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managenent control nmethod for an el evator capa .
a group managenent control of an el evatlor based [dpawingl® 1RAEPE:-nE- LOPRIPE i Ta--

by deciding a corresponding car to be allocated [abdthet :pmaesal.damceageit]....
a predeterm ned hall call based upon a traffic iflow.and the fuzzy theory ‘

which are differ fromthe characteristics of each building. 2. Description
of the Conventional Art ConEtEVAIOR CONTROYrSYSTEMNagenent control for an
el evator is referred to 15 generally control an operation of an
el evat or under a predeternm ned control condition. The najor objectives
thereof are to reduce waiting tinme at each floor, enhance anticipated call
rati o, nmaBAGKREGROUNRIOF THEGPYENIYONer car, and advant ageously decrease
el ectrical power consunption. Here, the anticipated call ratio is defined
as a ratio between an actually operating 20 correspondi ng car
operation in accordance with a hall call after a predeterm ned hall call at
a pPedet er ni ned- Fiebbef tednvéntioant i ci pati on thereof. In addition, the hall
call is defined as a call of calling a predeterm ned car at a predeterm ned
floor, and a caneduesent dnveatipmaelaies oo (FIRYP Magagereant cenieldmsthodoferian t he
el evator for getting off at a desired floor. 25 In order to
satisfy ¢ HEvaih\And: Brraictig <0 3 EMPRRNEY | PR MANAZERANG FENFelnmgtiedntor an . 5.
control folr t he elag) atgrff%enellrgal l. conasi sts of a hall call  all oc%%i on
funct i on, “EVHPS PRI PbFIESHEY PeroTRg Br8™ouP FREFICRFNE SRYD OfranTeYBA.  and
an adapt abi@g GRA' e by dHRASEH deRBlhe' £ EotliBRRER; Ur 1'6e WIBLHdLin

10 accordance with a predetermined hall call based upon a traffic flow and the fuzzy theory

which are differ from the characteristics of each building.

2. Description of the Conventional Art
Conventionally, a group management control for an elevator is referred to
15 generally control an operation of an elevator under a predetermined control cofidition. The
major objectives thereof are to reduce waiting time at éach floor, enhance anticipated call
ratio, maximize elevator's capacity per car, and advantageously decrease electrical power
consumption,
Here, the anticipated call ratio is defined as a ratio between an actually operating
20 corresponding car opefation in accordance with a hall call after a predetermined hall call
at a predetermined floor and the anticipation thereof.
In addition, the hail call is defined as a call of calling a predetermined car at a
predetermined floor, and a car call is defined as to push a predetermined button in the
elevator for getting off at a desired floor.

25 In order ro satisfy the above conditions, the function of the group management



In the hall al.location function, one nethod of anticipating a possible -
traffic flow 5 is used based upon the past and current traffic
information with statistical data. Here, the traffic flowis defined as a
di stribution of passengers who get off and/or get on the car at every
floor. The nore accurate.anticiﬁét?on'of the traffic flowis subject to the
conditions of the building, whereby the elevator may not be properly
managed thereby. In addition, even though a proper statistical value are
deci ded -for the best 10 performance of the elevator, the proper
managenent of. the el evator can not .be achi eve e to the. abr Jdraffic
o and teeiabid s by Rererly nsieR o el et aigSaiRabicistoh SRR ne
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the pr ops&f, %Rﬂo%&io??heoﬁaffﬂecoﬁ{iﬁ%ﬁt or against the changing traffic flow 15
However , at present a new systemusing so called artificial intelligence
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el evator, as shown I ncludes a h | registration deVice 10

for regi staficbvd id@éfinedasla B¥rbEBES of PassBhgr® Whoer 48 andjor geflBN itkec0 for
controlling the drive of each car of the elevator, a traffic state

i nf or mat i Anevep UlocdeThe emafd hdtiradd!taptitipatich tofehé naffic Clowt & eubjédtolomedel on T1
by processing the traffic signal IN outputted fromthe hall call

regi str ateomditidhsafidhd beildiag, wisdrébyctetaiotatatanay rofe, prapgiyompnaved araent

control neans 50 for outputting the elevator control information CO by

recei vi ng t he br afiditionsentre thaugbravaropen Fatistizald valug rave plepided demelt besint r ol

si gnal 25 out put device 40 for outputti n? t he group managenent

corft r ol sﬁegf%mawwﬁp Beteleyvatesy the praper managemens ot she eleyaser @avicc ke aghievpd t he
nagenent control_nmeans 50, as shown in
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control Gk ?heSaZDot/g-rme%%%écf) ;l)rlolalggxsfi thte]% elvat(%)?lskllould be designed in consideration with
the conditions and characteristics of the building, thereby achieving the proper operation
of the elevator against the changing traffic flow.

15 However, at présem a new system using so called artificial intelligence Based upon
the fuzzy theory is used therefor, thereby resolving the hard-to-resolve problems which
occurs due to the control method based upon the statistical data.

A conventional group management control for an elevator, as shown in Fig. I,
inctudes a hall call registration device 10 for registering a hall call by users, a car control

20 device 20 for controlling th.. drive of each car of the elevator. a traffic state information
tnput device 30 for outpurting the traffic state information T1 by processing the traffic
signal IN outputted from the hall call re_:stration 10 and the car call control device 20,
a group management control me-ans 50 for outputting the elevator control information CO .

by receiving the traffic state information TI, and a group management control signal

25 output device 40 for outputting the group management control signal QUT to the hall call



al l ocation function, an input/output control device 53 for enabling
interfaces with the 5 traffic state information input device 30 and

t he group nanagenent control signal output device 40. The operation of the
conventional group managenent conty ol nethod for the elevator will now be
expl ai ned. The maj or function anong the functions of deciding which car is
all ocated to the 10 hall- call is the so-called hall call allocation
control function which decides a predeterm ned one of cars which are in the
ready state. To begin with, in the traffic anticipation step S1, the

traffic ék%gggﬁgggiggqbgﬂdye %tcBHﬁBF&'eJiétpﬁ@),t he traffic state information

i nput device I's ITnputted 1nto the 1 nput/output control device 52 of the

group nanagemgRé fgf&@tMageﬁeﬁtsCo‘i&og #Rans 50, as shown iRFig 2fiht1Gd&! /bl
information TlI, Tor exanple, contains traffic flow ambunt of indicating the

nuber oproResERNGEE SPeh Halll éalh@ildcation @aaftol 8eand 62 bt @EniAsIHNEAVhAID call
direction of car, the nunber of on-board passenger in each car, the nunber

of the callocadibh fimgion} aRtihgiyoapi coardladdvieabl foreanstlingtin@ifacaandith NBe
current control performance statistic P. Here, the control perfornmance
stati st i tafficcant anfosndtion ippasienige 30andube gpepunirtagameRControl signdieutpubhe
passenger's maximumwaiting tinme, a registration change ratio of the car

cal |, andetibe4®unni ng nunber of each car. Here, the average waiting tine is
referred to the average val ue of the passenger's waiting tinme to arrive at
a predet er mi ndéefapsmtion; of xhni@nvgxtmaf) geuipl maaegement coarplagedwgefor sheraxi num
waiting tjnme is referred to the maxi num val ue of the passenger's 25

wai ting Eieigror sk nowebe explaingdat i on change ratio of the car hall is referred
to the ratio between the re it?lte?red_ car ﬁal.l and .t.he car, cal his
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To begin with, in the traffic anticipation step S1, the traffic state information TI
outputted from the traffic state information input device 30 is inputted into the
input/output control device 52 of the group management control means 50.

15 The waffic state information TI, for example, contains traffic flow amount of
indicating the number of passenger per unit hour in each car, location and moving
direction of car, the number of on-board passenger in eaéh car, the number of the car call
registration and the hall call registration, and the current control performance étatiszic P.

