, alstegt 110, and when
at least two cage will exist, the standby limtation estimation value {&rr]
is set to @ "#00) &te@ BEEP s, in the standby limtation program 62C,
the standby limtation estimation value [err].in the case of tentatively

causi ng the unoSiRsesyedtdy « & Stahl 1R ideides dfe th8%e set on the basis

is a combination in which the predictive cage numbers
Nm-T(T)' Nm(T) and Nm+1(T) of three adjacent zones

2 Z_ and zm+1 will all become "0". When the

m-1' “m

set of such zones 2 Z_ and Zm+1 exists, the .\\J

m-1' "m
standby limitation estimation value P, is similarly
set to "400" at the step 107.

Lastly, a step 109 decides whether or not at least
two cages will exist (N, (T) + Ng(T) + N (T) < 2)
in the main floor (F1) and floors nearby (thé zones
21, Zs'and ZG) in which there are many users. When
at least two cages will nqt exist in and near the-
main floor, the standby limitation estimation value
P, is set to "100" at a step 110, -and when at least
two cage will exist, the standby limitation estimation
value P, is set to "0" at a step 111.

Thus, in the standby limitation program 62C,
the standby limitation estimation value P1 in the
case of tentatively causing the unocéupied cage

to stand by in the zone Z., is set on the basis

1
of the predictive cage numbers N1(T) - NG(T) in,

the respective zones Z1 - 26. Then, the estimation

23



of the predictive cage nunbers [err](T) - [err](T) in. the respective zones
[err] - [err].  Then, the estimation for the zone [err] by the
tentative standby estimation program62 is ended. In the tentative standby
prograns 63 - 67 for the other zones [err] - [err] as indicated in Fig. 5,
estimations are simlarly done to set standby limtation estimation val ues
[err] - [err], respectively. Wien the standby limtation estimtion val ues
[err] - [err] have been set as descri bed above, one zone which has the

m ni mrum val ue anong the standby limtation estipmation val ues [err%_- [err]
is selected by a %o‘ﬁ}ﬁﬁ%‘bﬁ* el Ret ik hyesstardhtcers tima kbRt andby

operation program 38 in Fi 5. (Ipcjdentally, when there are a plurality
of zones whi ch h@R§QQﬁ?Wﬁé%rﬁﬁn%%£ﬂ%'anDng the standby linitation

estimation values [err],- J.err only one of..themshall be selected in
accordanace with predet eIrnmér{’eed %ﬁ'?%ﬁ'q:i%/‘ile | ALY RARAADS dhb 'ofseiuch zones

may welid-be sel ected. q.;;&;a@ ! O%bg&sa different pr '&fééé’e&%’]{jiﬁig{ghsf for

exanpl e, that a zone o travel 16hg di'stance 1s pref Tally

lected.) Besid the f408ls Gali a8 - '
sel ected.) Besi e%séég?&%l% drft! s Jbayzfleg%’or{é éé‘%é@%bﬁﬂ&%ﬁ%ﬁﬂtﬁﬁn

i ncluded in the sel zone, a stan mmand 1S not set

t he 9age my stan¢d®imation values P, - P,, respectively.
When the standby limitation estimation values

P1 - P6 have been set as described above, one zone

which has the minimum value among the standby limitation

estimation values P, - P6 is selected by a standby

]
floor selection program 68 included in the standby
operation program 38 in Fig. 5. (Incidentally,
when there are a plurality of iones which have
the minimum value among the standbj limitation

estimation values P, - PG’ only one of them shall

1
be selected in accordance with predetermined priority
levels. However, one of such zones may well be
selected depending upon a different priority condition,

N for example, that a zone of the shortest traveiinq

"digtance is prefereptially'selected.) Besides, when
the final call floor of the unoccupied cage is
included in the selected zone, a standby command
is not set in order that the cage may stand by

in the final call floor as it is. In contrast,

when the final call floor of the unoccupied cage
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in the final call floor as it is. In contrast, when the final call floor of
t he unoccupi ed cage is not included in the sel ected zone, the standby
command is set for the unoccupied cage in order that the unoccupi ed cage
may be run to a specified floor in the selected zone and be caused to stand
by therein. The above is the processing of the standby operation program 38
in the case of the single unoccupi ed cage (the unoccupi ed cage nunber NAV =
"1"). Wen the nunber of unoccupied cages is 2 or 3 (the unoccupi ed cage
nunber NAV = "2" or "3"), the standby operation program39 or 40 in Fig. 3
Is executed. In this case u%égndby limtation_estimation values are found

