-1- METHOD AND APPARATUS FOR DI SPLAYI NG DATA OF GROUP SUPERVI SORY CONTROL OF
ELEVATORS CROSS REFERNCE TO RELATED APPLI CATIONS 5 This application clains
the foreign priority benefit under Title 35, United States Code, 119(a)-(d)
of Japanese Patent Application Publication No. 2006-188932 filed on July
10, 2006 in the Japan Patent O fice, the disclosure of which is herein

i ncorporated by reference in its entirety. 10 BACKGROUND OF THE | NVENTI ON
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enpl oygd as an evaluation functi on Wen a new el evator stop call is

regi stered, an eval uatiqn vw car al cul ated based on the
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the newy registered elevator stop call, and a 35 car having the best

eval uatio the elevator stop call. For instance, if
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wai tifg tine gfy each SA" il Ferdtish e s &S LREAD L RRLY a%tp%PatCu%' or
displaying data of a group supervisory control of elevators through which a
comprehensive control of operation of a plurality of elevators is performed.

DESCRIPTION OF THE RELATED ART
20
A supervisory control system of elevators provides an operating service
to a user in a more efficient manner, by handling a plurality of elevator cars
as one group.
To be specific, a plurality of elevator cars (typically 3 to 8 cars) are
25  controlled as one group, and when an elevator stop call is registered at a floor,
a most appropriate car is selected among the cars and then a process of
allocating the selected car to the elevator stop call is performed.
In the present elevator group supervisory control system, a selection of
a car to be allocated 1s made using an evaluation function having a plurality
30  of evaluation items. Each a membership function of a fuzzy control and an
iput/output function of a neural network can be employed as an evaluation
function. When a new elevator stop call is registered, an evaluation value of
each car is calculated based on the evaluation function, assuming that each
car is allocated provisionally to the newly registered elevator stop call, and a
35 car having the best evaluation value is allocated to the elevator stop call.
For instance, if it is assumed that the evaluation is performed only by a



(corresponding to a predicted arrival tine at the floor) is calculated and a
car which has gotten the | owest evaluation value is allocated to the newy
5 registered elevator stop call. In the el evator group supervisory control
system whi ch perfornms the above-described control, a nethod which enabl es
to understand an operating status and a control status easily is disclosed
I n Japanese Lai d-open Patent Appli2cati on Publication No. 06-100249. 10 In
the Japanese Laid- open Patent Application Publication No. 06-100249, an
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evaluation value are displayed at the same time is disclosed. The predicted
20 evaluation value means a predicted value when a car is allocated to an
elevator stop call. To be specific, a predicted number of stops, a predicted
running time, a predicted time for opening/closing a door and a predicted
time for getting on and off are listed.
According to the conventional arts, it is difficult to evaluate and
25 examine whether an allocation operation is performed properly in response
to an allocation control which is a point of the elevator group supervisory
control.
In the dJapanese Laid-open Patent Application Publication No.
06-100249, because the index value indicating the non-uniformity degree of
30  the position of each car being calculated based on data of the present position
and the moving direction of each elevator car is displayed in combination
with the operation diagram, the index value indicating the non-uniformity
degree of a position of each car being obtained as a result of the allocation
control and the operation diagram can be understood. However, with the
35 above information only, it is unknown how effectively the allocation control
operated. For instance, a result is assumed such that each the index



t hat each elevator is at an equal -interval position. However, it is
understood only by an imaginati on whether the result is attributed to the

al l ocation control, whether the result is brought by chance, and further, 5
whi ch eval uation itemanong the plurality of evaluation itens operates
effectively, even if the preferable result can be attributed to the

all ocation control. Specifically;3because it seens difficult for each
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predlcted evaluatlon value thereln To be Spe(:1ﬁc the predlcted number of
stops, the predicted running time, the predicted time for opening/closing the
20  door and the predicted time for getting on and off are listed. Because the
above data relate to the operation of the elevator group supervisory control,
it i1s difficult to determine whether the allocation control is performed
properly, by referring to the data. For instance, even if the predicted
number of stops coincides with an actual number of stops, it can not be said
25  that the coincidence occurs because the allocation control operates properly.
A comparison between the predicted number of stops and the actual number
of stops indicates only an accuracy of the prediction. Again, even if the
predicted evaluation value and the actual value are compared as described in
the conventional art, only the accuracy of the prediction is indicated, and it 1s
30 not indicated how the allocation control effects to a difference therebetween.
The difference does not occur by the effect of the allocation control.
Accordingly, with the method being described in the conventional art, it is
difficult to evaluate and examine whether the allocation control is performed
properly.
35



The present invention seeks to provide a nethod and an apparatus for

di spl ayi ng data which enables to evaluate and exam ne whether an 5

al l ocation operation is performed properly in an allocation control through
whi ch an elevator car is selected and allocated to an el evator stop call
using an allocation evaluation index including a plurality of allocation
evaluation itens. According to an4aspect of the present invention, in a
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According to a preferred embodiment of the present invention, a
difference between the predicted value and the actual value is calculated as a
relation between the predicted value and the actual value, and a width
corresponding to the difference is displayed in a chronological order.

25 According to further another aspect of the present invention, the
performance index of the group supervisory control is displayed in a
chronological order, and a contribution degree of each evaluation item to the
allocation to an elevator stop call is displayed in a chronological order.

According to the preferred embodiment of the present invention, in the

30 allocation control which selects an appropriate elevator car based on the
evaluation index including the plurality of evaluation items, it is possible to
evaluate and examine understandably whether the allocation operation is
performed properly.

According to a more concrete preferred embodiment, it can be indicated

35 how an operation of the group supervisory control is improved by the

allocation control, and can be indicated how each evaluation item of the



and clearly. Consequently, the allocation operation of the elevator
supervisory control system being under operating in a building can be

eval uated and 5 exam ned easily, and even when an undesirabl e operation
occurs in the worst case, the undesirable operation can be understood easily
and an inprovenent of the performance can be followed thereto. Further,
even a person who does not have anbexperti se on the el evator supervisory
control can evaluate easily whether the allocation operation is
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screen display of an apparatus for displaying 35 data of t he group
the plieent inventi on PR HESERIPTION 0F TAE BRARHEECT P0vay o an
apparatus for displaying data of the group supervisory control of elevators
according to gnef Neris a configuration diagram of an elevator group supervisory
control system being provided with an apparatus for displaying data of a
group supervisory control of elevators according to a preferred embodiment
20  of the present invention.

FIG. 2 is a drawing summarizing a feature and a performance index of
each evaluation item being included in an allocation evaluation index of the
elevator group supervisory control system of elevators.

FIG. 3 is a block diagram showing a detailed function of a control data

25  calculation unit according to the preferred embodiment of the present
invention.

FIG. 4 is a drawing summarizing a predicted performance index and an
actual performance index of each an evaluation of a car interval at a time in
future and an evaluation of a waiting time after an elevator stop call to be

30 predicted, according to the preferred embodiment of the present invention.

FIG. 5 1s a block diagram showing a detailed function of a statistical
calculation unit, according to the preferred embodiment of the present
invention.

FIG. 6 1s an example of a screen display of an apparatus for displaying

35  data of the group supervisory control of elevators according to the preferred
embodiment of the present invention.



preferred enbodi nent of the present invention. FIG 8 is a processing flow
chart of a control data calculation unit (refer 5 to FIG 3), according to
the preferred enbodi nent of the present invention. FIG 9 is a processing
flow chart for calculating a performance index of a car interval, according
to the preferred enbodi nrent of the present invention. FIG 10 is a
processing flow chart for cal culatbng a performance index of 10 al ong
waiting time, according to the preferred enbodi nent of the present
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el evajgrs sisng/$6dtinDESER, RELNIRE (hHEPRRHERRAD EVRERLVENTS (3@ bRisenpder, a

description is,given on a preferred enbodi nent according to the present
i nvent i onMY@HEM i ng to the drawings. FIG 1 is a configuration di agram of
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FIG. 13 is a processing flow chart of a method for calculating a
contribution degree of an evaluation of a long waiting time after an elevator
20  stop call to be predicted according to the preferred embodiment.
FIG. 14 is a configuration diagram of a computer simulator having an
apparatus for displaying data according to another preferred embodiment of
the apparatus for displaying data of the group supervisory control of
elevators of the present invention.
25 FIG. 15 shows a status in which the apparatus for displaying data of a
group supervisory control of elevators is used.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 Hereunder, a description is given on a preferred embodiment according
to the present invention, referring to the drawings.

