APPARATUS FOR CALCULATI NG ELEVATOR CAGE CALL FORECAST This invention . (\AL’),
reFate§ to an apparatus for calculating el evator cage call forecast, As iSR -
known wel |, the operation of an elevator car is controlled on the b s
catl information such 5 -as a hall call and a cage call and al so ot her

i nformation including the car positibnlso that the el evator car can serve
the hall and cage calls. It is also known well that, in an el evator system
hacl udi ng a pl uABPARATHS ED8v SAGC UELANTI NCHELIPUSRAR IOAGE (CAIdarEORECAST
oberation, a nethod of group control is generally enployed in which

information including car call information and car position information are
processed in a central control apparatus so that the el evator cars can be
rationally operated in relation to one another. 15 It is

general | y acknow edge t.an _elevatqr car_ or_cars can provide service of
hi gher qé?Lity when tﬁ%ﬁ%%nﬁgy?Bigaﬁ’r(ﬁég%ﬁ F%f%?nﬁ??%ﬁagﬁs!thégta?d tgg
accur acy | 0 v point, Unite ates
Pat ent No. j%%@%{ ,'%rg%?g§E§% 3%%@ Bfﬁﬂqgggr?%§¥%é same assi gnee as the
present application, pgopsse e tor rakug. i n-whj

detector for detectingﬁ$hg§n%ﬁggP g?ﬂ%ﬂlt%é; éé%ﬁggggeﬁgeég ?% F&%&ged at

(a1 5o heBtd SO REI AR BoHER KRR e htebgbuth oS
5 as a hall call and a'cage call and also other inférmation
including the car position so that the éle#ator car can

serve the.hall and cage calls.
It is also known'well that, in an elevatof
| syétem including a plurality of elevabbr cafs-juxtaposed

10 fof parallél'operétion; a method of group control is
generélly employed ih which infdrﬁation including car call
information and car position information are processed
-in a central contrgl apparatus so that the.elevator cars
can be rationally operated in.relatidn to én; another.

15 | | It is generaily acknbwledged that an elevabor
car or cars can ﬁrovidelservice of higher.qﬁality when the
number of car control inforﬁatiqn is largef.and the accufacy
théredf‘is higher. '

| | Standing on such é'view-point;.United States

20 Patent No. 4,030,572, granted on June 21, 1977 to the same
assignee as the present application,-proposes an elevator
control-appanatus.in which a deteétor for detecting the
number of-hall wéiting passengerslis disposed at the hall
of each floor éo as to make forecasting caiéulgtion of

25 cage calls on the basis of the number of hall waiting



‘passensers detected by the detectors. ‘This USP 4,030,572 is conpletely
orporated into the present application as reference. The proposed *
evator control apparatus thus realizes a high degree of elevaror car

group control 5 capable of calcul atidn of the forecast waiting tinme for
t he passengers.waiting in the halls for ‘arrival of elevator cars at such

f1 oors hndpazapehbersf deseichral bgsdipnimtecfosl| ThiksUSE the3@,678 or
cars, while also taking into account cage calls which wil.l be registered ¢
in future {8 compipéedlyedncorpoaat:edHadmberthe hpreseptsagpéieastion cont r ol \w
apparatus is quite expensive in that it requires a detector for detecting -

t he nunbera®frafprengeti nFhsaPranpaed ankevalkor acantreloappasative di sposed

at each of the floors and 15 for each of the elevator cars. Further, in

sone casesthuperfallzfg & fdghadasnpe otk REBORaAABt SPOURI spodawlat t he

el evat o hallsbgue to structural and/or design limtations of the el evator

hal I's. BectRBRPLE Phe RALULAFdNN iHed b ARTEeMSE| UadE dns26iaention

SPPal ni ng EHR| BASAEHREE S0 MASRANE T S JrRbbS CEUT SFERYRinG B SnevakoT
o Prary orf#Es aF  ERER,FI00N Hnd AR of raf Ionas ansiadmeRtcal and
Wit obe 1t oRaEL BatTsrBe ¥hel UtiiRor Mk, While B 58 REKT e 20 T or
detecting 0e,(HEbEL Al oB3hls WH1ldH %111 be registered in future in

10 the elevator cars.