as to all the comfPatidms zbRekne nsGheEhethaohRoctDpi 842895¥s are

tentatively caused to,stan Ln_whi.ch the.unocaggied cages are

) d'€¥ ang%éones b _
caused to st and BY"3HL 1225 %%ﬁ atRBFGRRLECWPERSt hB BSftBFnati on of the
tentative stanqgﬁggﬁﬂggcéﬁééﬁé#{gbtggﬁgqﬂépuggségﬁdgg ngé%?%hgn estipation

val ue, |ikew set rons-of "the  arrival expectarl f?nes,\dage
DO Tl oo 188 GROBPUBELCRIEN e oindestagila LoThiahien
program at a Stfp therein.
The above is the processing of the standby

operation program 38 in the case of the single

unoccupied cage (the unoccupied cage number NAV

= "1"). When the number of unoccupied cages is o/

2 or 3 (the ﬁnoccupied cage number NAV = "2" or

"3"), the standby operation program 39 or 40 in

Fig. 3 is executed. 1In this case, standby limitation

estimation values are found as to all the combinations

of zones in which the unoccupied cages are tentatively

caused to stand by, and zones in which the unoccupied

cages are caused to stand by are detgrmined in

accordance with the combination of the tentative

standby zones affofding the minimum standby limitation \;J

estimation valué, likewise to the calculations

of the arrival expectation times, cage position o

prediction, cage number prediction and standby limitation

estimation values in the étandby operation program 38.

Lastly, in an output program at a stép 41
shown in Fig. 3, the hall button lamp.signals 20

set as described above are delivered to the halls,
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shown in Fig. 3, the hall button lanmp signals 20 set as described above are
delivered to the halls, and assi gnnent signals, preannouncenent signals,
t he standby command, etc. are delivered to the cage control devices 11 -

13. The group supervision programat nunerals 31 - 41 is repeatedly
executed in the way thus far described. Next, the operation of the group
supervi sion program 10 in this enbodinment will be described nore concretely
with reference to Figs. 10 and 11. For the sake of brevity, let's consider

the case where the three cages A, B and C are install ed %n i he fuilding
illustrated in Fi #0923 ERELE5I19121% REARPYHEERE S92t T/ 7u of the

‘7th floor is allotted to the cage A traveling up ds._and that the cage

call [err] of the EUSER AT %nco&?wci'ageet%'al%fe#?{l‘é?r?#:etq_s&%asenent are
regi stered in the & eé%d{{xaé’fldé}ﬁiéjé)é"ﬁ r_dsT3The cage Cis assuned to have
j ust becone an unocclupi ed” cage. e positions  of the cages after the |apse

of the jpredeterm ned ti-f\% ;?lf?r:‘ﬁ%c‘f%g‘q{}g%%’gi,#@gfm 3¢ b 4 e situation

of F!g?fio are respecti sh Im Fig. 11. Accordingly, the
predictive cage nuwber and thgsdanily didédddd Ofh the way thus

far described.
Next, the operation of the group supervision
program 10 in this embodiment will be described
more concretely with reference to Figs. 10 and 11.
For the sake of brevity, let’s consider the caée
where the.th;ee cages A, B and C are installed
in the building illustrated in Fig. 9.
In Fig. 10, it is assumed that the up call
7u of the 7th floor is allotted to the cage A traveling
upwards, and that the cage call 1c of the 1st floor
and the cage call B1c of the 1st basement.are registered
in the cage B traveling downwards. The cage C
is assumed to have just become an unoccupied cage.
/ The positions of the cages after the lapse
of the predetermined time T (= 20 seconds) since
the time of the situation of Fig. 10 are.respectively
predicted as shown in Fig. 11. Accordingly, the
predictive cage numbers and the standby'limitatioh
estimation values in the case of tentatively causing

the cage C to stand by in the‘standby floors of

3



estimation values in the case of tentatrvely causing the cage C to stand by

]

I n the st andby fl oors of the respective zones [err] - [err]" becone as
t abul at ed bel ow. Zones for Predi ctive Cage Nunbers |n Cases of
St andby Tentative Tent ati ve Standby )

Limtati on Standby
Esti mati on of Unoccupi ed [err](T)[err](T)[err](T)[err](T)[err](T)[err](T)
Val ues Cage [err] 1 0 0 1

[ err] =400 the respectlve zones z1 - z becqpﬁ:éfrqabulated 0 1
0 0 pelow: 1 [err] =100 [err] . 0 0 2
0 0 1 [err] =900 [err] 0 0 1 1
0 T err =400 ferri- V) ) — © -1
1 [er@ nes 950 [eﬁ?tdlctlve Cage Numbers en Cases qgf OStandbyO
tive