FIG. 1 is a configuration diagram of an elevator group supervisory
control system having an apparatus for displaying data of the group
supervisory control of elevator apparatus composed of elevator devices

35 according to a preferred embodiment of the present invention. Each of n
elevator devices of “617, “62”, ---, “6n” is provided with an elevator car, a drive



FIG 1, while the n elevators are aligned vertically, the elevators are
aligned 5 horizontally in fact. In order to control the n el evator devices
conprehensively, an elevator group supervisory controller 10 is provided.
The el evator group supervisory controller 10 includes a control panel, a
control board with a m croconputer, etc., and a process conputer, etc.. The
el evat or group supervisory controtfer 10 10 includes, as a functional unit
being related to the preferred enbodi ment, a group supervisory controller
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group supgtseaar ynveatiom| & etontBol datacuhapkag anite\28l uadluding a utemptdtat is, an

al l ocati o t e tr usi ng
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a service &n?%%tf%ngﬁ}‘{%%y E&;‘f@ltfb"ﬁ det liﬁg Jiigobnformation from each el evator

controller es a position of each elevator, an
operation statAustorase media %ﬁé@@lmamé%ﬁtl%lme 4and agiripiextew high prsdenger s

who are oRe&Hes n tﬁe%h@ﬁdl%th Idmpm #hi€ 20! avdilaeg bebR8En 2he @8fMol
all oc%ed d%@g d?qug? ru.m{I gO raethe elevator group supervisory controller 10.
In the above-described configuration, the control data calculation unit
102, the statistical calculation unit 103 and the display output unit 21 are
main units indicating significant features of the control data display unit 20.
A detailed description will be given hereinafter,

25 Firstly, at a hall of each floor, a user registers an elevator stop call of a
direction in which he wants to go, by pressing a button of one of the
registration units “817, “82”, “83” ---. For instance, it 1s assumed that an
elevator stop call in an upward direction 1s registered at the third floor. The
elevator stop call information is transmitted to the elevator group

30 supervisory controller 10. The elevator group supervisory controller 10
calculates an evaluation value, that is, an allocation evaluation index, at the
group supervisory controller 101, using an allocation evaluation function
based on information from each elevator controller “717, “72”, ---, “Tn”,
assuming that each elevator car provides a service to the elevator stop call.

35  The information from each elevator controller “717, “72”, ---) “Tn” includes a
position of each elevator, an operation status such as a speed, a car call, the



A car to which a best allocation evaluation index is given is selected and
the car is allocated to the elevator stop call. 5 The allocation eval uation
index is a multipurpose evaluation function including a plurality of

eval uation itens, as expressed in equation (1), for example. F (k) _ {WxFi
(N (1) 10 In equation (1), F (k) is a
synthetic evaluation value of a "n8th car (hereinafter "n" car), "fi (k)"
is an evaluation value of "i"th evaluation itemon ' car, i" is a
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9qated tg the

A boar di nGa¥ & & VR $OR @i me. 20 (5) Awaiting time after a
el evat®r st op Tiad hllbeatpms evhluatigimndek sydohektipurgesd eablwatiomifuectidn (k)" 1S

cal cul at ed_f,on. each r..and then. . a.car which is _given a hest lue (a
i mum vAROS ohiRaH 7 oL LB ee 1 ERpidefdR SIS (1Bl o
cal cul ati emampile. 102 in the el evator group supervisory 25 controller 10
cal cul ates a control ,data such as a performance index value and a
contribution degrese g:{W@xFy@;bl}uai,i-on..val-ue.-bot-h-.qﬁ) whi ch are described
herei nafter, based off‘the information being enployed in the allocation

eval ughion. Thg comdioh (JRIR GONSta Fhehetid@¥aRudtn QM Af AInICERLT an
ggl gggtl o] %%ﬁégéé]gp Js Rg‘&,fﬁ(r),[red roper | y. ‘;I' e stfgt,lhﬁtl clal cal cul ation unit
pe it G date) o1 a1 PRR USRI 22 HR KT coht PRRIURLtoD Yemmp
cal cul at edk” atr! hei’cintr ekiglttheg cabffidiait anduiit i302. tofdlenahiergef the t 105
S SR 0 R DAL MR, R 2L o
control | er 1011B5ATeedicted whitotg tisne,ehat dec predineedswaitige time tafted5 ar e
0 R it P, L) GNP TR 2,
etc., and eievatonsiepicadt alvaady adogated.
(2) A position relation with time between each car.
(3) Aboarding rate in a car.
(4) On board time.
20 (5) A waiting time after a elevator stop call to possibly come.
A synthetic evaluation value “F (k)" is calculated for each car, and then,
a car which is given a best value (a minimum value in general) is selected to
be allocated.
The control data calculation unit 102 in the elevator group supervisory
25  controller 10 calculates a control data such as a performance index value and
a contribution degree of an evaluation value both of which are described
hereinafter, based on the information being employed in the allocation
evaluation. The control data constitute indexes for evaluating whether an
allocation operation is performed properly. The statistical calculation unit
30 103 performs a statistical calculation on each control data being calculated
at the control data calculation unit 102. The storage unit 105 registers the
above data together with data on the elevator operation which are
transmitted from the time data unit 104 and the group supervisory
controller 101
35 The data which is recorded in the storage unit 105 are forwarded to the
control data display init 20, through a storage media such as a memory card,



In the control data display unit 20, the display output unit 21 displays a
graph of a change with respect to tinme of each control data being drawn on
5 atime axis on a screen, based on the control data (being applied a
statistics processing), the operation data and the tinme data which are
forwarded. The display condition setting unit 22 sets a node of the graph,
etc., to be displayed. The printep-5 prints a graph of each control data
with regard to the tine axis displayed at the display output unit 21, on a
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eval uat i omontpotepd0, anddhewlisplayeruiput omiy 2) in Ahk coaticd Wadq alisEey omif unct i on
= 35 Eval ygtion itens which belong to the evaluation group to a registered

el evator stop call + Evaluation itenms which belong to the -10- eval uation
group to an elBslarapestodilal £, ta descypbigncie@iven about features of the

evaluation items included in the allocation evaluation index in the elevator
20  group supervisory control which is a background of the present invention,
and about indexes for learning a performance of each evaluation item which
is an object of the present invention.
FIG. 2 summarizes the features of the evaluation items being included
in the allocation evaluation index in the elevator group supervisory control
25  and the index for learning the performance of each evaluation item. While
the allocation evaluation index includes the plurality of evaluation items as
shown in equation (1), the evaluation items being related to the waiting time
which is a basic performance is divided to the following two groups:
1) An evaluation group to a registered elevator stop call.
30 2) An evaluation group to an elevator stop call to be predicted.
From a macroscopic point of view, it can be considered that the allocation
evaluation function is regarded as constituted by the above two evaluation
groups, as shown in equation (2).
Allocation evaluation function =
35 Evaluation items which belong to the evaluation group to a
registered elevator stop call + Evaluation items which belong to the