Here, the control performance statistic P contains the passenger's average waiting

20 time. the passenger's maximum waiting time, a registration change ratio of the car call,
and the running number of each car.

Here, the average waiting time is referred to the average value of the passenger's
waiting time to arrive at a predetermined floor, in which a hall call occurred, a
passenger's maximurm waiting time is referred to the maximum value of the passenger's

25 waiting time, and the registration change ratio of the car hall is referred to the ratio
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5. anticipated. That is, the anticipated traffic fl ow may obtained by
the followi ng equation. LTI = (1-[err] * Told + [err] * Tnew

Formula (1) Where LTI is the anticipated traffic flow, Told is the
previously stored traffic flow, FneW is the current traffic fl ow obtained
as the traffic state information TI, and [err] is the exponential snoothing

val ue. 10 Thereafter, in the control performance antici pation
step S2, the control constant nunber in accordance with the antici pated
traffic flowis decided Qy the, simylation, Here, the control, constant
number is bp@’(%tga r?%stareaﬁx &al} a8 ‘-‘@H‘:ﬁgl""l’é‘?}h}sd&“ﬁ%ﬁeg‘??ﬁﬁi'conput ed for
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i S obtained. erearter, the constant nunber i s changed and then the group

managemnent runnL'pgg(q-ggwair@ldSi gu+ ghew using. Lherggmangg@y constant nunber,
whereby a predeterm ned constant nunber at the best running perfornmance is

obt ai ned t hr ougvheRPETY &d 1hé Bticigated Gaffnflow T8ld Bathe pRetianRly fivredetraffic used
in the actual group managenment control. 25 I n the conprehensive
eval uat i onfldwNThdwois Geeuakenoraffit EpwSShtainbé as drparafie smtes formation T1, and §

eval uation function is operated based upon the traffic information Tl and

t he above ®ahs espunentiaiisenrootiieg ealut.he conprehensi ve eval uation function is
referred to a function of evaluating the evaluation itens by each car in
orde® to deci deThéreaftercr thfresoamlom%mmw angicipgripn step| S2, the control constant

number in accordance with the anticipated traffic flow is decided by the simulation. Here,
the control consiant number is referred to a ratio reflected per evaluation item computed
for evaluating the performance of each car and has different values based upon the
running strategy.

15 The method of deciding the control constant number using simulation will now
be explained in dezail.

To begin with. a predetermined traffic flow is decided to test the performance of
the group management control for the elevator, and the control constant number adapted
to the previously set traffic flow is defined, and then the group management is simulated,

20 whereby the result of the running is obtained. Thereafter, the constant number is changed
and then the group management running is again simulated using the changed constant
number, whereby a predetermined constant number at the best running performance is
obtained through repeated simulations, and thus the constant number is used in the actual
group management control.

25 In the comprehensive evaluation function operation step S3, the comprehensive
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5 occurred at a predeterm ned floor and may be expressed below. E= Mn
{ferr](e)} [err](e) = {A+(kb*B) + (kc*C) + ....} - (kx*X) + (ky*Y) where E
is the m nimum val ue of the conprehensive evaluation function, Mn is the
m ni mrum val ue, [err](e) is the eonprehensive evaluation function for each
car, Ais the 10 passenger's possible waiting tine for a hall call, B

z
v
3
H

is the statistic of the full car at the floor where a hall call occurred, C

is the statistic of the passenger's long waiting tine when allocating hall
calls, Xis the stop concentration, Y is the state evaluation function of

t he el evevebatiomfundtion iscoperated lbpsedr uparh thec trafficainformatipe (TIodndethehatoval uat i on
item That is, the conprehensive evaluation function [err](e) is conputed

i N accor¢®asest nynber. with the above evaluation itens A, B, C, X, Y per
car and each evaluatjon itemreflecti.on, ratios, kb, _kc re, the

k ky. He
stop corla®iet the:Gosmprehensive svaluation fusctian s, mfcrEsd of functien ob evaliating

o e i b i GBS B b S HaSOBE R S
reducing_the electrical po consunption, 2 In the car
alefocati cﬁ“ﬂ@%?ﬁ?@ﬁedg&gﬁwogS'P‘i&@ebenfwgﬁsg%dapelggrrespondi ng to a m ni mum
val ue of the ﬁwﬁq%i}ve eval uation function [err](e), and the el evator
control inforrmation i's outputted to the group managenent output device

40 in order t9(65cmqé%k&ggﬁgd&g;%gﬁt_g@gh&k%g{g) gggya{z)or control information CO

transmtted to the nage signal output device
40 fromthe gyReR FRAESRRMuARERE of the %%}hn%xgﬁé’rﬁ%eevaﬁ%&ﬁhﬁ&mn, MEris

el evat or door cl osing/opening command, nd of distributing each car,

hal | - cal the ghinffidhivalies BgH)as theaddehpréHEnsiob eslgRtadnSfuh@fonVidf bRUTat A B ¥
devi ce. However, according to the conventional group managenent control for

the el evpdssengess possitid evaitinyt rimk fpesn fhallnailic® anhé siapsiicd sfithefalhear s dheci ded
by an operation of
floor where a hall call occurred, C is the statistic of the passenger’s long waiting time
when allocating hall calls, X is the stop concentration, Y is the state evaluation function
of the elevator, and kb, kc, kx, ky are the constant number of each evaluation item.
That is, the comprehensive evaluation function O(e) is computed in accordance

15 with the above evaluation items A, B, C, X, Y per car and each evaluation item reflection
ratios kb. ke, kx. ky. Here, the stop concentration X is referred to an evaluation value for
distance between floors where hall calls occur and if the stop concentration is increased,
the running number of the elevator is decreased, thereby reducing the electrical power
consumption.

20 In the car allocation decision step S4, a predetermined car corresponding to a
minimum value of the comprehensive evaluation function ©(e), and the elevator control
information CO is outputted to the group management output device 40 in order to
control the decided car.

The elevator control information CO transmitted to the group management control

25 signal output device 40 from the group management means 50, for example, contains



5 the repeated sinulation, it is inpossible to control the traffic
flowin real time. I'n addition, as using the algorithm of the conprehensive
eval uation function directly, the changes of the traffic flow has a
different distribution with a stabistical nodel previously defined, so that
the optim zation of the control constant nunber is actually inpossible for
the group managenent traffic flow That is, the conventional group
managenent control 10 met hod for the elevator is disadvantageously
restricted to cope with the wide range use of -the traffic flow based upomn

t he chardevaser degrcelogingfopenipg qognmands\commany efhdisaihuting zach eaf, ka8l of t he
control constant, nunber. SUI\{MARY THE | NVE Ig)\l.15 Accordingly, it is an
obj ect cAllacadonysigaalnand Romralisignalsoiop vauPeRdisPIY 88¥Ctranagenent contr ol

net hod for an_el evator. i's anpot her object of the g‘oresent iav nti,on to
a Vi
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for collecting information concerning a current traffic flow occurr

each hal fefall sihd: G@loptitiddtidhidfehd daditros batthanb h@Rbdra§ adtbdlyVinpessilé @sdrat i on
collected at the traffic flow collecting step; a traffic flow anticipating
step forthanirbep mAbhggnet tiaffid flowl Thay iafthe cotvenlia gfsupl mad géméri cbassld upon
the information studied at the traffic flow study step; a 5 specific
nbole | udmethexdtfos thepelévmoy isdijsadyamtagqoaslyf testrioed @o cope withohdwitg rangd hee

traffic

of the traffic flow based upon the characteristics of the building by using the optimization

“method of the control constant number.