- However, the_préposed_glevétqr_cbntrol apparatus
is quite egpensive in that it.reégifés a detector for
detecting the number of hall_waiting passengers and.éuch
a detector must bg_disposed at.eéch'of the floors and |

15 for each of the elevatof cars.

-Furthér,.in Sbme éaseé, the hai; walting passenger
detectors cannot be disposed at the.elevatorﬁhalls due to
structural and/or désign'limifations of the elevator halls.

Because of the faets deséfibed above, an elevator

20 control apparatus such as that prdpoéed.in USP 4,030,572,
which is capable of-atta;ning'a-high dégree 6f elevator
car g:oup control by ﬁhe forecast.of.cage calls, has not
yet been put into practical use. _. |

| _It'is therefore a primary object of the présent

25 1invention to provide an.ecdnomical aﬁd.versatile:apparatus
which can forecaét, by calculation, cage calls which will
be registéfed-in future in an elevatof car, without the |

necessity for detecting the number of hall walting



- 3-, passengers. According to the present invention there is provided an _
apparat us for calculating cage call forecast of an elevator car in an T
el evat or systemincluding cage call registering neans disposed in said 5
el evator car for specifying destination floors anong:-a plurality of floors
to be served by said el evator car, hakl-call registering neans di sposed at
t he el evator hall of each of said plurality of floors for calling said
ehevat or car pidsengéss. and rreans for operatl ng said el evator car so that

N el t | t 10 t
cal s registered by <APanE e Brlreie fveptcidliider tnar g g (0 o200
regi st er ed bgpparatius Lol ma]lculataggsd:@el azgl]néam;asswﬁjaapqi&watm cannqmr BBi NQ:
hal | cal | coyiyange n5ansn a&&mgta&@ £, SeERAErAle Rams afSldssacn k1At o

al unt| n

froma gi ven one o 00rs means coun i Ng the
number of> cagbempmarcf@wm:&rnw dfgtmwhaﬁlperﬁ fmerg & plypiadity of in the

el evator car ffédz@rté bR &dRxaly safd éiesaﬁﬁr ¥ef, ﬁ&Eh call i S@iring deafis

orlglnatedfromsa glven one ori gi nat robability
A et R EE R SRR R ] A Xy T
call's, cl asscillddghgaideslgvaadr aarf theaeso, \ahdcxiieawslforbepemgmg asatd dlevatdmd

20 elevator car lhel aldloSLauator ooty A%, SURSAGeRL] ye,5ck vadof ngw hal |

call originalihg from3ard grven o asT’s er
t he hal | lhl respopsettodcage salls rragist@aw byosasid gggersabt regdstaringureans of

the cage cal b nghPssnis egd¥edlgatyabi@halll 090, pGAURL Aol AR o cal

counti ng neans. I ment rese | nvént lon wll
now be descr AB¥Falys wayPoISiBgahgll Gl rcoBiting Means Gor Heouns ighayiurger

drawi ngs in ghimghl Ra®ls bﬁ@%e&hﬂoﬁpﬁrg’ﬁbﬁw oﬂrsaﬁheﬂ%b% Cehgé @all
il lTustrati ng th% basi c_pr nmg % tth ese | nvenh
ing me or counting ér of cage calls, c1a551f1ed by
15 destination floors,registered in the elevator car after the elevator car
has served each of the hall calls originated from said given one floor;
and cage call origination probablllty calculating means for

calculating the p¥ebabilities of origination of cage calls,

‘classified by destination floors, which will be registered in said

20 elevator car after said elevator car has subsequently served a new ha11
call originating from said given one floor, on the basis of the number
of the hall calls counted by said hall call counting means and the
number of the cage calls, classified by destination floors, counted by
said cage call counting means.