------------- (2) I'n the evaluation group to the registered el evator stop
call, the waiting 5 tine after the registered elevator stop call is a main
factor thereof. The follow ngs are exanples of the evaluation: a) A method
in which the cars are allocated to make the maxi mum waiting tinme as short
as possible. The maxinumwaiting tinme is obtained for each car allocation
anong the waiting tinmes after thelfegi stered elevator 10 stop call is nade.
b) A nethod in which the cars are allocated to nake an average waiting tinme

as short as possj The a it i IS O i pedyfor car
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after the re@é’lee? “@I%é\‘?ag%’lups‘iooﬂ’ec’éﬂﬂlsqe§e‘fr§:lfé’.at%SY c%iai%a't"?&hn%r oup
for the reghstetadtled evgisosredt elpvatirl stophealtas la bfain2ficedy elasheoftedBhé@nd t he
of . the allocati on ntr an.be understood relatively easily,
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made, that i's, , an eval uat.ion _far potential elevator stop call to be
predi cted and Wnchuaethod e W&l&b\ﬁ%ﬁgca%wf%@él&ﬁ%@e 30 IMakR Y ANPEREDN of a

space i nt eFaféingofim@ dd SBortrsefosibloet Phemvenggd asiitiagrismatis abtaimedtioer eaf t er
(at a tinme in fut re%ﬁtﬁ% An evﬁluation of a .waiﬁi n(%atif.rre fter .an_el evator
stop cal | 86 H&F %1% MU LNE jAVEFRge SYAINg HINGR, pteR F0e; FBISYRRY, £ act or
eval uat es eldventposept ¢adl isnaiatleng tine after the el evator stop call 35 to be
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> the waiting time as small as possible. The square sum of the waiting time

is obtained for each car allocation among the square sums after the
registered elevator stop call is made.

In the evaluation group for the registered elevator stop call, the call is

20 already made and the performance of the allocation control can be
understood relatively easily, by the information of the operation diagram.
For instance, according to the Japanese Laid-open Patent Application
Publication No. 05-57193, an example of the operation diagram which
indicates an operation trajectory of each elevator and information of the
25  registered elevator stop calls on a time axis is disclosed.

The evaluation group for the elevator stop call to be predicted
corresponds to an evaluation for an elevator stop call not yet made, that is,
an evaluation for a potential elevator stop call to be predicted and includes
the following two factors:

30 1) An evaluation of a space interval or a time interval between
nearest cars at a time thereafter (at a time in future).

2) An evaluation of a waiting time after an elevator stop call to be
predicted, specifically of a long waiting time.

Each factor evaluates the potential waiting time after the elevator stop call
35 to be predicted. The former evaluates by an interval between nearest cars,
and is based on the following relation:



A waiting tine after an elevator stop call to be nade at a tinme in future
at a floor between the nearest cars. The latter eval uates thereof by the
waiting time or a predicted arrival time 5 at the floor directly. The
evaluation itens, different fromthe evaluation group for the registered

el evator stop call as described above, assunes an elevator stop call which
is not registered at the tine andldmy not occur. Therefore, the perfornmance
of the evaluation can not be understood easily. For instance, it 10 can not
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r epr esent SPVRIR RIRY * o AteD ca gtPé%e predi¢ted the ev; ‘E%?%I%P%fgﬁg‘@ » REAR est
cars whi chf {ls eyahtiahallapasads esferhal iy, beemise/ad uformlaltich Bagiventiethal at a
time in future.is.evaluated and applied to the above evaluation, the actual

car inter PRFFFHOR AR&O8YL and the result brings an 30 actual value of the
non- uni f or m t yT'loe presenif pdferredt enbadl Bneic showts mdgarly thef performance bhie
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Firstly, in order to evaluate the space interval or the time interval

20  between nearest cars at a time in future, a predicted value and an actual

value of a non-uniformity degree of the space interval or the time interval

between nearest cars are used as the indexes. A difference between the

predicted value and the actual value of the non-uniformity degree of the

intervals indicates an effect of an evaluation of the intervals between nearest

25  cars at a time in future. That is, the predicted value of the non-uniformity

degree of the intervals represents a non-uniformity degree of the car

intervals between nearest cars which is evaluated based on the present value.

If a car interval at a time in future is evaluated and applied to the above

evaluation, the actual car interval is improved and the result brings an

30 actual value of the non-uniformity degree of the intervals. Accordingly,

referring to the difference, a degree of improvement of the actual value

(corresponding to a status after control) to the predicted value
(corresponding to a status before control) can be evaluated.

In a similar way, in order to evaluate the waiting time after the

35 elevator stop call to be predicted, an index of a potential long waiting time

after the elevator stop call to be predicted and an index of an actual long



waiting time after the registered el evator stop call are used. Briefly, the
former means a predicted value of the potential long waiting tinme, and the

| atter neans the actual long waiting time. The difference indicates an
effect of the evaluation of the waiting tinme after the elevator stop call to
be 5 predicted. If the effect of the evaluation of the waiting tinme after
the elevator stop call to be predkcted is absent, it proves that the |ong
waiting tinme is inproved to a result being shown in the actual |ong waiting
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el evat @r o] L]y .ar sed. Thereby, the performance of the evaluation for
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30 di f f er ence Maimpemteauththehpréseat proferoed cadwdimensbmeedprobllemZan be
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as shown in FIG. 2, in order to evaluate the space interval or the time
interval between nearest cars at a time in {future, the predicted index value
and the actual index value of the non-uniformity degree of the space interval
or the time interval between each nearest cars are used as an index.
25  Further, in the evaluation of the waiting time after the elevator stop call to
be predicted, the potential long waiting time index to the elevator stop call to
be predicted and the actual long waiting time index to the registered elevator
stop call are used. Thereby, the performance of the evaluation for the
elevator stop call to be predicted can be displayed by referring to the
30 difference between each the index value, and the above problem can be
resolved.
Hereunder, a detailed description is given on the control data
calculation unit 102 and the statistical calculation unit 103 which are main
points of the present preferred embodiment, referring to FIG. 3 and FIG. 5.
35 Firstly, a detailed description is given on the control data calculation

unit 102, referring to FIG. 3. The control data calculation unit 102 is



- 13 roughly divided into the followng three units: a performance index
value <calculating unit 1021, a contribution degree calculating unit 1024
whi ch cal cul ates the contribution degree of the evaluation value for the
registered elevator stop call and a contribution degree cal culating unit
1027 which 5 cal cul ates the contribution degree of the evaluation to the

el evator stop call to be predictad.- The performance i ndex val ue cal cul ating
unit 1021 cal cul ates the performance index of the evaluation item which

const | LUt G5, LRR SYARMEGHAD thOHBw! R HHCLEYR! O polBRnGaLL ihEeRgRhedi cted.

as descri be of romance | ndexes
is the pr@alc@ﬂ%ﬁ!ngelmlérh%ea qomg}ouvlanudem edeulsting urgt {2 dawthach

per f or mneg)dulsiex t‘ﬁ%'db%trﬂiﬁti% d&R8E ofithe e'vﬁl@é’t%ﬂ'%‘élﬁlﬂf&zhﬁmesﬂ?g‘i&ekéﬁ erval

or the ti I nt erval n nearest.  cars at a ti uture,
pr edi ct edngmte? FEPR €2 lna§§ § jomgri e&uogudagneﬁgcalﬁvﬁwwzuew1&347awé§0h he
predi csed caILdﬂeste\éaJh@ebo@ﬁ:nbhemiq% e WiitheeFalyatiagt€ehofeldwi@os Basiecdlbt er val
or the tlggbl ntervcggtﬂ bet ween each of the nearest cars. The actual

u

per f or man e calculating wunit 1023 cal cul ates the actual index
val ue t her eof .Then perfirmdrere \isad{ex ivaluer ddeulatimy ainibit 2 Ihealailatesg thé me

af ter o (8 Bl Alee ShABx A dnc! QulfaBBdLehedniad D MGHLC LAY ReifgigRnce
i 1582 8p 8 rapot high, Capttic