SUMMARY OF THE INVENTION
15 .
Accordingly, it is an object of the present invention to provide a group
management conirol method for an elevator. |
It is another object of the present invention to provide an improved group
management control method for an elevator capable of efficiently performing a group
20 management control of an elevator based upon building equipped with elevaiors by
decidiﬁg a corresponding car to be allocated in accordance with-a predeterrnined hall call
based upon a tratfic flow and the fuzzy theory which are differ from the characteristics
of each building.

To achieve the above objects, there is provided an improved group management

25 control method for an elevator, which includes the steps of a traffic flow collecting step
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fl.ow anticipated at ‘the traffic anticipating step; an allocation control

strategy establishnent step for establishing control strategy for
allocating a proper car based upon a specific node judged at the specific
node judgenent step and the information and rul e defined by building
manager; a conprehensive eval uati dn functi on operation step for operating
10 a conprehensi ve evaluation function for each car when a hall cal
occurs; an allocation possible car selection step for selecting a
predeterm ned car possible for a hall call based upon the conprehensive
eval uat i foncoliasting infoupasiont eericemning ecustsaptraffie flow ecaumad ahedch hall valt andn
operation step; a control itemvalue operation step for operating an input
val ue petarcanmafbic flewnstedy sign for |studying upf@%at@necqiﬁptedeate ¢ amaffic flave

al | ocati on possible car_15 _ Sselection step:. and an all ocated car

deci si orfollegling stepdaciraifipfley @atcipaing) Sl JAT AnviBdmEer Haflic flowt afert2d rul e
using an input value per control ifem operated at. the_control item val ue
oper at i cRfeSterungsipme ‘F“Tﬁ‘@ﬂ‘@“ﬁq%‘ Eﬂé\‘?\? RESe RIS flow sipdy step) 3ok

di agram show n conventi onal. _group managenent ., contr ol aratus _of an
el'tvat or ety Mods Tdgeirne o) for Jpdeile Romer Ay co e o the s o
means of g Ei .1 I, . | : . Fi g.
Toa 11 ol A RRE S e R BV h SRau boneShpraeay eablirment o
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met hod f @bdaudeed URHRY sREFR ARGl Skl sRpeH@The Wﬁﬁﬁtioﬂ%dg-bﬁgae?g&ﬁ a view

showi ng a construction of data stored in a traffic flow stu
base of &y BuildinadGEadimd dothprdlRniVEeQdlhatichVRAtiANoperitibn Lep for ];%p&&ai@@

showi ng a conputation nmethod of an anticipated traffic flow o
10 a comprehensive evaluation function for each car when a hall call occurs; an allocation
possible car selection step for selecting a predetermined car possible for a hall call based
upon the comprehensive evaluation function operated at the comprehensive evaluation
function operation step; a control item value operation step for operating an input value
per control item for un allocated possible car selected at the allocation possible car
15 selection step: and an allocated cuar decision step for deciding a car based upon a

predetermined estimated rule using an input value per control item operated ar the control

item value operation step.

BRIEF DESCRIPTION OF THE DRAWINGS

20
Fig. 1 is a block diagram showing a conventional group management control
apparatus of an elevator.
Fig. 2 is a block diagram showing a group management control means of Fig. 1
according to the conventional art.
25 Fig. 3 is a flow chart showing a hall call allocation control method of a hall call
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Fig. 5 according to the present invention. Fig. 7 is a flow chart show ng a
speci fic node judgenent nethod of Fig. 6 according to the present

i nvention. 10 Fig. 8 is a description table showing a fuzzy
theory rule for a specific node Fudgerent of Fig. 6 according to the
present invention. Fig. 9 is a flow chart show ng a nethod of establishing
an allocation control strategy of Fig. 5 according to the present-
invention. Fig. 10 is a view showing a relationship between eval uation

| evel priorities and 15 control itenms of Fig. 9 according to the
present idileRidrogontiol eheadslof Figa 2 gicoptdirghiovthe gorventiongl drunct i on adj usti ng
met hod of Fig. 9 according to the present invention. Fi. 12 is a view
showi ng a reguFigt 4 B flos ehad shpiveidg & greupcmanazemeniciantrol method dor andilesttomg

met hod of Fig. 11 according to the present invention. 20 Fi g.
13 is a vacewrditptei thy peesant ipgerttioon rul e stored in an allocation information
data base. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 To begin

wi th, whet her Fige5dua visw shomingaicongruction pf dat|siaiedhity 3 Baffisrflaypstudy data - o-
judged(Step 00), If the judged state is the traffic flow period, the step
10 §'s perbase dig-19haqeneding ipthereseReinygMAnt traffic flow i s conmputed based

upon the traffic state information CO inputted thereto b ver ne ninute
and five m nut E@:g%?egf‘lﬁh OWILE § PETPY ﬂg%meﬁlé’ét%cﬁnaarm&%fea t?fﬁ? ﬁﬁf”eg is
obt ai ned EP‘/’ 3ccu ] ating 5 . each traffic flow anount obtai ned by every
one m nut e2and°tY °t‘i°r{8" PIESCSUVRYERYE of the accunul ated traffic flow

anount. Among hue 7t raffic S ate, | nf](r),r mat ico ] CO, et he, maj or i nf rorpa}:jao_r!5 used
in the allocat F’G’n fgral‘ﬂﬂw @%{I‘ ISBOY{J; °r%§8?dfﬁdn?%ej‘%ﬁﬁ%% @Fﬁ]‘toﬁe ge’b’tl ng- on
and getti %bpcmlg RS {2 Pesent invention.
10 Fig. 8 is a description table showing a fuzzy theory rule for a specific mode
judgement of Fig. 6 according to the present invention.
Fig. 9 is a flow chan showing a method of establishing an allocation control
strategy of Fig. 5 according to the present invention.
Fig. 10 is a view showing a relationship between evaluation level priorities and
15 control items of Fig. 9 according to the present invention. -
Fig. 11 is a graph showing a fuzzy function adjusting method of Fig. 9 according
to the present invention.
Fig. 12 is a view showing a regulating rule adapted to a corresponding function
adjusting method of Fig. 11 according to the present invention.
20 Fig. 13 is a view showing a allocation rule stored in an allocation information data

base.

DETAILED DESCRIPTION OF THE INVENTION

25 To begin with, whether the curmrent state is a traffic flow period or not is

!
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at each floor, a traffic flow anount of the upward direction, a traffic
flow anount of the 10 downward direction, conplexity, current tine,
runni ng performance, and directior, and | ocation of each car. In a step S20,
the current traffic flow anount collected at the step S10 and t he past
traffic fl ow anount obtained at the sane tine as at the current tine and
stored in the study data base are snoothly stored in the traffic flow study
data base TDB. Thereafter, 15 the traffic flow at the sane tinme as at
the curr gidbed(StE 00). - i $Ha¥qy et peribastie 5B 105is pegairRdh.