25 : An embodiment of the present invention will now be described
by way of example with reference to the accompanying drawings in which;

FIG. 1 shows the operation of an elevator car for
111ustrat1ng the basic pr1nc1p1e of the present invention;
- FIGs. 2 to' 8 show a preferred embodiment of the cage call

30 forecasting apparatus according to the present invention, in which
FIG 2 being a block diagram showing generally the structure of the
cage call forecasting apparatus embodyiﬂg the present invention, FIG. 3

- -

showing the arrangement of memory tables in the RAM 4 shown in _

-




FIG. 2 to 8 show a preferred enbodrnent of the cage call 30 forecastrng
apparatus according to the present invention, in which FIG 2 being a bIock

& i agram:showi ng generally the structure of t he cage call forecasting .
‘Appar at us enbodyi ng the present inuwention, FIG 3 showi ng the arrangénent *
of menory tables in the RAM 4 shown in _ 1 FIG 2, FIG 4 showing the
const i tyut igofy; of2 2 PRI Y sablieng! tH"eO'%IPﬂsLt'ittltﬁ;%.d}f oty 'Q'rﬁ@éé?f‘ fhpgage

calls classified by destination:floors, FIG 5 showi hg the constitution of —

a .menory t@folpﬁfdﬁazpipbeﬁeélbreerggiararbeldhatds)rbage S:apreecraééifﬁéassmeﬁ-’
by destination floors and classifred also by the days of a week, FIG 6

being a flww ddwtingtionMiLooPEQIFIM. 5 GHAE Y tHhe S6EEOCOUPYSRT 1 Shown
in FIG 2, FIG 7 being a flow chart of a sub-programfor counting the
nunber of cfhge merhdsy ctasief o€dpbybdedliitdidson flbridhmsionndsfFl G . 8
being a flow chart of a sub-programfor cal cul ating the probabilities of
origin&t i wagé cabkscelassiffiadsbli destindddiomatlioors awdsclasdiFied 9 is
a flow chart of a programfor forecast- ing by calculation the presence or
absence ofalma dnathenddgsobfcagweeld, FIQ.assibeiatg by fbewi ebartnof! oors.

First of all, the basic principle of the present invention wll be
explarnedammaﬂneﬁzmsm%m egeFuted] buhitdle sHomoarpEi¢nnl oshawmelsvat or
car. FIG 1l illustrates that an el evator car arranged 20 for serving-

bet ween t FELGst2 § | BEF - ahdbeheegen flogochgrta aflia RUR-paRgEeRi {68 at the

2nd floor to-serve an up hall call originated fromthe_ 2nd fl oor.
counting the number of cage calls classified by destination

10 floors, and FIG. 8 being a flow chart of a sub-program
for calculating the probabilities of origination of cage
calls classified by destination floors, and
FIG. 9 1s a fiow chart of.a program for forecast—
ing by calculation the presence or absence of origination
15 oflcage calls claSsified.by.deStination floors.
First of ail;'the”basic principle of the_present
invention wiil be explained With reference to FIG. 1
" which showsaoperationhof an elevator car.
FIG. 1 iliustrates.that an;elevator car arranged
20 for serving between the:lst floor and the 8th floor of a
building has arrived at the 2nd floor to serve an up hall
call originated from the 2nd floor.
This 2nd floor will now be specifioally noted
_ for the purpose of expianation. Suppose that a succession
25 of four up hall calls hare been actually originated from
the 2nd floor within a predetermined period of time T,
and after the elevator car has served each of these up

hall calls, cage calls shown by the blazk dots have been



This 2nd floor will nqw be specifically noted for the purpose of
exp1anqtion.§ Suppose that a succession 25 of four up hall calls have been
actually originated fromthe 2nd floor within a predeterm ned period of
tine t, and after the elevator car has served each of these up hall calls,
cage calls shown by the black dots have been 1 actually registered in
the el evator car. Suppose, as shown ign Fig. 1, that cage calls for trave
te-the 4th, - 5th and 6th floors; the 5th and 6th floors; the 4th and 5th

floefs; andabReadhly a1 AdOAS HE RN SESFCEap. -aéthogee, @lsevator car
has respectively served the 1st, 2nd, 3rd and 4th up hall call's originated

fr9n1the_2n§h6ha0&n.W&%MIﬂ, W%ﬂdﬁd%?éﬁ%éiﬁ%Pf@b@bbébéleﬁoptheomtn,
origination of cage calls classified by destination floors 10 withi'n the
predet er m nggdhpendodcef fllioted; whHeISteasd (6eh Floorsf, €hevater agar
service above described. That is, we will discuss the probability Pij of
travel of pgskefgenrswhand dhe Mitthearsd eyt of Llocarsatreheegikbefledor and
want to be carried to the J-th floor. 15 In FIG 1, the