i ndex val de Ca at’ing
time i ndexrouhéo phe elemaéan $t@ﬁg:allaﬁ0tbmgretdl¢t@d; aaéﬂscrebed ys‘p“&ﬁdg ta“ n@

pr edi %ged ér@%&"%i%%@ta}flz)el Forn Q’rﬁofﬁ{dﬁﬁbs pe@h 1§Bt@féeprédigt?e>& patfmaakeul ating

uni t 23 cal cul at e actua long "waiting tinme after the
regi st er edngeevaes andophe gther thdhegastupbperiormeagisecidex) ¥alug: i dg bhit 1024

per forns tsB@clﬁ‘éahHabV&)l'ﬁatﬁ% fthe Epeee e8ietV Y @ e Maher i19iePPalC detwedihe
contribution degree cg Ltllatlng uni t 1027 ﬁerf rnms .t he eval.uation.for the

el evat or s}'{eﬁﬁeﬁ,taﬁ‘rst 8l e tPRR dife fistiire o fhe edintad deerforananes AnEeY i(Véliegr ee
i ndi cat i ngaldi@atingt niditit il0g2degladatds thee encalietatli Qndaal waluhi oh lbleé ongs to

the t | uat ' F de cation.
Thg o%egrqagﬁg IO%&& #gqsreﬁgofﬂémBhg ] éreggﬁ P(I:‘)&h }tj |'L’ergg1 E)EBW ¢ ear: y
t he perforaehod thfe seatestvwaruat The aci:tmlepxenfm‘menvmunttlle)be’lahn@salculfHMQer of
the two eVﬂ'L{f'éltOQanaﬂﬁﬂléQés 3115' a‘?:gﬁ’ x}d%x @Eﬂeyﬁ?e 5 rBoélﬁﬁg&ew% fpe
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cal cul ati nge %ch%@@%erfdﬁﬂd}?d'e ﬁﬂeﬁ%a‘lﬁ@%ﬁidxﬁahh@%ﬁ@ WediaberhtBether mance
| ndex 2\6al lf)%tgr?tlaf oei‘lgag‘}alilglngpt?]rneolrn e?:ce'llhr(]a Sc))(te\r/l%lalfeiong waiting time index
corresponds to the predicted long waiting time. The actual performance
index value calculating unmit 1023 calculates the index for the actual long
waiting time after the registered elevator stop call.
The contribution degree calculating unit 1024 performs the evaluation
25 for the registered elevator stop call. The contribution degree calculating
unit 1027 performs the evaluation for the elevator stop call to be predicted
and calculates the contribution degree indicating the contribution degree of
the evaluation value which belongs to the two evaluation groups as shown in
FIG. 2 in determining the allocation. The objection of calculating the
30 contribution degree 1s to show clearly the performance of each evaluation
index value which belongs to either of the two evaluation groups, in order to
analyze the performance of the difference between the predicted performance
index value and the actual performance index value being calculated at the
performance index value calculating unit 1021. Further to be specific, the
35 predicted performance index value and the actual performance index value
are the performance indexes of the evaluation item for the elevator stop call



are the performance i ndexes of the evaluation itemfor the elevator stop
call -14- to be predicted. If the followng relation is satisfied, the
eval uation for the elevator stop call to be predicted works properly. The
former (predicted) > The latter (actual) However, the actual allocation
eval uation function is expressed as the 5 equation (2) and the allocation
I's not necessarily determ ned onkJy4by the evaluation on the elevator stop
call to be predicted. Therefore, by showing both the effect of the
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cal cul ati ng ét%ﬁ%éoﬁ?icmh@ YR E1(ehE dAMKhER 8 ohll 16 forhbERalSychi eady

allocated to a registere evator stop accor e eval uati on

val ue to tedisied andrthetedfect Hf the @Vahlqai@ut%twrearﬁ@red&ma’fgr streealdt i ng
unit 1028 lgahggglmdtggeﬂ@aé(ﬁgk@utm &Srgbove. The evaluation value

contri BUt Hon dﬁelrst?y, C}?e %gxllgrti u 1orlfn égr]e'g Zc%lgu Ll%l%lgahgft 5854 calculates the
ranking of cars which are already allocated to the registered elevator stop
calls, according to the evaluation value on the registered elevator stop call.
The ranking calculating unit 1025 performs the calculation as above. The
evaluation value contribution degree calculating unit 1026 calculates the

25  contribution degree of the evaluation value to the registered elevator stop
call, based on the above ranking. The higher the ranking, the higher
becomes the contribution degree of the evaluation. For instance, if the
ranking is the first, the contribution degree becomes 100 %. The
contribution degree is defined as such.

30 The contribution degree calculating unit 1027 calculates the ranking of
the car which is already allocated to a registered elevator stop call according
to the evaluation value to the elevator stop call to be predicted. The
ranking calculating unit 1028 performs the calculation as above. The
evaluation value contribution degree calculating umit 1029 calculates the

35 contribution degree of the evaluation value on the elevator stop call to be
predicted, based on the above ranking.



35 contribution degree of the evaluation value on the elevator stop call to
be predicted, based on the above ranking. -15- A detailed explanation is
given on a method for calculating each the contribution degree,
hereinafter. Next, referring to FIG 5, a detailed explanation is given
about the statistical calculation unit 103 as shown in FIG 1. The
statistical 5 calculation unit 1Q3-perfornms an averagi ng operation on the
result cal cul ated at the control data calculation unit 102 (FIG 3). That
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st ands by eX|sts re val ue possi ,
20 Here, data w 1ch are not, desn*able as thé object are rejected by the

screening process. For instance, if a car which stays at an elevator stop (a
car which is not allocated to any elevator stop call and stops) exists, the
non-uniformity degree index value of the time interval changes with time
largely, in the predicted non-uniformity degree index of the space interval or
25 the time interval between each nearest cars. Because the car which stays
can move in an upward and downward direction for service, the heavy
change is attributed to a position relation between nearest cars which is not
simple. In order to avoid the influence of the heavy change, the screening
processing unit 1031 determines the existence of a car which stands by if any,
30 and performs a process for rejecting the data therein. In the same way, if
the predicted performance index is the potential long waiting time index to
the elevator stop call to be predicted, the potential long waiting time is hard
to occur if a car which stands by exists, and thereby the value possibly
changes largely, and the screening processing unit 1031 performs the process
356  for rejecting the data. Meanwhile, if it is presumed that the change of the
performance index by the existence of the car staying is not necessarily a



changes |l argely, and the screening processing unit 1031 perfornms the process
35 for rejecting the data. Meanwhile, if it is presuned that the change of
the performance index by the existence of the car staying is not
necessarily a -16- wong change, and the change reflects an actual status,

i nstead, an inprovenent of the service performance to the el evator stop
call to be predicted due to the-d6istence of the car staying, the screening
processing can be skipped. 5 The average value cal culating unit 1032
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1035 and FUSEAEHERICEPBINRES vegihy dpt eroup ohthe pag IEEREe r ange

each. The jddéa gﬂﬁuﬁ @hah@@ ®abhr ithhe | dargetiegtee bk téiﬂo(ﬁhaﬂuahhdn thial ue can
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30 HereunCU?{lue%n%h%ﬁir@&e{e%ﬁﬁhﬁd%imy}@ngéSp| ay output unit (process at the
numeral "21" 1n I'S LG 6 is an exami)l e .of ah;sece't_le1

di spl ayed on th’et}lﬂ%\‘i%tacﬁ@ﬁp ﬁﬂlcpnmbutlon degree of the evaluation va
evaluation value to the registered elevator stop call and the evaluation value

20 to the elevator stop call to be predicted), in the same way as above, the
average value calculating units 1035 and 1036 calculate the average value in
the predetermined time range each. The data group of the contribution
degree of the evaluation value can be smoothed, and the comprehensive
performance thereof can be extracted, because the evaluation value changes

25  with time largely.