wher eby hge(;s(?uf%ymojntf{}ﬁgslgﬁgff%ﬁé%s?gﬁi C flﬂowllfés perf-c%ﬁed. EP[Fe\e 1En‘r&fahffi C
flow is diffenpid tephbatieeshmit gXEicyfloWUs cofipured asddeponthe affed kglel €S Of
the traffic flow per hour is periodically repeated. Therefore, if the
traffic fdfemndtionsCOdhpslredshére® peelad olesmintkenddbevainuws. can obtain a
predeterm ned characteristic as 20 the operation of the elevator is
per f ormed day Heye,dhy trafftc flowt colleeregraopeeryt 5 afifnites {sl abinethbp ecamtilatiateed

usi ng the above characteristics. The infornmation regarding the traffic flow
st Bred i madhhaffic dfcw emblugvebstinadybydeneay bas enifiDB and sommpuging itsraveiage obfhe i s t he
i nformati on obtained through the studies perforned at every day and

consi st sagfumiiated yhaffintdowomanudi ed by every 5 ninutes. In addition, the 25
informati on obtai ned through 5 m nutes study, as shown in Fig. 5B, consists
of the - 1@vmonghiky waffiostaest infaenation OQ e JRrighdnforBatipnaysest inc e
informatign. The infornation regarding the_above traffic flowis referred
to the nalleeriopfor il gadtsep FgaBiTRing ngErher R thsraeBi@raioH SeitngRfh PETEPIsand
floor and consists of .fhe average itin L.me .of passenger, the ng tine
we i ng S SRR b epie eR SE R oreB e 4feush. PRI amoF L3 car
and tinme ' enj t - I S t he
FR8r 11 o Fromart dRERRCRbARIeky ABRh e PR AL Rpee, 0 B Rl

regar di n@odafien ¥ eh@nNtart raffic flow studied at the step S20. Here, the
function of correctly estimating the possible traffic fl ow becones a maj or

function for deai dép820h@e current traffic flow amount collected at the step S10 and the

past traffic flow amount obtained at the same time as at the current time and stored in the

study data base are smoothly stored in the traffic flow study data base TDB. Thereafter,

15 the traffic flow at the same time as at the current time in the traffic flow study data base
TDB is updated, whereby the study on the current tratfic flow is performed. B

The traffic flow is differently obtained by every hour, however the characteristics

of the tratfic flow per hour is periodically repeated. Therefore, if the traffic flow is

studied as the method described above, we can obtain a predetermined characteristic as

20 the operation of the elevator is performed day by day, so that the proper traffic flow can

be estimated using the above characteristics.
The information regarding the traffic flow stored in the traffic flow study data base
TDB, as shown in Fig. 5A, is the infomxa.tion obtained through the studies performed at

every day and consists of the information studied by every 5 minutes. In addition, the

23 information obtained through 5 minutes study, as shown in Fig. 5B, consists of the



group managenent control of the elevator. 10 . The net hod of -
anticipating the traffic flow after one mnute will now be explained wth
reference to Fig. 6, based upon the current traffic flow collected at the
step 10 and the traffic fl ow amound previously stored in the traffic flow
study data base by every five mnutes at the step S20. The traffic flow
stored after five mnutes may be expressed as the follow ng 15

equation. Tpre = (1-[err]) * Told + [err] * Tnow Where Tnow i s the current
traffic flow, Told is the past traffic flow at the tinme of the anticipated
traffic ihformafipn ef theetratffici flow hmd thet statistiealvwmformitien.past traffic flow Tpre
and the current traffic flow Tnow, having a predeterm ned val ue between Q
and 1 and var Thes irf6rmation regayding pheeatstvertraffie flow igaeferthdnto teenumbzet of the | ow -
PWP for anticipating a predetermined time fromthe current tinet to the
time t+1gstdngbn sdndegetting-affcparshas s each rear 1vad| figasr angk cansistpek thef avdreget raf fic
flow. Therefore, the hatched surface is referred to the traffic flow PW
ant i ci pawaitingftirag of paswnges. theolong time waiting statistis oft passenger, thenaumpercof i ¢
node of the traffic flow corresponding to the traffic fl ow PWP

an®i ci patusaing of ¢seh spn Fnddins of ¢loving/apening thedops ok dhsplevatetie fuzzy rule

stored in the_specifig node recognition fuzzy rule data se ,BKB. re, the
speci fic modellbR $taR $30aths frafficyfiowsatter gRe Zynpts iy oain Z’F'T'ﬁdngﬂo f or

i e L
| ai . " Ll _ R
O Bt o FRRNL Ayl i BSOS PRERHS b Bk b
"First, i %mtﬁg%aéla%gﬁggﬁcgoﬁrbpy%e%% otling of a specific floor concentration
n and a a [

getting- _ usual floor stribution getting-off which are usually
appear ed duri MHe hitehddidM@riéiPating the iraffic flow after one minute will now be explained

with reference to Fig. 6, based upon the current traffic flow collected at the step 10 and
the traffic flow amount previously stored in the traffic flow study data base by every five
minutes at the step S20.
The traffic flow stored after five minutes may be expressed as the following
15 equation. -
Tpre = (1-a) * Told + a * Thow
Where Tnow is the current tratfic flow, Told is the past traffic flow at the time
of the anticipated traffic flow Tpre, « is the ratio between the past traffic flow Tpre and
the current traffic flow Tnow, having a predetermined value between 0 and 1 and varies
20 by a predetermined algorithm.
The traffic flow PWP for anticipating a predetermined time from the current time
t to the time t+1 is obtained in accordance with the information Tpre of the traffic flow.
Therefore, the hatched surface is referred to the traffic flow PWP anticipated after 1

minute.

25 In a step 5S40, the specific mode of the traffic flow corresponding to the traffic



10 offtce and after-lunch time. Second, it- has a characteristic
consisting of a usual floor distribution getting-on and a specific floor
concentration getting-off which are usually appeared during the going-
out-office and the before-lunchr tthe~ Third, it has a characteristic
consisting of a usual floor distribution getting-on and 15 a usual
floor distribution getting-off which are usually appeared during-the usual
day tinme. Based upon such characteristics, the follow ng node may be

obtained: a light traffic node, a going-to-office node, a usual node, a
bef or e- | dloshPWdtianticipated atghe stap SAO e jusiged iyatcardancs wish thefuzapude stordtbavy
traffic node, and a specific floor complexjty node. 20 Anong

such nodés the spscificgnede respgridonBgey aplg datrebassiBieBt o- of fi ce nodes will be

explained in nore detai|, The |jght fic npde.is characterized to have
Iegs t ot al on-%%&rtge %Jmmafroogﬁge UB%%Z&?‘?’%@%“&Q??F%Q termingd mode fag or r ed

e e BEnfle dt T ORbuhs Gt AR AR b PR ot £

h terized h trated. {10 -ee] 20 - det i ned
[l aor and ¢ he HRaHBtONE R PER fF Y she yatrt Hoh SR S BERRT 10 e
t. f . _ _ . ) 1. 1 i .-
curront traf £i o Sl afiflertie R BRTIAHE AR e RE Ok Do L quar o
conpari sqp cﬁ?ﬁsmﬂa M@;Sthg?&%&i}{%%@éikir%ﬁger ein, the 5 vicinity |evel of

the traffic flow per the currgnt tra ic flow and a specific node which is
previously defgiped: fiea Wr?sﬁg:‘c%%tﬁ@%fofah lﬁ:@éﬁﬁb fflo6r Eqtdenttitioh RBa LS LNt

traffic flowis judged by the vicinity |evel. However, if a predeferni ned

traffic fandw @A RERAIGHBEG10neRINEOSTE Sddchate m.@mw?c&@ﬁwedommgqyé byingdebl ned,
since there are problens not to properly control the elevator In
10 office and after-lunch time.

Second, it has a characteristic consisting of a usual floor distribution getting-on
and a specific floor concentration getting-off which are usually appeared during the going-
out-office and the before-lunch time.

Third, it has a characteristic consisting of a usual floor distribution getting-on and

15 a usual floor distribution getting-off which are usually appeared during the usual day time.

Based upon such characteristics, the following mode may be obtained: a light
traffic mode, a goin‘g-to-ofﬁce mode, a usual mode, a before-lunch mode, an after-lunch
mode, a going-out-office mode, a heavy traffic mode, and a specific floor complexity
mode.

20 Among such modes, the light traffic mode and the going-to-office modes will be
explained in more detail.

The light tratfic mode is characterized to have less total on-board amount and no
concentrated getting-on. and is referred to the time of mid-night or early moming, when
the user of the elevator are few.