pr obabi | bt yaPtjeroft her alelvatoaamaare sl féspectbvehy Sedvebobhe ds®/,4 0.
The probability PiJ of origination of cage calls in each of all the
probabl e cagsed,cdrdbansi ditharupy hedlle tatsl evigbnebed: from Fheerrd [err]

floor.
We will now discuss the probabilities Pij of
origination of cage calls classified by destination floors
10 within the prédetermined period of time t under the situa-
tion of elevator car service above described. That is,
we will discusé the probabillty Pij of travel of passengers
who ride in the elevator car at the i-th floor and want to
be carried to the j-th floor: _
‘15  In FIG. 1, the probability Pij of travel from the
2nd floor to the 3rd fioor is 0/4 = 0. The probability
- Pij of origination of cage éalls in eaéh of all the

probable cases can be similarly calculated as follows:

_ ; \
qu = 3/14 = 0.75
P = 1{/4 = 1.0
25 | B G (1)
P26'= 174 = 0.25
P27 = l/u = 0.25'
" P,g = 0/4 =0 /

It will be seen that the probability P25 of travel from

20 the 2nd floor to the Sth floor is 1.0, and this proves



err] ferr] [err] [err] It will be seen that the probability P25 of travel
rom 20 the 2nd floor to the 5th floor is 1.0, and this proves ., -6
hat t-he 2nd and 5th floors are intinmately related with each other.

pr-obability P23 of travel: fromthe_2pd_floor to the 3rd floor is zer6, andr
the probability P28 of travel fromthe “2nd floor to the 8th floor is also 5

hl?ﬁﬁﬁfﬁgfitéﬁé>é@?egggpg%§8£ﬁhgﬁon&nﬁugpﬁgﬁstai|ness r%%gﬁirl ~
be seen.t hat.y 1(}%ﬁobabﬁét%§§b§gh1%%0@‘ggl R 169y R cayhdsoghassifi et

by desti nation
hal | cal | s130h -£3%en& a4h8 ffaaediayzb%

similarly to the equations. (). Such traffic i.nformation can

zero.
3rd an

lors ca eter by counting the nunber of

el evat or Nty velnt ProffOf hEX2HA! €1o8YC ot kfd I8k rfle{diatiQWaEQ@

be.utilized as 15 the forecast.
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cage calls disclosed in the above-nentioned

USP. 4, 630,724 . ThEnDensrévesxphassthe Pad ¢dlovt adthd hsupsehabilti es PIJ

of origination of cage calls classified by destination floors is as

foll ows:

10

15

20

25

[cmridern with the 3rd and 3th f2lors from the aspect of,
for example, business} _

Tt will thus be seen that the probabilities Pij
of origination of cage calls classified by destination
fllors can be determined by-coﬁnting the number-of pést
hall ‘calls and.cage calls served by the elefator car and
calculating'similarly to-the-squations (1). Such traffic
information can be utilized as elevator control data.

For example, such traffic information can be utilized as
the forecast cage calls disclosed in the aboveAmentioned
USP. 4,030,572.. -

The general expression for calculating the
probabilities Pij of origination of cage3cails'classified
by destination floors is as follows:: |

IC

Pij = —2d e (2)
| THL

where IC1j représents the total number of cage calls

registered by- passengers who ride in the elevator car at

the i-th floor and want to travel to the j-th floor within

the predetermined period_of time t, and IHLI represents
the total number of hall calls originated at the i-th
floor within the pfedetermined period of time t. It is.