Returning to FIG. 1, details of the control data calculation unit 102 and
the statistical processing unit 103 are described as above. The results are
transferred to the control data displaying unit 20 and displayed in a graph
on the display output unit 21. An example of the display is shown in FIG. 6.

30 Hereunder, a display result at the display output unit (process at the
numeral “21” in FIG. 1) is described.

FIG. 6 1s an example of a screen displayed on the data display unit of
the elevator group supervisory control system according to the preferred
embodiment of the present invention. It is a significant feature of the

35 present preferred embodiment to display the data in such a way as shown in
FIG. 6, through calculating the control data such as the performance index,



the el evator group supervisory control system according to the preferred
enbodi nent of the present invention. It is a significant feature of the 35
present preferred enbodi ment to display the data in such a way as shown in
FIG 6, through calculating the control data such as the performance index,

- 17 etc., and perform ng the averagi ng processing. As such, the performance
of the evaluation itens for the-dl7evator stop call to be predicted
(described in FIG 2) which is not easily understood can be shown
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call to bevaéF‘ééf“ét agtppkypljte ﬁ@eg}}%ﬁnﬁeﬁz H&&gﬁ@fﬁ 8 capanieryah or

traj ecth or Whefpxeaedte@aaralue I’(bﬁlth@ e@ntal Imlgdeaaﬂﬂgrtim@nﬁﬂgkla@m the g@aqtnlcar ( on
a grap |n icated in an abscCissa_an car_position (a
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to the gragpedicgedpace interval of each car, etc., can be checked. In the

g1 aph 1ECD3 whi g BN GRANORH ibnl] MEnRhel UALRIAHL G5 o BIHENARH o

act ual*“val ue o n-"uni orm nt'er
predi ct ed degiree Qafnthet ey akiea tisen WﬁdllanfothQ heateiimal aftendhraregisteredne 30
i ndex aft eflodier 8ty aLIRr Stop caI | to be predicted, time is indicated in the

absci ssa and t e car p SI ion dicated in the ordln tﬁ A li.pe FGO3A
grap 05 w 1chs ows a change with time of the contribution

degree of the evaluatmn value of the car interval, or the contribution degree
20  of the evaluation value of the potential long waiting time after the elevator
stop call to be predicted.

Firstly, the graph FG02 showing the operation trajectory of each car
indicates a time dependent operation of each car on a graph in which a time
is indicated in an abscissa and a car position {a floor number is taken as a

25  unit) is indicated in an ordinate. Referring to the graph, a space interval of
each car, etc., can be checked.

In the graph FGO03 which shows a change with time of the predicted
value and an actual value of the non-uniformity index of the car interval or
the predicted value and the actual value of the potential long waiting time

30 index after the elevator stop call to be predicted, time is indicated in the
abscissa and the car position is indicated in the ordinate. A line FG03A
which indicates the predicted value of the non-uniformity index of the car
interval and a line FG03B which indicates the actual value are both shown
on the graph. Here, the non-uniformity index of the car interval is

35 calculated based on a variance of the car interval between nearest cars.
The variation is an index indicating a degree of variance. The larger the



whi ch indicates the predicted value of the non-uniformty index of the car
interval and a |ine FG3B which indicates the actual value are both shown
on the graph. Here, the non-uniformty index of the car interval is 35

cal cul ated based on a variance of the car interval between nearest cars.
The variation is an index indicating a degree of variance. The |arger the
-18- variation of the car intervallg+the non-uniformty is large), the

vari ance grows |arger. Consequently, the non-uniformty index of the car
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predi ct'ed va he act ual ue o ex on the tine
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whet her the |rrproverrent I s dgne e are di spl ayed on
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such that yeirmditetiadeR cadbeifdedbod] b£GRL 1 on to an el evator stop call
0celrSy the daﬁgrec a&eb%rgclhcge Va?ue and the actual value of the performance
index are displayed. Meanwhile, another method for displaying more

understandably the improvement effect of the performance by the control
can be applied. For instance, by displaying a width indicating the
difference between the predicted value and the actual value of the
25  performance index on the time axis, the degree of the improvement can be
perceived directly. Further, by coloring the difference depending on the
polarity thereof, it is obvious whether the improvement is done.
Meanwhile, while the data are displayed on the time axis in FIG. 6, if
the data are displayed in a chronological order such that every instance
30 when an allocation to an elevator stop call occurs, the data can be displayed
on the expanded abscissa and a displaying effect can be attained, even if the
data are not displayed on the abscissa according to the time.
Here, the non-uniformity index of the car interval and the evaluation of
the non-uniformity of the car interval are exemplified. A similar effect can
35  be obtained in the potential long waiting time index to the elevator stop call
to be predicted and the evaluation of the potential long waiting time after the



on the expanded absci ssa and a di splaying effect can be attained, even if
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be obtained in the potential long waiting tinme index to the el evator stop
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can be analyzed clearly. For example, in the graph FG03 which indicates
the performance index, in a time zone around 10:10 on the abscissa of the
graph (in the vicinity of a point at about one third of the full scale), the actual
value of the non-uniformity index of the car interval is larger than the
25  predicted value thereof. Namely, it is doubtful if the evaluation of the
non-uniformity of the car interval works properly. Hereunder, the status of
the allocation evaluation in the time zone is examined referring to the graph
FG04 which indicates the contribution degree of the evaluation value of the
waiting time after the registered elevator stop call and the graph FGO05
30  which indicates the contribution degree of the evaluation value of the car
interval. Looking at the time zone around 10:10 of each graph, it proves
that the contribution degree of the evaluation value of the waiting time after
the registered call grows larger and the contribution degree of the evaluation
value of the car interval grows smaller. Accordingly, it proves that because
35 the allocation is determined by giving top priority to the waiting time after
the registered elevator stop call in the time zone, the result of the evaluation
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car interval. Looking at the tine zone around 10: 10 of each graph, it
proves that the contribution degree of the evaluation value of the waiting
time after the registered call grows |arger and the contribution degree of
t he evaluation value of the car interval grows smaller. Accordingly, it
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aver agi no. FESEEESPR rul e oe Rhefeud Bl e S amErERor Chhe bulngtn foeh an
FQ03 viéfi chwiantlng&iree aftesr the elevator stop call to be predicted.

FIG. 7 is an example of a screen display in the data display unit of the
group supervisory control system of an elevator apparatus according to
another preferred embodiment of the present invention, and shows an
example in which the averaging operation to be performed by the statistical

25 calculation unit 103 (FIG. 5) is not applied to the control data in FIG. 6.
Each of the four graphs FG02, FG03, FG04 and FGO05 in FIG. 7, shows the
similar content to the content in FIG. 6, but the averaging processing is not
applied thereto. Therefore, each of the graph FG03 which indicates the
predicted value and the actual value, the graph FG04 and the graph FG05

30 which indicate the contribution degree, shows large change of the wave
shape with time, and consequently, the performance of each graph can not be
understood easily. On the other hand, in each graph in FIG. 6, the
comprehensive performance is extracted understandably by applying the
averaging processing. As such, the comprehensive performance can be