25 In addition, the going-to-office mode is characterized to the concentrated getting-

ARG



10 accordance wwth the traffic flows having various characteristics
subject to the building the present invention adapted the fuzzy theory of
using the specific node recognition rule in order to judge the specific
node. The step S40 of judging the speeific node using the fuzzy theory wll
now be explained with reference to Figs. 7 and 8. 15 In a step
S41, the traffic flow at the step S30 is inputted and the specific el enent
value of the traffic flow PWP inputted thereto is detected. The exanpl es of
the specific ele nt,%%JHes as &PILowg. - A tot on- board anpunt: the
total nuPBet a&mﬁ?@&ﬂ pPeRAd the glisabuted SetiRErAH atfyent iirefered ons
for one m UtF 20fa . o - A concentration getting-on anount: the
ratio betWHIPRE F8F§V°5ﬁ3ﬁ%ard amount and t he nunber of the on-board

h |.exi | .z i Rg-.of f - th

oo bet ween TR B g, e 3gkeific ACRVGE MY Bl BSHQ A Ao Bl g’ o

Prount . ehavetfioRflar, B Al GAER colaperiS mendd WeShsyity b0 BRI MDD
Elifid

of st he gg4di \FHEXRP ber r s sons
B NP LR BRSO RaE RefCher O SRR N, b PSS

amount : thrervaédsg BFineeare ERBpled, alhedSbyDP SpdifiRIsat of R éﬁ%?ﬁw’?r%rﬂ&@ the

getting-ofi persons except for the nunber of the getting-off persons at the
get ti ng- G fudeedamyalné vieifityoevel. 5 - Current tine - A specific
node of the past traffic flow Here, the getting-on conplexity floor is
referred to tHéowdvenrif wipecdetdrinened amapfie fiowycorfespdrlingttdch édiesgsiding Broat f

conplexity floor is referred to the floor where the conplexity occurs.
is previously defined, since there are problems not to properly control the elevator in

10 accordance with the traffic flows having various characteristics subject to the building,
the present invention adapted the fuzzy theory of using the specific mode recognition rule
in order to judge the specific mode.

The step S40 of judging the:specific mode using the fuzzy theory will now be
explained with reference to Figs. 7 and 8.

15 In a step S41, the traffic flow at the step S30 is inputted and the specific element
value of the traffic flow PWP inputted thereto is detected. The examples of the specific
element values as follows.

- A total on-board amount: the total number of persons travelling to the upward
and downward directions for one minute

20 - A concentration getting-on amount: the ratio between the total on-board amount
and the number of the on-board persons at the complexity floor

- A concentrated getting-off amount: the ratio berween the total on-board amount

and the number of the getting-off persons at the getting-off complexity floor

- A distribution getting-on amount: the ratio between the total on-board amount

25 and the number of the getting-on persons except for the number of the getting-on persons



10 ° “In a stiep S42, the fuzzy estimation nethod is directed to
estimate a specific node corresponding to the anticipated traffic flow
using the specific elenent value detected at the step S42 and the fuzzy
rule stored in the specific node r&tognition fuzzy rule data base -BKB. The
fuzzy estimation nethod is well known to the skilled person, so the 15
description thereof is omtted. The estimation nethod based upon the fuzzy
estimation method and used in the present invention is referred to the

m ni -max estimation nethod by Professor Mandadi, E. H One exanple of the
fuzzy t hewthe géttingdnicontphexitgflworfi ¢ node recognition fuzzy rule base BKB is
al ready described in Fig. 8 The specific node having the highest 20

sati sfaction |-eAdistiibutitwcgetdng-bff anmangphe irdtic bervgen thertotad porheardgamennthe
anticipated traffic floor. In a step S50, the allocatign control strategy
is set upndthepemberiaf thy geting-off aesprsrxceptdor thequaber phife ringoff Rargsased
traffic flow PWP, the specific node decided at the step S42, the building
manager radiegetingof sumEedflegid t he control strategy information 25

est abl i shment data base CKB. - 14 - The step S50 for establishing the
al I®cation cont FBe¥tt A% egy will now be explained with reference to Figs. 9

to 13. Referring to .Eig. 9, dn the st Sh1l, the conplexity of the traffic
flow PWP anti ci %aﬁpsﬂﬁﬁﬁn? e s&%ﬁa%éﬁaﬁ‘gﬂ]oa'dged. In addition, if the

l exity judged 1h inis. | .5 . h | i | | {orit t
i by the’ bui | Ay eingononi dipor fureletied g BodrherdiR spBipleivi Lyl
I's high, ghe.exal Hatldehd St ‘ﬁé’}*@@ﬁhw’ RGktetd 'y fﬂee\k}“gcicﬂ.r»ﬂ‘réﬁ’e @g%& PRy

expert is adapted tHereln. e eval uation is referred to“the
| evel usegkchi. eval uate the performance of the group nanagenent control
met hod for the elevator. The exanpl es and conditions

10 In a step S42, the fuzzy estimation method is directed to estimate a specific mode
corresponding to the anticipated traffic flow using the specific element value detected at
the step S42 and the fuzzy rule stored in the specific mode recognition fuzzy rule data
base BKB.

The fuzzy estimation method is well known to the skilled person, so the

15 description thereof is omitted. The estimation method based upon the fuzzy estimation
method and used in the present invention is referred to the mini-max estimation method
by Professor Maﬁdadi, E. H.

One example of the -fuzzy theory stored in the specific mode recognition fuzzy
rule base BKB is already described in Fig. 8. The specific mode having the highest

20 satisfaction level is decided by the specific mode corresponding to the anticipated traffic
floor.

In a step S50, the allocation control strategy is set up in order to allocate a proper
car, based upon the anticipated traffic flow PWP, the specific mode decided at the step
S42, the building manager request data base SDB and the control strategy information

25 establishment data base CKB.
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10 " in which each evaluation |evel sati sfy wi:ll now be explained. - The

average waiting tine of passenger should be short. - The long tine waiting
statistic of passenger should be Iow. - The electrical power consunption
should be low. - The average gettington/-of f tine of passenger shoul d be
short. 15 - The forecast accuracy should be high. - The

conplexity level should be |low. Here, the long waiting tine of passenger is
referred to over one mnute, the average getting-on/-off time of passenger
is referred to tinme taking for_getting-on/-off a _predeterm ned car, at a '
predet er mi ned fihsoiep $§4 for eﬁﬁ@ﬁ%’lﬁa‘ﬂ“éﬂ@‘?ﬁé‘@&@@&ﬂéﬁ‘é@gY& &?\Vg’foE]Gmed
such conditjons hovvevgr, ii ngf there exi st conbi ned or opposite conditions
t her ei n. a‘ﬁ‘E]Eu&?FFS‘Fn%ﬂ o ¥i8& tHhd?tions of the evaluation |evels can not be -

EZ?‘ ZLLFS;? o ReBEEcRo bl et dhe P ohi: B8 BPaIotevo It Rmrclipdnve
ecause the

cubj oot t HPREAAATBRCer ra0 Bnfiefh ARG TP SRR, N MR .0

T
of the of fji it di r. i HBG ot AT o M 5 . - -
Phe Tong (e vElkidt B0 SridfPUENB Bl vullihe' el ic BBRRET Gfein, and i o3

f “passenger,
get ti ng- ondorfibxity [FFelCls HGE SRS Q%lu&!&ﬁie@e}bﬁicﬁi{ﬂs&aﬁ&g{ e FRLF mhdMRLEhaN!
factors. In case of the hotel building, the electrical power” consunption,
the forecasiperGsdaasad fiRtdi®, and the conplexity shoul d be enphasized as
nore inportant factors. 5 The information regarding the running
plan of the el eMaieptheicRaluddbrm@véiie r@vatdi &l thelevieBivRl 1@ eiANidié thelpefformi@micon
defined by the building manager and the information regarding the floor
shoul d be «ft the gtoupnhanddemenboagel medepdeitir thknglavdiars Thobkaaples ed bordigbhmg. | n
a step S52, the priority is decided based upon the priority of the
evalQat i onini whigh cacidevadentigntipvel isatisfu dgimewt botxpltisedt ep S51 and t he
specific node judged at the step .