20 mhere [err] represents the total number of cage calls registered by
passengers who ri.de in the elevator car at the i-th floor.and want to \l
travelfto the J-th floor within the predeterm ned period of time t, and
[‘epr] represents the total nunmber of hall calls originated at the i-th-25
fl'oor within the predetermned period gf time t. It is 1 apparent-
that H represents the total nunber of up hall calls when i < and the total
nupber of; d Wit Chde CHi'?eﬁPéBehté chand ot tminfd e Wi elip chabwn
haII caIIs en1 > J. Table 1 [err] +-8- Table 1 shows an exanple of the
IIts of copntd ngheh ihe nugher tBej totalegiumibered ftalywrc dhd Bl ctatdsfied -
by destination floors and the nunber [err] of originated hall calls within
the predeterypgyediperjod of 5 tine, and Table 2 shows the probabilities Pi|
of origination of cage calls calssified by destination floors, calculated .
~on the basis of the data shown in Table 1. |In Table 2, .the- probability Pij
of origination of cage calls for travel fromthe 7th roor to the 8th floor
is 1.0, and 10 the probability PiJ 8Bbds di nation of cage calls for
travelfron1the 2nd floor to the 1st floor is also 1.0

|ZHL Destination Floor (j) ' ZHi
3|12 3 4 5 6 T 8 |1
w 10 3 |2 | & |5 |3 ]|2] 5]
R N 1 o |2 |8 2| 1]s
3 3lss [ o |1 |3 |2} 2frT
ot : "
8~ 4[3|3 |1 |2 2 o |o]of2
37 s{ofle |2 o |3 |\ ]2 |3]2]5
S =
5 6|sfl2]3]2]0]o2 ‘\\\\ | 3 “ 6
~.O .
sgooqfefe [ ] o]a s INJ 3|3
glirffs | 2 |2 o |1 |3 |2 0
Table 2
' Destination Floor (J)
1 2 3 b5 -~ 6 - T
- 1
&b
5 2f1.0 0.125| 0 . |0.25 |0.5 |0.25 |0.125
42 |
g 3fo.8 Jo.u [ 0 |0.1430.429|0.286/0.286
&0
T 4§1.0 }0.333]0.333| \_|1.0-| O 0 0
o~
~Z 5[0.667|0.18210.182]0.273). °\_|0.25 |0.6 0.25
S, 60k [0.6 [0.6 [0 [0.4 0.667/0.5
Lk . BN
P . .0
Gg Tfo-wso.111fo.111] 0 Jo.222)0 NG
8lo.455[0.182]0.182| 0 |0.090|0.273]0.182




| s is because.the 1st and 8th floors are the termnal floors, and a cage

| is necessarily registered in the el evator car for travel frqnlthe 8t h’
\{1oor to the 8th floor 15 or travel .fromthe 2nd floor to the 1st fl odr. ]
The probabi- lity Pij of orlglnatlonsof cage calls for travel fromthe 4the
floor to the 1st floor is.1.0. This indicates that a cage_call for

travel ffomthe 4th frabLet b ﬁﬁéwﬁs@nﬂﬁiﬁmﬂ¥$sﬂﬂn?%ﬁl?eﬁ%%ﬁésaflIy

regi stered in the % On, t he. ot her hand, the robablllty PllJ
ofgorlgumﬁqQﬁF{hgc% egESIPEmPSF pﬁév&f1ﬁ%ﬁﬁ§QQ?9ﬂkFQ$%o?a% Sthe 6th flopr,

i mate 1% %%i%‘ﬁeﬁ“gbs?“agang?% oo o e, E4ETOE™ Y 0
| lehﬁoPQ"bSEds%#%%%%tf% nBLLCKRERY Bt SRR AL BT LSO oBE " "

comput & . ity SarEEbIEy SBlaTENY Mhdha b“ﬁt%ei? ag%ﬁ‘;ﬁéﬁsnss&%h :
ki nds of ki § &8 251 0RS 39P9Q aCufara)Offoo &Qi;ﬂi&%‘ gation

floors are fixe many cases. dF%?iher itr'Lere are sp ecff 00rs “such

as the res@w@@tbééfgroenéhbhaak:ab%ofdrp% uﬁarﬁﬂae pui 'ﬁhng bt tgécal I's for

travel to the restaurant floor are neces- sarily regi stere | unch

tinme, and grpgepRsbaniiotyt payeb st @rtiRa dativh fd®Wags ccaeEgseapi | y

registered in
travel from the: 7th floor to the 8th floor is 1.0, and

10 the probability Pij-of origination of-cage calls for
 travel from the 2nd floor to the st floor is also 1.0.