35 extracted by the effect of the averaging processing being performed at the
statistical calculation unit 103 (FIG. 5).
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t hrou
processing of the predicted index value of the car interval and a calculation

processing of the index value of the car interval at the present time point (the
actual index value of the car interval). Hereunder, the processing flow is
described. Firstly, the time of prediction when the car interval is predicted
25  is input (ST21A). The time of prediction is set as a time at a certain time
interval ahead. This certain time interval is, for instance, a time which an
elevator car takes to travel from the bottom through the top and back to the
bottom of the elevator apparatus. Next, the information on the position and
the moving direction of each car or the information of the predicted operation
30 trajectory of each car at the time of prediction is input (ST22A). The car
interval between a couple of nearest cars in the car travel direction at the
time of prediction is calculated using the above information, and then the
predicted value indicates a variance of each car interval, and can be
calculated based on a variation of each car interval value, for example.
35 Next, a calculation of the index value of the car interval at the present time
point (a time point when the processing is performed) is performed firstly by



bottom of the el evator apparatus. Next, the information on the position and
the noving direction of each car or the information of the predicted
operation 30 trajectory of each car at the tine of prediction is input
(ST22A). The car interval between a couple of nearest cars in the car
travel direction at the time of prediction is calcul ated using the above
informati on, and then the predict2f-val ue indicates a variance of each car
interval, and can be calcul ated based on a variation of each car interval
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of the predlcted floor where the potential long waiting occurs (ST22B). For
example, the long waiting time index can be calculated using the longest
waiting time at the floor where the predicted long waiting occur, number and
ratio of the floors where the predicted long waiting occurs and an average
25  wvalue of the waiting times at the floor where the predicted long waiting
occurs, etc.. Next, it is determined whether a car provided a service to a
floor where an elevator stop call is registered (ST31B), and if such a car
exists, the actual waiting time after the registered elevator stop call is
calculated (ST32B). The calculated actual waiting time is recorded together
30 with the data on the time point when the elevator stop call is registered
(ST33B). Based on the record of the actual waiting time, an actual long
waiting time index at a time point in the past can be calculated (ST34B).
The actual long waiting time index can be calculated using the longest
waiting time, a generation ratio of a long waiting time which is longer than a
35 predetermined time and an average value of the long waiting times, in the
same way as the calculation of the long waiting time index to the elevator



fl oor where an elevator stop call is registered (ST31B), and if such a car

exists, the actual waiting tine after the registered elevator stop call is
cal cul ated (ST32B). The cal culated actual waiting time is recorded together
30 with the data on the tinme point when the elevator stop call is registered

(ST33B). Based on the record of the actual waiting tinme, an actual |ong
waiting time index at a tinme poi 23 n the past can be cal cul ated (ST34B).
The actual long waiting tine index can be cal cul ated using the | ongest
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values after the registered elevator stop call, the contribution degree of the

evaluation value to the allocation evaluation should be high, as indicated in
the result of the contribution degree Vw. In a similar way, assuming that
kw (ka = 3) is 2 (the second place) and kw (ka = 3} is 3 (the third place), Vw
25 (ka = 3)1is 50 (%) and Vw (ka = 3) is 0 (%), respectively. As described above,
based on the ranking of the car being allocated, the contribution degree of
the allocation evaluation item to the allocation determination can be
evaluated quantitatively using the equation (3).
FIG. 12 shows a flow chart indicating a calculation process of the
30 contribution degree of the non-uniformity evaluation of the car interval on
the registered elevator stop call, according to the preferred embodiment of
the present invention. The processing flow is the same as FIG. 11, except
that only the evaluation item is different between FIG. 11 and FIG. 12 (a
description of the processing flow is skipped). A contribution degree Vw
35 (ka) of the non-uniformity evaluation of the car interval is calculated by an
equation {(4).



based on the ranking of the car being allocated, the contribution degree of
the allocation evaluation itemto the allocation determ nation can be
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nment of the rese i nven Because e procgessing flow

preferred enbo
is siml arcqr&r%‘@(’nlilegé@@cé‘ﬁt St ANt U@ﬁwyl P{:léﬁév]é’lngal"’aéﬂngt@ﬁ’rq afterithe ent

bet ween FI ﬁaglétbr@dl@lé‘_&}a@or LBop 2all ad@rdindté he Qrefdie@eslosdinitthtl dfothe S
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PR e L e O T S AR by
an equat i oth4t5pnlyVvihe kedluation- iten( ka)i)ffecrehﬁi(lfe(tweé)l FIG. 11 and FIG. 13, a
-------------------- fo whi ch
oo B PG oL pigceBbt R s il 2 ARl ORI, Ao leyE o o
of the |ongf ﬂmwnlglattmeomhee10ng1@ra1tan§\,tam@raf§eloph@@levaﬂ:@r storpealliitothed, kI
(ka) is thﬁré(ﬁeigdqg cgjc‘ﬂggedcw an uatidnid@§ eval uation of the long waiting
time after the.}ﬁ gvatog e predl cted and_N is the nunber of
the elevators 4 f @r@ﬁ?@)’éloﬂ% 6Ty " CONTTOI™-""The Stontribution degree
of the eval uat Hutre0fkd™ie d cmgnmmbterwthe @Br &fHifkh is to be allocated, V1 (ka) is

20 the contribution degree of the evaluation of the long waiting time after the

m))

elevator stop call to be predicted, kl (ka) is the ranking of the car “ka” in the
evaluation of the long waiting time after the elevator stop call to be predicted
and N is the number of the elevators under the group supervisory control.
The contribution degree of the evaluation of the long waiting time after
25  the elevator stop call to be predicted to the determination of the allocation
can be evaluated quantitatively using the equation (5), in the similar way to
the equation (3).
FIG. 14 is a configuration diagram of the elevator group supervisory
control system having an apparatus for displaying data of the group
30 supervisory control of an elevator apparatuse according to another preferred
embodiment of the present invention, and a computer simulator having a
data display unit is employed, instead of the actual group supervisory control
system of elevator apparatuses. Therefore, all the elements except the
printer 5 are included in the group supervisory control simulator 9. The
35 simulator performs a simulation by running a software on a computer (a
computer, a micro computer, a personal computer, etc.). Because FIG. 14 is



25 the elevator stop call to be predicted to the determ nation of the
allocation can be evaluated quantitatively using the equation (5), in the
simlar way to the equation (3). FIG 14 is a configuration diagram of the
el evator group supervisory control system having an apparatus for

di spl ayi ng data of the group 30 supervisory control of an el evator

appar atuse according to another pr2berred enbodi nent of the present

i nvention, and a computer simulator having a data display unit is enployed,
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el evator gr oup Tupetathply of mréléﬁdtostgﬁb@ﬁbapeﬁd‘im cdrﬂrtﬁ's@stéhﬂ a!srylicﬁ‘ai eS a
simul ator. . k,é an ent.t A of each erren%clonstit%.i é em i

har dwar e |ﬁnFF "1 %n’ﬂldll‘\salg SsBf PW&P 1, VEnilg 4 ang SDFiKp r?ac? mﬁ%e'& each
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Accor di agl t pey f h r t he
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system accor e |nv |s use The st at us can
di vi ded i ntead}ﬁ‘véem%e’él EJI%; f)‘i ech?ér éﬁ‘? rﬁ’rf"?sﬁé’n 1ng
element in FIG. 1.
20 FIG. 15 shows a status where the data display unit of the elevator

group supervisory control system according to the present invention is used.
The status can be divided into two phases of a planning time and an
operating time.
In the planning time, a building is still under a planning stage, and it is
25  presumed that a manufacturing & sales enterprise of an elevator apparatus
explains a feature, a specification and a performance, etc., of the elevator
group supervisory control system to a customer who plans to purchase an
elevator. Then, the customer may require an explanation of a virtual
operating status, specifically of a performance of the control of the group
30 supervisory control system after the building is constructed. In such a state,
an embodiment using a simulator as shown in FIG. 14 can be applied. The
performance of the allocation evaluation which is a feature of the group
supervisory control can be shown understandably by displaying the feature
on a screen as shown in FIG. 6, or showing a printed out result, by employing
35 the elevator group supervisory control simulator 9.
In a status where the product is installed and the elevator and the