P2
[err] =i9 iﬁﬂﬁ 5&551ﬁglannn %grangron
val ues ['el’olf] Unodceraie}d i sw[ eryi] N =(fer & ('ﬂ gm Thgﬁgf Eﬁgmt h@améle

younger |z&aeeNo. is selected 4nd th by co or standing by in
t he 4tth|ooE Whi ch T:5 Thg SpeciTrea ﬁr'rhe Zohe Zz IS_Set for the
cage C which®ts the unocclipi‘ed tage. t pridr-art' stanBby 48Rene, the
cage Ciis cayied to standg by 1mthe s{andbyoflooro(—els{ floery.qgotheizone

[err] ! Ther 'Fnrn YV a) nf_thg,caﬂng _ :
X 0 _ 0 2 0 0 : 1 P3 = 900
Z4 B i 0 0 1 : 1 0 ; 1 P4 = 400
i : ! =
Zs 0 | 0 1 . 0 1 . 1 P5 = 100
26 0 i 0 é 1 J 0 . 0 2 P6 = 900 ; k‘j

Thus, the minimum value among the standby
limitation estimation values P1 - P6 is P2 = P5
= 100. Therefore, fhe zone Z2 of younger zone No.
is selected, and the standby command for standing by
in the 4th floor which is the specified floor of
the zone Z2 is set for the cage C which is the
unoccupied cage.

With the prior-art standby scheme, the cage
C is caused to stand by in the standby floor (= 1s:
fioor)lbf the zone Z1. Therefore, two of the cages
will gather together in and near the 1st floor
in the near future, and long wait calls will be

liable to occur. 1In order to avoid such a situat:ion,
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wi || gather together in and near the 1st floor in the near future, and |ong
wait calls wll be liable to occur. In order to avoid such a situation.

‘a standby operation nust be performed again. In contrast, according to this
i nvention, the unoccupied cage Cis caused to stand by in the standby fl oor
(= 4th floor) of the zone [err] (or [err]) in consideration of the cage
arrangenent after the |apse of the predetermned tinme T, so that the
wast ef ul standby operation as nenti oned above can be reduced. As descri bed
above, the-enbodi nent co Eists i n that ca%e posi ti ons and cage di_rections
which will arise meﬁteaa ¥ PREPBRYOROMESE b Resfocredi 8FadPnce the
present point of tine,to elapse a.predeterm ned ti .are edi ctively
“cal cul ated, that tﬁ8nﬁﬁﬁ5grsg8F°5388§ Eﬁ Fggﬁeépyﬁg%28ﬂésggﬁtEPOFﬁgpﬁﬁﬁse
of the predetermn | pe. ar redictively.calcula basi s _of the
predi cted cage pos?g?%ngeégdgggﬁsgd??e%??gﬂsgyaﬁa %ﬁgtggaé?§3d§§°8ﬁeration
I s perfrmed accorgin o] redi d rs Lhe ¢ag . .Qre,

t he cagés do not cgncgﬁ%rggggfﬁ ggeg% aégagazérégg ?ﬁz &giggpfﬁéggéﬁgﬁgl

E?LLZ can be short39eéhanéagassfiyh?éMaﬁtCQEtQE EﬁQUEspsénokhehaear_future
_ present point of the. In the above enbodinent, in predicting the
predetermined time T, so that the wasteful standby
operation as mentioned above can be reduced.
As described above, the embodiment consists
in that.cage positions and cage directions which will arise
when cages respond to calls in succession since
the present_point of time to elapse a predetermined
time are predictively calculated, that the numbers
of cages in respective zones after ﬁhe lapse of
the predetermined time are predictively calculated
on the basis of the predicted cage positions and
cage directions, and that a standby operation :s
performed according té'the predicted numbers o
the cages. Therefore, the cages do not concentr:it2
\_/ in one place, whereby the wait times of hall ca.l:
can be shortened and wasteful runs can be reducei
in the near future since the present point of t:ire.
" In the above embodiment, in predicting the
'cage position and cage direction after the lapse of
the predetermined time T, a floor in which the

cage will réspond to the final call to become an
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cage position and cage direction after the | apse of the predetermned tine
T, a floor in which the cage will respond to the final call to'beconme an
unoccupi ed cage, and a period of time which is required till then are first
predi cted, whereupon the cage position and cage direction after the | apse
of the predetermned tine T are predicted. This is -based on the assunption
that, when the cage beconmes unoccupied, it stands by in the floor w thout
any further novenent. In a case where the unoccupi ed cage is always caused
to stand by in a specified floor, the cage position and cage direction may
be predicted under the condition that the cage is run to the specified '
fl oor. Besi dednorgupiefarepe seafea PeRiioth afhdimegahich ds |ikely to
become unoccupi ed, ' that i whi ch has a conparatively large traffic vol une,
the cage positFSﬂuéﬁﬂdcﬁéiideéet?GR & sibe PERGLOFeSy ¢SRPANd predi ct ed