' This is. because the lst-and 8th floors are the terminal
floors, and a cage call is necessarilylregistered in the
elevator car for travel fromethe 8th floor to the 8th floor

15 . or. travel from_the 2nd.f16or_to the lst.floor. The probabi-
11ty Pij of origination of cage calls for travel from the
3th floor to the lst floor is 1.0. This indicates that
a cage call for travel from the_uth floor to the 1lst
floor is similarly necessarily-registered in the elevator -

20 car. On the other hand, the probability Pij of origination
of cage calls for travel from the ch floor to the 6th
floor is zero which is the minimum This indicates that

" there is substantially no intimate relation therebetween
from the aspect of business.

25 : . The probabilities Pij of .orignatlon of cage |
calls classified by destination floors, described above,

" can be easily calculated by means of an LSI element

capable of arithmetic processing of data suchas a micro-



t he  character. of a building. Ut|||2|ng t he above fact, the prsent inven
calculates the proba- bilities Pij of origination of cage calls classifi
by destination floors. Wien the probability PiJ of origi- 15 nation of
cage calls for travel between the i-th floor and the j-th floor is proved
to be high, this indicates that is an41ntimate relati onship between these
f hobrs. Thereforg by the use of such data, cage calls that will be
regL§terEd FAMPHFEFe can be forecast by cal culation, 20 and, also, the

;lra{l:ﬁf‘;t?lﬁf -gLrEE:r.?&a%El?irn o R fot| 26ingte aaﬁhgf‘%h ?ﬁa?fyiﬁ
i ructure J8oHSPALTY, SRReE S 7% e TagL 0, faPRBCERE o 0 1

cal cul atingg eeafat:uarl%cerd'a@n ttq}é *Ef‘eé’éﬁ%@@ioh“t’f&éf@”ar@e?ﬂéb” nt0 FIG

2, a mcrocohputer 1 is COI'T"DOSG a m croprocessor unit here| na te_r

abbrewa{;edmaﬁyaewesl) 2 Furt ekl ther® raad- @@éﬁﬁ@@vrmébgrsueaf har
abbrevi ated as an 3, a random access menory (hereinafter abbreviated

as an RAM éheaaesaau&»anicntfe_rofoacancﬁ Bl Bebwyt puborniar taeenfilaang.evat or
system 7, which is known well in the 5 art, includes a hall call register H
di sposed atcggehcalllsh@old eaavradntarsheubesedubyne passengee neeesants to
travel in the up or down direction fromthat floor by the

sarily registered in the lunch time, and cage calls for

10 the office closing time. Thus, the traffic flowis fixed dependlng<f;:/) -
ie '

travel to the lobby floor are necessarlly registered in
10 the office c1031ng time Thus, the traffio flow is fixed
dependinc on the character of a building ﬁtiliaing
the above fact, the prsent invention calculates the proba-
bilities Pij of origination of'cage-calls classified by
destination floors. When the probability Pij of origi-
15 nation of oage.calls for travel between the i—th floor
and the j-th floor is proved to be high, this indicates
_that is an intimate relationship between these floors.
Therefore, by the use of such data, cage calls that will
be-registered in future oan be forecast by calculation,
20 and, also, the arrival time of the.elevator car at a
specifio.floor can be foreoast by oalculation. Further,
by printing out and analyzing the data, the traffic flow
in the building can be grasped
FIG. 2 is a block diagram showing the structure
25 of a_preﬂerred embodiment of.the cage call forecast
calcuiating apparatus aceording to the present invention.
Referring to‘FIG. 2,-a microcomputer 1 is composed of a

microprocessor unit (hereinafter abbreviated as an MPU) 2,



. el evator caf,. a cage call register C disposed in t he el evator car and
. ni pul ated by a passenger who designates 10. his destination flqor, and ah
~{e evator car control unit. CCA for-controlling the operation of the .
M| evat or car. The m croconputer 1 [pqgjqps necessary informa- tion (5uch ag
all call information.,:.cage call informa- tion, car position information
and dopr open:cl 1 mnd inf ' el.evat.o stem 7 _
througﬁftﬁ% fﬁ%ﬁfgﬁEYeaFégggg?%ﬁ%%fggggééﬁgﬁé%§g}%€§dt%g %%rggﬁéast or et
future cage cal pLi h wgyyt s L4 rQup .gontrol.,
system or fe%a %?dggr ggg%ts%oﬁesysterskgrﬁﬁg&& %Bpetg?’eteﬁeggbg\%e ~
pur pose, . ROV 3 e LG LSt Ohe5uB EALEWFALEOR Program
for cage C%F@)fofeggs?ngﬁg gﬁyebther necessary dé?g?paﬁg tﬁg' M4 stores