- The average wanting time of passenger should be shor.

®)

- The long time waiting statistic of passenger should be low.
- The electrical power consumption should be low.
- The average getting-on/-off time of passenger should be short.
15 - The forecast accuracy should be high.
- The complexity level should be low.
Here. the long waiting time of passenger is referred to over one minute, the
average getting-on/-off time ~f passenger is referred to time taking for getting-on/-off a
predetermined car at a predetermined floor. Here, the ideal elevator denotes to satisfy
20 such conditions. however, since there exist combined or opposite cond‘itions therein.
actually all the conditions of the evaluation levels can not be satisfied.
Theretfore, according to the usage of the building, the priority per evaluation level
should be discriminated by the buiiding manager because the performance of the group
management control for the elevator ix subject to the usage of the building.

25 For example, in case of the office building, the average waiting time of passenger,



10° S40. Such ifenms includes the hall call waiting time, the maxinmum
hall call waiting tinme, the getting-on possible traffic anount, the traffic
f I ow anount processing capacity, t1 e car concentration level, and the |oad
concentration, where the hall call'”’waiting time denotes tinme takihg froma
predeterm ned floor to a predetermned floor in which a hall call 15
occurs; the maximumhall call waiting tine denotes the maxi numtine during
hall call waiting tine; the getting-on possible traffic flow anbunt denotes
t he nunb e o b s efhe] a&mﬁge& it
arrives gle génpér) gg%t g’rqgnﬁ‘ﬁgﬁhﬁlg%%%ngﬁgdﬁg[ ‘Ih@cd;ﬁe%ggc%eurs, Ig_grff; theroflunber

i's conmputyaskeRyerSsHIESd kifudtétbas mbeimpitade fadtdrs. Vingaid ofthetidtdddusianger from
t he maxi mum capacity; the allocated concentration | evel denotes a |evel 20

i n whi ch the pleegiRbEpdwéradnsimtptionaihe foecasoacamiayatdo, and the pomplekiey shovdd
direction the sane direction as allocated in each car, Here, if the

al | ocat eecamnplmstzed s arore @updrtans factgh, the waiting time of passenger at
each floor shortened, whereby the statistic failure becomes high, and the
| o&d concent r dfhesinfdrmation rhgamdingshe haningrplat ofitheclavaierdncluding the dvaluatien| |
allocated to each car. In addition, the safety.distance denotes the

di st ance levedipriokisy infermanion glsfined by the byilding snargeer agd dbreinformatiori 14g8E4ing on t o
reach there within a predeterm ned tine. The Vi c§ possi bl e

- 16 - se
traffic dhedieor dacd b siared W}Gfmﬁ’ﬁéeb@ﬂP?ﬁﬁéﬁ‘érPaﬁ%gQﬁb‘Pfé ¢ PHRING- £ | ow
amount at the gafet .St ance .at. eac. r. .The antici pat etting-on
t ra1ch fic flow aﬁbﬂﬁ‘?gégho'ﬁE?“PHB’ r@égg@ﬁé%@ﬁdt@aﬂ?}?#ﬂrﬁwg : Fi"éﬁgpéﬁl pat ed
at each fl oor, withi redet erm ned ti.Qe. this.time, .the traffic flow
rount | meAtagAt e R efs JHoERGY o et ST and fng ek e shdked A 3 fe
polso'si bl e Cfa\ffic fl ow anbunt and the getting-on possible traffic flow
anount . en passenger concentrates at a predeternmined floor, the hall call

wai ting time agehliienJRtlLiGAnORMIPQRSIAifs AFRUAE nBkEnER hee tafwaSink RendTRI OF
factor. When the specific node is the [ight traffic’ node, that s, when

the traf fihe gbhDddnSpdskiBhtiraffid@madr QEatrhfit AN ERBLKtPrd@BsiNd cdphdry, @adcar
concentration shoul'd be selected as the maj or factors

concentration level, and the load concentration, where the hall call waiting time denotes

time taking from a predetermined floor to a predetermined floor in which a hall call

15 occurs; the maximum hall call waiting rime denotes the maximum time during hall call

waiting time; the getting-on possible traffic flow amount denotes the number of ypassenger

gerting on a predetermined car where the car arrives at a predetermined floor where a hall

call occurs, here the number is computed by subtracting the number of actually getting-on

passenger from the maximum capacity; the allocated concentration level denotes a level

20 in which a predetermined hall call is concentrated to a predetermined direction the same

direction as allocated in each car, Here, if the allocated concentration level is high, the

waiting time of passenger at each floor shortened, whereby the statistic failure becomes

high; and the load concentration level denotes the sum of the number of the hall call

allocated to each car. In addition. the safety distance denotes the distance from the current

25 position to a predetermined position to reach there within a predetermined time. The
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10 . in order to mnimze the electrical power consunption. As described
above, the priority 'of the control itens is differently adapted by a
specific node of the traffic fl ow based upon the characteristic of the
bui | di ng, thereby increasing the pegfermance of the group nmanagenent

control for the elevator. Referring to Fig. 10, the priority of each
evaluation level may influence a plurality 15 of control itens, in
whi ch the conmbined priority of the priorities of the evaluation |evels

i nfluenci ng each control itens is the priority of the control itemnms. For

exanpl e, tsagviey FOSsiiﬁld taffid hfoamedageesviak tsuftgof theegefingras pessitsie traufin dowhe
evaluation levels influence the hall call waiting tine anong the control

i tens, theamamuit atithehsafdty datancevat eachgrat.i The, amictpatddegeging-om traffic fiow amokinat
traffic amount. That is, the 20 hall call waiting time, the maxinmum
hal | cal | demotésnghet i geiting-ére tgaffici Agworamassi suticipatesrat stebulftpoexwithin
predetermned'l evei after the hall call allocation in order that the
priority opredéternzined tivne. waithis timet thegraffic flovs amgent managingeepacity denotes the
predeterm ned | evel the building manager wishes. In a step S53. the fuzzy
funcii on prtiodwstweasl the sgwicpsnoasxglaﬂaéﬂc flewaameiy #ad dhegetiinggn possible gaffic
priority per control itemdecided at the step ,S52,. v&greb the standard for
the val ue flow.amopnt. When pussenggt sRCeRTes dlaprgdatermiigeciloon & gl sall (aiidng on
denotes a function expressing rel ati onshi p, bet vveetr}]Ft he, Vifl ue the fuzzy

vari abl es BWE #Ketheagingpn (HosSIRIS AP 378 ElectifedSe e HBAIOK 79570%, ¥ hefh the

| ified i t f ti f | U : ter.". T f
function | PEERerieg § te' Lehe G ROFS s, oifih, He, PefRHou, s, Lo Y &
||| " | : '. " N "

ess” va a?%ﬁ%gg? £0nnREEAELSHIIAR L BIGHliB fSuE ¥R ARSEH 2O i BALEL

val ue. The adj usting e uzzy TuncCtion per con emawil] now

be £ypl al nedoit fy REGRTANNE dufthPpodds cFRubBHbA W th, for a predeterri ned
control item 1f the priority o tﬁe control "Item

As described above, the priority of the control items is differently adapted by a
specific mode of the traffic flow based upon the characteristic of the building, thereby
increasing the performance of the group management control for the elevator.

Referring to Fig. 10, the priority of each evaluation level may influence a plurality

15 of control items, in which the combined priority of the priorities of the evaluation levels
influencing each control items is the priority of the control items.