under the condjition that the.cage_does not . becone unqgccupied even after the
| apse of the p#éﬂef%?ﬁiHBElgﬁﬁﬁg?PgbﬁagﬁiFﬁFﬁﬁtﬁﬁ@ égﬁfﬁféﬁans of an

upocoupL et CoOEsBLETLE 180 LiEReMInS bl sl BE D B L FVLCPer
call which wlb,pccil BREYaPEHOLRE! 18 shitBd oAl thi& ,PLALH 4T ned
cage becomes unoccupied, it stands by in the floor
without any further movement. 1In a case where
the unoccupied cage is always caused to stand by
in a specified floor, the cage_ﬁosition and cage N\
direction may be predicted under the condition
| that the cage is run to the specified.floor. Besides,
in a traffic state in which the cage is.less likely
to becohe unoccupied, that is, which has a comparatively
large traffic-volume, the cage position and cage |
direction can be easily calculated and predicted
under the condition that the cage does not beéome
unoccupied even after the lapse of tﬁe predetermined
time T, by omitting the calculations of an unoccupied
cage-prediction.time and a final call prediction
hall. Further, the cage position and cage direction
can be predicted considering also a call which
will occur anew before the lapse of the predetermined
ﬁime T. Still further, the final cali'prediction
hall may well be predicted finely on the basis

of the probabilities of occurrences of cage calls
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time T. Still further, the final call prediction hall may well be predicted
finely on the basis of the probabilities of occurrences of cage calls 34
and hall calls evaluated statistically, unlike the sinplified nmethod of
~calculation as in this enbodi ment. Although, in the above enbodi nent, a
bui |l di ng has been divided into zones as illustrated in Fig. 9, it is also
easy to sequentially alter the way of setting zones in accordance with tine
zones and the uses of respective floors (such as the main floor, a
restaurant floor, a neeting roomfloor, and a relay floor) besides the
number of floors &R thie hififddrs Fvalatad atatdgdsicalivaddinlide the
directions of hal need gqt,alma s .be considered for determning the

|
zones. Further, ifisheé EhIaRthad oLicidRLatiAn &% o dhtismt i on

values (> 0) for sel%%%h%%}the nost suitable standby floor have been
respectively set i B! quﬁng cases: (1) Case of the setting of

br edet o m ned zone becaneehEeat | His UL SR d biaaing
has been divided into zones as illustrated in Fig. 9,
it is also eaéy to sequentially alfer the way of
setting zones in accordance with time zones and
the uses of respective floors (such as the main
floor, a restaurant floor, a meeting room floor,
and a relay floor) besides the number of floors
and the numbgr of installed cages. 1In additioﬁ,
the directions of halls need not always be considered
‘for determining the zones. |
Further, in the above embodiment, standby
limitation estimation Qalues (> 0) for select;ng
the most suitable standby floor have been respectively
set in the following cases:
(1) Case of the setting of tentative

K—j _ standby in which the predictive number of cagés
in a-predetermined;zone becomes a prescribed value
or greater.

(2) Case of the setting of tentative

standby in which the prédictive number of cages
in a specified zone (upper floors or lower fioofs)

becomes a prescribed value or greater.
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(2) Case of the setting of tentative standby in which the predictive nunber
of cages in a specified zone (upper floors or |ower floors) becones a
prescri bed value or greater. (3) Case of the setting of tentative
standby in which the predictive nunber of cages in a specified zone (the
main floor) and zones nearby becones | ess than a prescribed value. (4) Case
of the setting of tentative standby in which the predictive nunber of cages
in a predeternmined zone is 0, and besides, the predictive nunbers of cages
in adj acent zones are also 0. However, the setting conditions of the
standby limtation estinmation val ues based on the predictive nunbers of
cages are not restricted(30 Case ioft athes a3t imdN o dwhtd oinge may be

enpl oyed as | ong as whet her or not cages will concentrate is decided using
t he predictiveshanibysiof wbaghs thien paeddiitdtdive trhumbstmmodbycdges t at i on
estimation values are not restricted to fixed values such as "1600", "900",
"400" and "100inas epechéiedbedineedtthebmairhd laan)i mpt aatied ons may wgl |
be expressed by a fuzzy set so as to determ ne the standby limtation
estimation val 083rBKH PREOBES| 4e6F thamenteesaribaghdalsie val ues t hereof.