In the planning time, a building is still under a planning stage, and it is
25 presuned that a manufacturing & sales enterprise of an el evator apparatus
explains a feature, a specification and a performance, etc., of the el evator
group supervisory control systemto a custoner who plans to purchase an

el evator. Then, the custoner may require an explanation of a virtual
operating status, specifically of-@ performance of the control of thé group
30 supervisory control systemafter the building is constructed. In such a
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result ich is. shown in Fl al ko tq catch t performpce

e at ol 56 RREOTARBSS 6p Biedmratedn Butfhiir bidui! BeRERLARE0ER oynene
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about e I rg?%‘ﬁ : t 0 Vi o) tem
t he pe%{?or Prgril:%g of t glégg it %’gﬁe%é%o%ge%%g‘lﬂal Se‘%ﬂrt}ﬁgleér Z’tg g%ﬁ%%ﬁ&%b%/f tHe
denonst r at eeRtreheaneche explained hunderstapdablysby miempnstratinguths spsrt a5

expl anat i oghhwn3hVEIG.t@ the preferred enbodinent as shown in FIG 1. Wile
the statistica culation. unit 103 2Q is, disposed in the, el evator group

l..C
super vi sory coﬁmaly’era 1BIRRIemRBtAGh ¢ RIALATIAR dF EWenpter dhegr ment
of FIG 1, ehdindiiheht akishelvn falFEE. dt | Whileithe MatietivalbenldiikpiReetnitn 0de

cont roéo da&sa fs%gslzee&/ llil‘lni Ehezoélexl'?’gtor group supervisory controller 10 in the
configuration of the preferred embodiment of FIG. 1, the statistical
calculation unit 103 can be disposed in the control data display unit 20. By
the configuration, because a time range in which the calculation of the
average value is performed and a number of samples on which the
25 caleulation of the average value is performed can be chosen freely in the
control data display unit 20, the analyzing can be performed in a more

flexible manner by employing various averaging methods.

30

35



t he configuration, because a tine range in which the calculation of the
average value is perforned and a nunber of sanples on which the 25

cal cul ation of the average value is performed can be chosen freely in the
control data display unit 20, the analyzing can be perfornmed in a nore

fl exi bl e manner by enpl oyi ng various averagi ng methods. 30 35 -27- WHAT IS
CLAIMED IS: 1. A nethod for displafV¥ng data of an el evator apparatus
conprising a plurality of elevator cars under a group supervisory control

which selects an 5 elevator caygiar BecalA10RIErL:t0 a registered el evator
stop call based on an evaluation index including a plurality of eval uation

items, the nethod conprising: calculating a predicted value of a
perfornance i ngex somethéd foi' BHPlaSHRES QutS of ¥n ehValt e} applrdteseuidprkiag aact ual

val ue of a performance i ndex on f{he roup Ssupervi sor onirol: .and
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nmet ho or _di.splavin at.a .an v rat.us. comprj si alit

of o evat of ERAL M, J9S ifeBiaiRe 8 FURRBEy Mo AbATGR TS Bk Ingfhod 11V

el evat or cesmpuoisieg:al | ocated to a registered el evator stop call based on an

| i i ndex i ncl udj ' ' | i
Comprs 51 . 20" cal to o AR AL YA O e SETRLIRY

conprising: 20 calculating a i'cted value o
gr oup supelgvplsblsypéﬂﬁwlmqon"iﬁésuri ng an actual value of a performance index

on thejggroup supervi SOpbac@RncOhn ARdalvaRlcAyf BOpdISrRARL §h&&k ¥al tife and
the actual value or a 25 rel(g-lo bet ween the predicted val ue and the

actual val &EOBP SEPETHEOIRGANra; aRfe net hod according to claim1 or 2, the
met hod conprising: cal gisbtdying theliptédicsd eahsd wadntidacpisldvsliedoral ue and

E Eg actual YAlUS baiwecl Bl fedided vHE At SSRAAMY Me' R & PRrdhdibGESce 1
order.

15 2. A method for displaying data of an elevator apparatus comprising a
plurality of elevator cars under a group supervisory control which selects an
elevator car to be allocated to a registered elevator stop call based on an
evaluation index including a plurality of evaluation items, the method
comprising:

20 calculating a predicted value of a performance index on the
group supervisory control;

measuring an actual value of a performance index on the
group supervisory control; and
displaying the predicted value and the actual value or a

25  relation between the predicted value and the actual value on a time axis.

3. The method according to claim 1 or 2, the method comprising:

calculating a difference between the predicted value and
the actual value; and
displaying a width corresponding to the difference in the

30 chronological order.

4. A method for displaying data of an elevator apparatus comprising a
plurality of elevator cars under a group supervisory control which selects an
elevator car to be allocated to a registered elevator stop call based on an
evaluation index including a plurality of evaluation items, the method

35 comprising:

calculating a performance index of the group supervisory



30 chronol ogi cal order. 4. A method for displaying data of an el evator
apparatus conprising a plurality of elevator cars under a group supervisory
control which selects an elevator car to be allocated to a registered

el evator stop call based on an evaluation index including a plurality of
eval uation itenms, the nethod 35 conprising: calculating a performance index
of the group supervisory -28- cortZ2®F in a chronol ogi cal order; and

di splaying a contribution degree of the evaluation itemto an allocation

for an ele ' ogical order. 5. The nethod accordin
%@%ﬂ%ﬁl QR:h?t@#élogg??ofﬁﬁr? BaRog g

to claimd4, erein formance | ndex displayed in the chronol ogical
order is either a predi cisplayingea @ntmua@pug%r@aquet eotYdRarieR 1ot 19 ¢ he

predi cted wal AlBcabidnl 0P aRCs1bdhtoy Bbeie call en & GHRbAYRGiIAS ofier. per formance i ndex
in the chronol Qgi &%orﬂ]er 6. a‘he mhod according to claim4 or 5, 10
wherein the coRt rilb§tPERIULETWEIRE a4 uation itemto an allocation for
an Fl evat or stop cal : I [ s»rr]lﬁ:aietml ahed be&eﬂnancgn iﬁﬂakuaﬂisplaydd?nﬁhngtlﬁvmt he
eval uation 4 teni t he kS.. .7...T ccordi { ' erein
the contr1 Sroral e adedis BiRna proifeiiIfg ARt oS Ak
chr onol ogi beth dhéempredictedevaluat enduthenackegl cealife tdre displayed i am theem to
the all ocab%ﬁgrﬁlghcé heqdd ﬁxvﬁ{eoéhx%%x‘ﬂﬁ)g?@z#llordgr The nmet hod according to claim
e gtineis ati a '

7, wherein wal tin ) fter either the registered el evator
stop call or the dhemethodaegordiaig tadaim 4903 ct ed, 20 otherwi se after

ggg h U registered el eupaiidRR Gakibafifn! dreh AR ovilleBtiohAkm! & be

The met hod acgcording to aim 4, wherein the contrj bution
degree of &nt3llpeatigpaofAn glevator %bcaclkﬂ%rc%ﬂulmda%&b%a tar est
cars is di sphlaypgdfithetdvaluatiors iteand alitbalcags.der, as the contribution degree
of the eval uat