For example, the priority of the average waiting time of passenger among the
evaluation levels influence the hall call waiting time among the control items, the
maximum hall call waiting time, and the getting-on possible traffic amount. That is, the

20 hall call waiting time. the maximum hall cal] waiting time. the getting-on possible amount
should exceed a predetermined levei after the hall cail allocation in order that the priority
of the average waiting time of passenger may reach to a predetermined level the building
manager wishes. -

In a step S33. the fuzzy function per control item is adjusted in accordance with

25 the priority per control item decided at the step S52, whereby the standard for the value



10 . is increased, the fuzzy functions GL and G nove to the left.
Thereafter, after the fuzzy function GL is shifted thereto, the fuzzy val ue
S1 becone |less than the fuzzy value S after the fuzzy function Gl is
shifted. The fuzzy value L1 after tike fuzzy function & is shifted-becones
greater .than the fuzzy value L1 after the fuzzy function & is shifted.
Therefore, the value X of the control itemis increased the value before
the fuzzy 15 . functions Gl and & are adjusted. For exanple, for the
control itemwhich is better the less the value like the hall call waiting

time, if Wel o dagssof is greater, the fuzzy function is shifted to
t he Ieft.()?gﬁg&?gr gt%%lwslﬁgﬁ%éxarrpl e of the rule regarding adjusting the

correspondi ng HeGhd Alzy Aiétibh AefidtbLS flrktish @kﬁéusggig 4 PRarfonship Yetwideh AhEIY

est abl i shnment i nformation data base 20 In the control flow of

the groURaREBRA t%wmmeg ari@th8 Qellub OF theé Boritio? eing! whére hélfuasy VaidHle

present invention, e processing fromthe step SO0 to the step 50 is

peri odi caldsyified 6 566 EineMo Yt lekplesdify esk oraiéhrérl” Tife fdly Rectdsh i8 réfegBRr at ory
processi ng step necessary for deciding the car. 25 Meanwhi | e,

t hg st at €o jaug@dekefrhinkd fundtip SQOexpested as i tlog” rabgeand té hepledatbimined - 18
- analyzing period, a step S60 is perfornmed. In the step S60, whether an

al | ocat i dundtion G2 hzpressedlas “"graecedeary is judged, and if the hall
allocation is necessary, a step S70 is performed. In the steg S70,: the
conpr ehensi ve Th¢adinsting methedaf therfurzy vastien par control item will now bespxplainedie
operation ,rI]eE?Eod of the conprehensive evaluation function is the sane as
the convd¥ith Bereneg o Fignbl-description thereof is omtted. In a step S80, a

plurality of | ocati o ossible cars are selected in accordance with a
conpr ehensi ve A/2ASHRFH n%FGrPé? CHRm r‘]"(lg)’ls’b"éF’ g‘fe%’ﬁ’é’ﬁ&f’gﬁleé’f’wﬂé‘eﬁep

,?%g In ti? &c?e%gé/d? rE'}tle' er%zzi\l/ HcRdls BR A e(grfnntovg > rtl{eolleft%ebrga Jr,oarfteg' e Fulzg)\'/ ator,
function G1 is shifted thereto, the fuzzy value S1 become less than the fuzzy value S after
the fuzzy function G! is shifted. The fuzzy value L1 after the fuzzy function G2 is shifted
becomes greater than the fuzzy value L1 after the fuzzy function G2 is shifted.

Therefore, the value X of the control item is increased the value before the fuzzy

15 functions G1 and G2 are adjusted. -

For example, for the control item which is better the less the value like the hall
call waiting time, if the priority thereot is greater, the fuzzy function is shifted to the left.

Fig. 12 shows an example of the rule regarding adjusting the corresponding
funcrion, and the rules is stored in the control strategy establishment information data base

20 CKB.

In the conwrol flow of the group management control method for the elevator
according to the present invention, the processing from the step SO0 to the step 50 is
periodically processed by every 1 period, and it is called as a preparatory processing step
necessary for deciding the car.

25 Meanwhile, the state judged at the step SO0 is not in the range of the traffic



10 . conpr ehensi ve, eval uation function [err](e) is operated per car and
then the car having the operated | owest value is selected. However, the
group managenent control nethod for the el evator according to the present
invention selects a plurality of all ggation possible cars fromthe result
obtained fromthe operation of the conprehensive eval uation function. The
process of selecting the allocation possible car nay be expressed as the 15
foll owi ng equation. E(k) = [err](i) {[err](e)} where E(k) is the set of
cars selected as the allocation possible car, and [err] (i) is the set

deciding the nunber of cars_'i! fromthe given [err](e). Here, nore than
two cars HEHYFNE PREodedestap 300ismeHerEsde eval uation function 2 0 val ue

| ect ed t | | ti i,bl e, , d the havi h
ot oper . maxt mum TEF SEER SECheRed o6 ecaing Toh B s ' PerareRt P d il
the getting-,0 ible traffic flow a ng.,the remaining cars are

addi £ onalf ORREEHcAE ' feeesbro RO LT

g -Cars. The reason of

1 N . .
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10 comprehensive evaluation function ®(e) is operated per car and then the car having the

by

operated lowest value is selected. However, the group management control method for
the elevator according to the present invention selects a plurality of allocation possible
cars from the result obtained from the operation of the comprehensive evaluation function.
The process of selecting the allocation possible car may be expressed as the
15 following equation. _ -
E(k) = p){P(e)}
where E(K) is the set of cars selected as the allocation possible car, and (i) is the
set deciding the number of cars ‘i’ from the given ®(e).
Here, more than two cars having the lowest comprehensive evaluation function
20 value are selected as the allocation possible cars, and the cars having the proper maximum
hall call waiting time and the value of the evaluation of the getting-on possible traffic
flow amount among the remaining cars are additionally selected as the allocation possible
cars.
The reason of additionally selecting the allocation possible cars is for preventing

25 any possibility of deciding the optimum ‘allocation car in accordance with the traffic



10 stored in the allocation car informati on data base AKB is

esti mat ed based upon the input value per control itens operated at the step
S90. However, for the optinmum estimtion of the car, two kinds of the fuzzy
i nput variables of the upper priorifl9 and the lower priority are used, and
each of the fuzzy variables includes three kinds of class; "good," "usual,"
and "bad." 15 The six control itens are divided into a
plurality of control itens corresponding to the upper priority and the
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value per control items operated at the step S90.

However, for the optimum estimation of the car, two kinds of the fuzzy input
variables of the upper priority and the lower priority are used, and each of the fuzzy
variables includes three kinds of class; “good,” “usual,” and “bad.”

15 The six control items are divided into a plurality of control items corresponding
to the upper priority and the lower priority in accordance with the order of the priority
of the control item.

In addition, the input value per control item operated at the step S90 are
accumulated as the priority of the control item set up at the step S52, and the accumulated

20 average value is estimated whether which value is referred thereto, so that the satisfaction
level of the upper and lower priority for all the allocation possible cars is obtained, and
thus the final allocation cars are decided in accordance with the satisfaction level of the
upper and lower priority and the estimation rule stored in the allocation information base
AKB.

25 Referring to fig. 13, there is shown an example of the estimation rule stored in the



10 estinmation of the possible car for the hall call. 15 20 25 - - 21
- .CLAI M5 1. A group managenent control nmethod for an el evator,
conprising the steps of: 5 a traffic flow collecting step
for collecting information concernjng_a current traffic flow occurred at
each hall call and car; a traffic fTow study step for studying information
collected at the traffic flow collecting step; 10 atraffic flow
anticipating step for anticipating a traffic flow after a predeterm ned
time based upon the information studied at the traffic flow study step; a
speci fi c abstkatiph deofRMtions bk ARB. The Gstitiatiors P6 icbhdistsBfl heCRRIORARNItHE t O
the traffic flow anticipated at the 15 traffic anticipating step; an
al | ocat i oestimationotress siradtegy Tet elinnghninfdrmatiop stractuestagablestt sefectiag ithe!
strategy for allocating a proper car based upon a specific node judged at

f he speci bptimundearjhasiggnehighgiriepirgand satisfaationiesd ioachisvedr Dhengithei meid- by 20
bui | di ng manager; a conprehensive eval uation function operation step for
oper at i ngst&ps estpmatienstinucturey sfhemtai propéupart isaseletctsd thagtmaiaing steps does not

5 performed.