(4) Case of the setting of tentative

standby in which the predictive number of cages
in a predetermined zone is 0, and besides, the
predictive numbers of cages in adjacgnt zones are
also 0. However, the setting conditions of the
standby limitation estimation values based on the
predictive numbers of cages are not restricted
to the listed cases. Any conditions may be employed
as long as whether or not cages will concentrate
is decided using the predictive numbers of cages.
In addition, the standby limitation estimation
values are not restricted to fixed values sucﬁ
as “1600", "g00", "400" and "100" as in the embodiment,
but the setting conditions may well be expressed W/
by a fuzzy set so as to determine the standby limitation
estimation values on the basis of the membership.
function values thereof.

Further, in the embodiment, whén twq or more
unoccupied cages exist, standby limitation estimation
values are obtained as to a;l the combinations

of zones in which the unoccupied cages are tentatively

R{%
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Further, in the enbodi nent, when two or nore unoccupi ed cages exi st,
standby limtation estimtion values are obtained as to all the

conbi nati ons of -zones in which the unoccupi €d cages are tentatively

caused to stand by, and the standby floors of the unoccupi ed cages are
respectively determined in accordance with the conbination of the tentative
standby zones mnimzing the.estimation val ues. However, the nethod of
determ ning the standby floors in the presence of the two or nore
unoccupi ed cages i s nhot

restricted to this aspect. en .t he nunper, of
unoccupi ed cages | SAUFHA T FEARHPY 'nﬁﬂ%&%}?gfwdﬁyo&@ﬂr%lﬂ@m t he
nunber of unoccupi ed cages is |arge, .the nunber. of, c inaLion.becones
large in the ext r_eHé‘,océ%(?l gﬁgg,get%n&rg é'rqs?&c%_tlhveelﬂr TR 44 ong
calculation time i g expanded TG ¢hQ GonBUedibd U GaRe WAL e o or
more unoccupi ed cages éxi st, the standby I''mtation estimtion vValues are

found uader the conghbisRs Alals mlnxim%ang;a%é SdlBMaAliore ok qased to

stand by and that the remai ni ng unoccupi ed cage or cages Is/are caused to

stand by at their Hbeeker,elthd Rettba ¥ dte HlidHY thleo¥tatlagyhe
unoccupi ed cage tentatively caused to stand by is determ ned. This

processing is exec@liedrsucactiey @resedicedldf the two or more unoccupied

cages is not restricted to-this aspect. When the
number of unoccupied cages is small, the above
method has no problem, but when the number of unoccupied
cages 1is iarge, the number of combinations becomes
large in the_extfeme, and hence, there arises the
problem that a long calculation time is expended.
Therefore, even in the case where the two or more
unoccupied cages exist, the standby limitation
estimation values are found under the conditions
that only one cage is tentatively caused to stand
by and that the remaining unoccupied cage or cages
. is/are caused to stand by at their floors left
W/ intact, énd the standby floor of the ﬁnoccupied
cagé tentatively'caused to stand by is dgtermined.
This processing'is executed successivel? for all
the unoccupied cages. It is obvious from the foregoing
embodiment that such a system can be readily realized.
Moreover, means for selecting the standby

floor of an unoccupied cage is not restricted to
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t he unoccupi ed cages. It is obvious fromthe foregoi ng enbodi nent that such
a systemcan be readily realized. Mreover, neans for selecting the standby

fl oor of an unoccupied cage is not restricted to that of the above
enbodi ment, but it my well be a systemin which standby zones (standby
floors) fulfilling standby [imtation conditions are excluded from

candi dates for the standby fl oor beforehand. Considered as the systemis,
for exanple, one in which a standby zone having a | arge standby limtation
estimation value is excluded fromthe candi date standby zone so that, from
anong standby zones having standby limtation estimtion values snaller
than a predeterm ned val ue,” the regul ar standby fl oor may be sel ected
according to a predetermned criterion (for exanple, the shortest running
di stance to the standby floor or the shortest arrival tinme). In the
foregoi ng enmbodi ment, the cage positions - and cage directions of —
respecti veeKa0RF &héeab&nhe drifpimehtad putdet eddyi Red 1t bee have been ol
predicted as to one predetermined time T, and standby limitation estimation
val ues hawe syzs@emcahcuhmleobmdtﬂyeZDasSs(%)f-amﬁa? flegrsted cage positions
and cage directigons. Howeve the final standby limtation estimation value

P can aIscf%i§l&&§PFys§%Edéﬁ;%ﬁﬂhﬁaFBBH pepdtyiors are excluded

from candidates for the standby floor beforehand.
Considered as the system is, for exampié; one'in which a standby
zone having a large.standby limitation estimation '
value is excluded from the candidate standby zone Kg)
so that, from among standby zones having:standby
limitatién estimation values smaller than a prédetermined
value, the'reéulaf standby floor may be selected
according to a predetermined criterion (for example,
‘the shortest running distance to the standby floor
or the shortest arrival time).