'gon_ Lt em %o é‘heo 3{ I O@at ion for the elevator stop call. 10.
The net hod accordi ﬁ'& g }?:? AR r‘gf”ﬂnt e performance index is an index
indicating a wherein the contribution degree of the waiting time is
15 displayed in the chronological order, as the contribution degree of the
evaluation item to the allocation for the elevator stop call.
8. The method according to claim 7,
wherein the waiting time is a time after either the
registered elevator stop call or the elevator stop call to be predicted,
20 otherwise after both the registered elevator stop call and the elevator stop
call to be predicted.
9. The method according to claim 4,
wherein the contribution degree of a time interval or a
space interval between a couple of nearest cars is displayed in the
25  chronological order, as the contribution degree of the evaluation item to the
allocation for the elevator stop call.
10. The method according to claim 1,
wherein the performance index is an index indicating a
non-uniformity degree of the time interval or the space interval between the
30 couple of nearest cars.
11. The method according to claim 1,
wherein the performance index is an index indicating a
waiting time at a floor or an arrival time at the floor.
12. The method according to claim 1, the method comprising:
35 wherein the predicted value and the actual value of the
performance index are values which are averaged on a predetermined time



non-uniformty degree of the time interval or the space interval between the
30 couple of nearest cars. 11. The nethod according to claim1l, wherein the
performance index is an index indicating a waiting tinme at a floor or an
arrival tinme at the floor. 12. The nmethod according to claim1, the nethod
conprising: 35 wherein the predicted value and the actual value of the
performance i ndex are val ues whi ch29re averaged on a predetermned tine -29-
range. 13. An apparatus for displaying data of an el evator apparatus
conprising.g,glurality of elevator cars under a group supervisory control

whi ch sel ects  an elevator car to be, allocated to regi stered el evajor stop
call 5 based d@-anAébaﬂmrﬂS‘hsiﬁ%aeglﬁQQW@& ﬁg‘tﬁ Bfu‘?‘%l 2 Ve T éJ\Pé’Iaﬁ'ﬁéurSOn

H}em& ]E he corpPidind lbsphﬁ*mittzsdfnaévﬁﬁﬁn&lﬁoﬁnd& @Ug'ﬁ{dﬁllgupeﬁﬁeﬂlyf ft@itruhl ue of
e perfornmance 4 ndex o e group, supervi sqry contrsol ; ans_ f.or

e cotat | ni e seleRl an Slaieter S b hE At de s Seieind IR AL SRy

super visor pasehbnadn esabiatanmdesr indisgingya piutdldypofeaiadtiationdterasatie t he

actual va % mance index or a relation between the predicted
val ue and ggﬁgp%é]’ist}gflﬁ% lﬁ “in a chronological order. 14. An apparatus for

di spl ayi ng data of an emeaasdor gplralating a prediciedr valuepiahsl perdoimgnest
el evator c [ .control which selects an el evator
IhfickBEfle BrotiPUBaVRGLY (SRl

car to be eVator stop call based gn an
eval uation index incl udnagna fpr gelquletingran.\agtuak vahie ofibe perdormanes at us

conpr i $0 NYindB2sStHeOrrotp! Sipledtistsy thetrablawd val ue of the performance 20
bt edi cted val e and t pandaiabr SaplaTEs e PRUPFiS AL AR rAGIRb at i on
bet ween t heahteofl thegsbri@inm@n@nithdek ve saedlakibn bekweenthe predieteakvsluelsnd The
PG fer ondhd Beftlten Bt A Bipdo Baied ord8 RNt he actual val uer and means
for displayi nglda wiAtt hapmanadep ofedi disnlayinige diitaf of caseelevator apparatus
15 comprising a plurality of elevator cars under a group supervisory control
which selects an elevator car to be allocated to a registered elevator stop call
based on an evaluation index including a plurality of evaluation items, the
apparatus comprising:
means for calculating the actual value of the performance
20  index of the group supervisory control; and
means for displaying the predicted value and the actual
value of the performance index or a relation between the predicted value and
the actual value on a time axis,
15. The apparatus according to claim 13 or 14, comprising:
25 means for calculating a difference between the predicted
value and the actual value; and
means for displaying a width corresponding to the difference
between the predicted value and the actual value in the chronological order.
16. An apparatus for displaying data of an elevator apparatus
30 comprising a plurality of elevator cars under a group supervisory control
which selects an elevator car to be allocated to a registered elevator stop call
based on an evaluation index including a plurality of evaluation items, the
apparatus comprising:
means for calculating the performance index of the group
35  supervisory control;
means for displaying the performance index in a



bet ween the predicted value and the actual value in the chronol ogi cal order.
16. An apparatus for displaying data of an el evator apparatus 30 conpri sing
a plurality of elevator cars under a group supervisory control which
selects an elevator car to be allocated to a registered el evator stop cal
based on an eval uation index including a plurality of evaluation itens, the
apparatus conprising: neans for ca8@ul ating the performance index of the
group 35 supervisory control; means for displaying the performance index in
a -30- Chr%@rﬁ%@@él &'gdgr; neans for calculating a contribution degree of
the evaluation I1temto an allocation for an ﬁleyatgé st%g cal |l ; and means
for displaying the cont'Peans farad@datiags cameibution aeqree the egaluationn e

chronol ogi fgtn € 8f'allobdtiod T6r ARRMAILYE seRCILiad@ to clai m 16, wherein the
means for displaying the gerfgr na({l}ge i ndex 'bn a chl(rionol ogi cal orgder

di spl ays either the prd8PeRdqitral USPIAYIRGe thet Gaptribwtian sdeeres oot mance
i ndex, ®t hevatuatioboitémtinetherdtdonslegicsdlouderand t he actual 10 val ue of the
per formance i Xml8. The apparatus accordi to claim16 or 17, wherein

t he neans for rlgigl &hea??%%rattﬂggg%o Elr%?ﬂ &%ﬁgdjé%r ee of the evaluation itemin
t he chronol ogi cal or derwheteinlthe esearsefor displaping the parégmeancs indes in a

eval uati on_y ] ' I ' ' item
Tnal t neoRATDICHEEr o (BEIBYTEALL e (ROMIGDEN Fpid, aleatiB VB 2T,

for di spl afhe@erfoemameerindgxi etharsgpedosh thenpredictedaralvs andihpactnel

chronoj @9i ¢alulsfi®le Fhrbdindy s if@egONntribution degree of the waiting time of
the evaluation |t I n the chronol ogical ordes. 0 20. The apparatus
according to ci&i m@?l)ﬂﬁ@tt‘é? ﬁc‘é‘ﬁ'él‘g%m F%mtfé@r ilé: atime after either the

regi stered elevator stwRefshltheimédies irevbdlatidgahecahtribatios degeek 6f ed,
oLher 5° Bht el WGy AL ShEAbSLR! Bhadt SRSl 38, LA
wher ei n t hdegemnef fidre dvahladidmgtarmebasetd rabdhkoevalegtiva ohnking of the

15 evaluation item in all the cars.

19. The apparatus according to claim 16, v
wherein the means for displaying the contribution degree of
the evaluation item in the chronological order displays the contribution
degree of the waiting time of the evaluation item in the chronological order.

20 20. The apparatus according to claim 19,

wherein the waiting time is a time after either the registered
elevator stop call or the elevator stop call to be predicted, otherwise after
both the registered elevator stop call and the elevator stop call to be
predicted.

25 21. The apparatus according to claim 16,

wherein the means for displaying the contribution degree of
the evaluation item in a chronological order displays the contribution degree
of the time interval or the space interval between a couple of nearest cars.
22. The apparatus according to claim 13,

30 wherein the performance index is an index indicating a non
—uniformity degree of the time interval or the space interval between the
couple of nearest cars.

23. The apparatus according to claim 13,
wherein the performance index is an index indicating the
35 waiting time at the floor or the arrival time at the floor.
24. The apparatus according to any one of claims 13 to 23,



the evaluation itemin a chronol ogical order displays the contribution
degree of the tine interval or the space interval between a couple of
nearest cars. 22, The apparatus according to claim 13, 30 wherein the
performance index is an index indicating a non -uniformty degree of the
time interval or the space interval between the couple of nearest cars. 23.
The apparatus according to claim88- wherein the performance index is an
index indicating the 35 waiting tinme at the floor or the arrival tine at
the floor. 24. The app@\ﬁﬁéfénaﬁﬁoﬁﬂédl&ehovéﬂié ana fe GbaldIByARel & &R - 31-
wherein the predicted value and the actual val ue of the perfor ce 1 ndex
are val ue?eW%FE’r‘im&PénQ%%ra&ﬁé@T‘ﬁ?ﬁa’ ¢l gEe VT agei PPr?ePrﬁ’“;ﬁ@’ém“Be time 15 20
25 30 3Pange.
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