As described above, the group management control method for the elevator has
effects of smoothly managing the group management of the elevator in accordance with
the characteristic of the building because various kinds of the requirement based upon the
characteristic of the building may be accepted therein using the fuzzy theory and the

i0 estimation of the possible car for the hall call.
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when a hall calt occurs; an allocation possible car selection step for 25

selecting a predeterm ned car possible fo ed upon the
conpr ehensi ve eval uati on function operat eH!ﬁﬂrmNHmFm,anm ve eval uation
function operation step; a control itemvakuecoperation step for operating
an input value per control itemfor an allocated possible car 30

sel ected at the allocation possible_Q%[ selection step; and an all ocated
car decision step for deciding a car based upon a predetern ned esti mated

rul e using an input value per control itemoperated at the control item

val ue operation step. - 22 - 2. A nmet hod according to claim1l1, wherein

i nformati on glaudiged at said traffic flow study step is stored in data base
by days by évery predetermined tinme. 5 3. A nmethod according to
claiml1l or 2, wherein a specific node judged at said specific node

j udgenment stiep i @ egtbupt @@nbgeadndpUbrt iYledREEhSENEDY Ud® B3keREtLaY,
specific el enent va u§$fet%Eatraffic flow anticipated at the traffic flow

anti ci pati n§ SRS £ SR&t R6d according to claim3, wherein said
specisfic el ement aval teaffitt udéow t eballeanibaar dtwpunfor a cohteatiaged

ggégoﬁigffﬁgﬂ$ﬁﬁﬁvﬁéﬁﬁ§h éﬂéé%%fﬁ% é"E&%?gﬁka@%%%%icaffg&rgggugke ’a%nd a
each hall call and car;
a traffic flow study step for studying information
collected at the traffic flow collecting stép;

10 a traffic flow anticipating step for anticipating a
traffic flow after a predetermined time based upon the
information studied at the traffic flow study step;

a specific mode judgement step for judging a specific
mode corresponding to the traffic flow anticipated at the

15 traffic anticipating step;

an allocation control strategy establishment step for
establishing control strategy for allocating a proper car
based upon a specific mode judged at the specific mode

- judgement step and the information and rule defined by

20 building manager;

' a comprehensive evaluation function operation step for
operating a comprehensive evaluation function for each car
when a hall call occurs;

an allocation possible car selection step for

25 selecting a predetermined car possible for a hall call
based upon the comprehensive evaluation function operated
at the comprehensive evaluation function operation step;

a control item value operation step for operating an
input value per control item for an allocated possible car

30 selected at the allocation possible car selection step; and

an allocated car decision step for deciding a car
based upon a predetermined estimated rule using an input
value per control item operated at the control item wvalue
operation step. - S L
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15+5. A met hod according to any one of the precedi'ng clains, “wherein said
allocation control strategy establishment step is ner of
selectively using a priority per evaluation |evel Iﬂiﬂgﬂ@mgﬂ [m" exity of
anti ci pated 20 traffic flowat the traffic fl {1 Ng step and
a building nmanager, deciding a top priority from the priorities per
eval uation | evel and deciding the v@jﬂacﬁ control itemusing the priority
of the decided control itens. 25 6. A nmet hod according to claimb,

wherein said priority per evaluation |evel includes an average waiting tinmg
priority, along tine waiting rate priority, .an electrical power
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cal | waltlsgsalsg afyBB8YUery predetdiflindldintai ting tine, a getting-on
possi bl e capacit car concentratlon and a | oad concentration. 8.
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estimated based upon a predetermined rule using a specific

element value of the traffic flow anticipated at the

traffic flow anticipating step. )

10 '
4. A method according to claim 3, wherein said specific
element value includes a total on-board amount, a
concentrated on-board amount, a distributed on-board
amount, a current time, and a past traffic flow mode.

15
5. A method according to any one of the preceding claims,
wherein said allocation control strategy establishment step
is performed in manner of selectively using a pricrity per
evaluation level set up by a complexity of anticipated

20 traffic flow at the traffic flow anticipating step and a
building manager, deciding a tdp priority from the
priorities per evaluation level and deciding the value of
control item using the priority of the decided control
items. )

25
6. A method according to claim 5, wherein said priority
per evaluation 1level includes an average waiting time
priority, a long time waiting rate priority, an electrical
power consumption priority, an average on-board time

30 priority, a _forecast accuracy ratio priority and a

complexity priority.

7. A method according to claim 5 or 6, wherein said
control item includes a hall call waiting time, a maximum
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tine and the getting-on-possible traffic flow amount anong el evators havi ng
a mnimmvalue in its conprehensive 10 eval uati.on function and the
ot her elevators. 9. A nmet hod according to any one of the preceding

claims, wherein said allocation car decision step i s”ﬂluﬁﬂnmmlﬂmun de the
control itenms into an upper priority group and 15 ¢ | ty
group in order to estinmate an allocation possible barf t decide®an”

al |l ocati on possible car based upomr @3redeterm ned rul e using a val ue of
the upper priority and a satisfaction |level of the lower priority, and to
deci de a car based upon the estimated result. 20 10. A nethod according
to claim_9,_ wherein said satisfaction |levels of {he upper priority and
| over priobPly €adi WRALIRS Jodie. PhEerkingien Peseikle sgapacityy a A

met hod acegidicBaicen@ratidnman? a Weadeicdnceaitdatdbnsfaction | evel s of the
upper priority and lower priority are obtained by adding the input val ues
per control itens operated at the control itemvalue operation step to the
priority oB.theacmethod ateordhfdgptoducy ruhe tof 3he precedénggeladhse. 12.

A et hod accordi.ng to clai.-m5,. Mwherein id priorit f e control .itens
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corr espondeddcatdbnopqesild®e car sehécbiont step is- @24car having a
proper evaluation value in the maximum hall call waiting

time and the getting-on possible traffic flow amount among
elevators having a minimum value in its comprehensive
10 evaluation function and the other elevators.

9. A method accordiné to any one of the preceding claims,
wherein said allocation car decision step is directed to
divide the control items into an upper priority group and

15 a lower priority group in order to estimate an allocation
possible car, to decide an allocation possible car based
upon a predetermined rule using a value of the upper
priority and a satisfaction level of the lower priority,
and to decide a car based upon the estimated result. ™

20
10. A method according to claim 9, wherein said
satisfaction levels of the upper priority and lower
priority each include good, bad and usual levels.

25 11. A method according ¢to claim 9, wherein said

satisfaction levels of the upper priority and lower

priority are obtained by adding the input values per

control items operated at the control item value operation

step to the priority of the control item and producing its
30 average value.

12. A method according to claim 5, wherein said priority

of the control items is obtained through being shifted to

the required direction of the corresponding function per
=ihg tupetlon

35 control item. ‘ .
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13: A group nmahagenent- control method for an el evator, substantially as
her ei nbef ore described with reference to the acconpanyrng—dLaMLng_ 14. An
el evat or systemcontrolled by the nethod accordlng 'ﬂﬁ%lone of the

Tovar 5o T
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13. A group management control method for an elevator,

substantially as hereinbefore described with reference to

the accompanying drawings. .

5 14. BAn elevator system controlled by the method according
to any one of the preceding claims.
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