In the foregoing embodiment, the cage positions -
and cage directions of respective cages after the

lapse of a predetermined time have been predicted

as to one predetermined time T, and standby limitation \_)

esfimatioh.values have been calculated on the basis
of the predicted cage positions and cage directions.
However, the final standby limitation estimation
value P can also be easily set as.described below:
As to a plurality of predetermined times T1, Tz,

... and Tr (T1 < T2 é eseas < Tr), the cage.positions

and cage directions of the respective cages after

the lapses of the predetermined times are predicted.
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As to a plurality of predetern ned tineé [err] ... and [err] ([err] <

[err] < ... < [Jerr]), the cage positions and cage directions of the
respective cages after the | apses of the predetermined tines are predicted.
Further, as to the plurality of predetermned tinmes [err], ... and [err],

“the predictive cage nunbers [err] - [err] of respective zones Z (m= 1, 2,
...) after the | apses of the predeterm ned tines are cal culated. Lastly,
standby limtation estimation values P(T1), P(T2), ... and P(Tr)
respectively set by ¢ i_natiops err e err errl, .. . k. ... and
(Cerrl, =Y are wErERREH"ans BRabhe' Phurariby, he pEbabermingd Sinesi
calculated in confarm th with orLmul g, P = _.lLecr] + rrl +.... + J[err]
(where [err], ... ghd é(rI'de%gge&méigﬂ? ngggﬁgﬁ%ﬁtggse %HmPﬁFg case, a

cage arrangenent afy eply oOng g?ggibgfpgngcggV%iggngsi§ n?h poti ced, but

cage arrangenments am the plum 0 nts of finme [emr], ..."'and Tr are

generaQLy estimted, Thgeekorenet Ngpuakt okl PRE Bbelatbrmahba ¢3pele further
shortened in the near future since Fhe present point of time. Regarding the

wei ght coefficientgrgesdlculatedandrLhgely, 88ahbbystiimtedtiBnFegtihdthynay
of exanple, several setting aspects are considered dependi ng
values P(T1), P(TZ), ... and P(Tr) respectively
set by combinations {ﬁ1(T1), N2(T1), ...}, {ﬁ1(T2),
Nz(T2)' ...}, ... and {N1(Tr)’ Nz(Tr), ...} are
weighted and added, that is, the estimation value

P is calculated in conformith with a formula: P

k1-P(T1) f.kZ'P(TZ) + ... + kr-P(Tr) {where k1,

K,s -.. and k. denote weight coefficients). 1In
this case, a cage arrangement at only one certain
point of time T is not noticed, but cage arrangements
at the plurality of points of time T1, TZ’ ... and
Tr are generally estimated. Therefore, the wait
times of hall calls can be further shortened in
the near future since the present point of time.
./ Regarding the weight coefficients ks Kys .. and
'kr,.as illustrated in Fig. 12 by way of example,
several setting aspects are considered depending
upon the time-varying cage arraﬁgement to which
importance is attached. Any of the aspects may
be properly selected in accordance with traffic

states, the characteristics.of a building, etc.
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upon the time-varying cage arrangenent to which inportance is attached. Any
of the aspects may be properly selected in accordance with traffic states,
the characteristics of a building, etc. Moreover, using a plurality of
predeterm ned tines, the predetermned tine of the cage arrangenent is
permtted to be changed dependi ng upon traffic states, whereby the services
of wait tinmes etc. can be nore enhanced. As described above, according to
this invention, when an unoccupi ed cage is detected, positions at which the
unoccupi ed cage is caused to stand by are tentatively set so as to predict
t he nunbers of cages which will lie in a certain floor or a certain floor
zone after the | apseMoteavpredeséngi aegliired,itgndfa piedeit drniMiiach t he
unoccupi ed cage is to dispersively stand by is selected by estimating the
predi ct ed val uesim&her ther predbtevaineti timef of thge cageanrgem®@Rfenddith t he
| apse of time can be accurately grasped, and a group supervision nmethod for
an el evator systenpefPthtedntenhbet ehangedndeprendimgoapenhdidafdald and igan
reduce wasteful runs is provided,.

states, whereby the services of wait times etc.

can be more enhanced.

As described above, according to this invention,

when an unoccupied cage is detected, positions

at which the unoccupied cage is caused to stand

by are tentatively set so as to predict the numbers

of cages which will lie in a certain floor or a

certain floor zone after the lapse of a predetermined

time, and a floor in which the unoccupied cage

is to dispersively stand by is selected by estimating

the predicted values. Therefére, the variation

of a cage arrangement with the lapse of time can

be_accurately grasped, and a group supervision

method for an elevator system which can shorten

the wait time of a hall call and can reduce wasteful \/

runs is provided.
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N
What i's clainmed is: 1. In a nmethod of group-supervising an el evator
systemwherein a hall call is registered when a hal —button disposed at a
hall of a floor is depressed, a cage to serve is sel ted for and assi gned
to the registered hall call fromanong a plurality ofmﬂ ﬁﬂ ﬂm
assigned cage is controlled so as to stand by in a pr when
It has responded to all calls; a nethod of group- superV|S|ng an el evator
system characteri zed by conpri5|ng an unoccupi ed cage detection step of
detecting a cage having no cage call and no allotted hall call, as an
unoccupi ed cage from #metg isaicdadmedaliist:y of cages; a cage situation
prediction step of predicting a cage situation of the cages operating in
response to the callsl.aftdm Paa§ég9ﬁ 2iposoupesnpesyising sat eflgvator
- predicting a near future, and tentatively setting standby positions for
sai d unoccupi ed cage é@ﬁ&@@e&hﬁfeéﬁlé DﬁgécﬁﬁﬂédléagégdéXGE?ﬂlo§Peﬁ so as
to precht cage S|tuag 3ns of sai d,unoccuypi ed ca %g after the | apse_ of said
predetermined tinme un8&rlaRuiéen PFBHsFﬁaPtséla ho@&upi E4°CEgdSr ARETESSeA,

and stands by at the gegg%gl¥glgeset QOSIt c%ed for and assigned to

rve
the registéred hall call from among a plurality
of cages, and the assiéned cage is controlled so
as to stand by in a predetermiﬁed floor when it
has responded to ail cails;
~a method of group-éﬁpervising an elevator
system qha;égterized by éomprising:
'an'unoccdpied cage detection step of detecting
a cage haviﬁé no cage call and no allotted hall
call, as an uﬁoccupied cage from among said plurality
of cages;
a cage situation prediction step of predicting
a cage situation of the cages operating in response
to the calls, after lapse of a predetermined time
— ' set for predicting a near future, and tentatively
setting standby'positions for said unoccupied cage
detected by said unoccupied cage detection step, so
| as to predict cage situations of said unoccupied
cage after the lapse of said predetermined time
under an assumption that said unoccupied cage runs

to and stands by at the tentatively set positions;
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a cage nunber prediction step of predicting nunbers of cages which will lie
in certain floors or certain floor zones after the | apse of said
predetermned tine, on the basis of said cage situations after—said
predeterm ned tine predicted by said cage situdgy tep;. and a
standby position selection step of estimating 33"“'” mmm;ges

predi cted by said cage nunber prediction step, anhd¢selecking the fl oor

the floor zone in which said unoccupi ed cage is to stand by, on the ba5|s
of the estimation. 2. A group supervising apparatus for a group

supervi sory el evator system having hall call registering neans for
registering a hall call when a hall button is depressed, assigning neans
for selecting a cage to serve fromanong a pIuraIity of cages and assi gni ng
to the hall call, cage control nmeans for, contrall ogg ggra ions such as

cage traveling directi SAIGPEPRERAPT 3 CHPhrATPe *%hd openi ng. and
closure of a dagineddd oke80ad! Of: LS, £ Ui B c%?@ﬁ:.ﬁaﬂoéf'g sai d assiigned

hal | call, by neafs for stan y the cage in a predeterm ned

floor when It T ereeRaANEedok Oz 8hés C@M& @he nayeei 8¢ theacage to a

predeterm ned floor and then standing by in the floor conprising:
predetermined time, on the basis of said cage situations

" after said pfedetermined time predicted by -.said

cage situation prediction step; and

a standby position selectipn'step of estimating
said numbers of cages predicted by said cage number
prediction step, and selecting the floor or the
floor zone in which said unoccupied cage~is to .
stand by, on the Easis of the estimation.

2. A group supervising apparatus for a group suservisory
elevator sysfem having hall call registering means for
registering a hall call when a hall button is derressed,
assigning means for selecting a cage to serve from armcng a
plurality of cages and assigning to the hall call., :-z3e
control means for controlling 6per;tions such as zaze
traveling direction determination, depérture, stcczaze and
openiﬁg and closure of a door and responding the cage =0

a cage call and said assighed hall call, and stand-by

"

means for standing by the cage in a predetermined Zlco
when it has responded to all calls or traveling the cage to
a predetermined floor and then standing by in the floor

comprising:

./
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a

Unoccupled cage detecting neans for detecting a cage having no cage cal

and no allotted hall call, cage situation predicti reting a
.cage situation and dlrectlon of the cages sequenti al

response to the cage calls and allotted hall calls ftlwiﬁmn lwre
point, after l-apse of a predetermned tine set for

fugure, and cage nunber predicting neans for predicting nunbers of cages

which will lie in certain floors or certain floor zones after the | apse of

said predetermned tine, on the basis of said predict cage situation and
direction, wherein saP&°§Fé}ﬁ’d-eﬂycﬁ'§§n§e§§l CHNS MRETS F&F RRAEPS & Fage

the’ basi Edo?a?ﬁeh%ahﬁafﬁ‘%bﬁsd%sﬁi e§ga§ G RT S

t f I I
Fhot cai'd it uat FOROBEaRRC PERE IheaRg BSPR So5s speditei Rl R ey %E‘lﬁ%{’ay»mn
and ddLectlon at dphq&g E&% f dkkfer g%tes%%%%%lg§rﬁ}ia 2 nuﬁb r age

nunber predlctlng neans ~sim ¢S &6 to pre cages

on the predeter "5@; OBE30§ O_fther eggta__eg@ﬂ%d gnfgl Q91 AR %talaa'c%myrfqldnné
e al y

of different pr rmned tinmes means stands by sa

predicted number ,obseagesiRe Peiakl i B¢ tak i%b@eprr%|b&%d@&é¥ﬁﬂﬁ§&”ﬂlme set
predet erm ned ties.

for predicting a near fugure, and cage number predicting

means for predicting numbers of cages which will lie

in certain floors or certain floor zones after the lapse of

~ said predetermined time, on the basis of said predicted
cage situation and direction, |
wherein said stand-by means selects the floor in which
said unoccupied cage is to standby by said unbccupied cage
detecting means, on the basis of the number of rzradicted
cages.
3. A group supervising apparatus for an eleva< r system
as claimed in claim 1, characterized bf that sa:.! situation
predicting means calculates to predict cage éi:::t;:n and
N direction at a plurality of differené predeterm:n~: times,

predict the number of cages on the predetermlne, fioor or
predetermined. floor zone at said plurality of different
predetermined times, said stand-by means stands by said
oredicted number of cages by weighting at said plurality of

different predetermined times.
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4, A group supervising apparatus for an elevator systemas clainmed in
claim1l, characterized by that said stand-by neans does not sefect tthe

f:l oor exceeding a specific value in the nunber of pr sai d
pr edeterm ned fl oor zone as unoccupi ed cage stand- byﬂmm)mmﬂnﬁﬂmnmoup
supervi sing apparatus for an el evator systemas claine ith ¢ amm §, =
characterized by that said stand-by nmeans does not select the roor I n

whi ch the nunber of predicted cages in said predeterm ned fl oor zone
becomes zero as anoccapyedupagepeiangify hbpatratls fof @O eVERRTYisSigtem
apparatus for an elevator systemas clained in claim1, characterized by
that said stand-dy crtafmedogs odaimelecthhbacteedzednbyhithiat! lvaidustandeh
predicted cages in said predetermned floor zone is zero and the nunber X
predi cted cages mmpahhedbksohozoBseladjtacaert flleozai d predeterm ned fl oor zone
al so beconmes zero as unoccupi ed stand-by floor. 7. A nmet hod of - —

gr oup- superV|S|oﬂx¢%ﬁdangeae$ae©Lfs95Yé &céor@hngnpmbérapﬁlPrgdbstadthéghﬁ
as herei nbefore described. 8. roug super vi si ng appar at_.us

substantial |y aslméyﬁbe:@%ta@weéeé RPFh zpéﬁeﬁén&éOFGuml@ér gageof
Figures 1 to 11 Q{aEQEbQCFQ”Ba”Y'”Q dr awi ngs. 44 :

5. A group supervising apparatus for an elevator system
as claime in claim 1, characterized by that said stand-by
means does not select the floor in .
which the number of predicted cages in said predetérminedk’)
floor zone becomes zero as unoccupied cage stand-by flbor.

6. A group_supervising apparatus for an elevator system

as claimed in claim 1, charactérized by that said stand-by
means does not select the floor in

which the number of predicted cages in said predetermined
floor zone is zero and the number of predicted cages in the
floor zone adjaceht to said predetermined floor zone also
becomes zero as unoccupied stand-by floor.

7. A method of group-supervision for an elevator system according \,)
to claim 1 substantially.as hereinbefore described.

8. A group supervising apparatus substantially as hereinbefore

described with reference to Figure 1 of Figures 1 to 11 of the

accompanying drawings.
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