menory tabl es such agnt BaeYateesydt kAl Ssvl1EH012 kHoRA RETANANWHe as-
shown in FIG 3. Referring to 25 'FIG 3,”a table 4a of the counts G| of
cage cal | sagptasshiilgdeBy adeallilnald1an dd L0Ster At @PEBo4BAOk L BEcEOWH s H of
hal | calls classified by hall-call originating floors, and a table 4c of
the probabthét f260oPs] a8l maniphllatdd By H nedsoengércrpe wahlks &loassified

by destination floors are stored in the RAM 4.in the above order. In the
enbodi - netitavalday thediup ded dowrp Glypdesbdnt froh that raones bgndtHee cage
call- origination probabilities Pij in the 5 individual tine zones are

;tored i n ¢hevatbbecd€, ascage call register C disposed in the

elevator caf and manipulatéed by a passehger who designates

10 his destination flob:, and an elevatbr car control unit
CCA for controlling the operation of the elevator car.

| Tﬁe micfocomputer 1l receiveé necéssary.infdrma-

tion (such as hall call information, cage call informa-
tion, car pbsitiog=informatiqn and: door open-close

15 command information) from ﬁhe.elevator System 7 through
the input interface 5; and, after calculatiﬁg the fore-
cast or future .cage calls, applies the resulf.of calcula-
tion to a group.ébntrol system or elevator car control
system 8. | : |

20 For the above purpose, the ROM.3 in the micro-
computer i stores alcalculation program_fbrlcage call
forecaét and any other necéssa?y data, and the RAM 4
stores memory tables such as those showh in Tables 1 and
2 in an arréngement as shown'in FI1G. 3. Referriﬁg to

25 FIG;-B, a'ﬁable ba of the cbuﬁts.CiJ of cage calls
classified by destinatioﬁ'floors,'a table 4b of the counts
Hi of hall calls classified by_hall-céll originéting:]
floors, and a table.4c of the probabilities Pij of



w Il be described presently with reference to FIG 4. Referring to FlI G /4, 5H(~
thé first block 81 in the table 4C includes data sanpled during a peri “
of 15 minutes from for exanple, the tinme 8:00 to the time 10 8:15. Thus,
as»seen in FIG 4, data sanpled during a period of 10 hours ranging from
the time 8:00 to the time 19:00 at ti-mdlintervals of 15 minutes are stored
as respective blocks 8-1, 8-2, 8-3, 8-4, 9-1, ..... , 18-3 and 18-4. -
Théref orel tomigination ofbekgeesalis redadsifiidd dy cdéstinsthonoflvbes
priobabi lities Pij of origination of cage calls classified by destination
floors, in t¥eedstprred dnnsheoRdd UTHa fdre @barte torders | Ini the embwidiki n
the range of from8:00 to 19:00 for the purpose of mnimzing 20 the
capacity of BeRURAM day &snddyided dmeqyreenldrapkbinref oblne zenesic
demand- appears Wi hin the period of 10 hours between the norning and the
eveni ng, and?nShEF@fGFS? E&RéuPfﬁaiﬁﬂﬂiQGquﬂQﬁR&iiFi?%sPiﬂjimdghﬁn t he

limted ripd.of .10 hours is considerably effective, 25 al{hough not fully
satisfacﬁgryfn?fv%éuﬁgegig§sZPBeﬁeﬁﬁQN§q d 3 BepFabde ndl > bBSnade

4" Cho sampl ThbE ks BH-hRRBed: BrdRRiay? ek Méfer o “BTRRE . Phorval ¢ 1 n
' i1 ' e i fi,c d d d i b de .
at relatively long {1 nECERPELOE £3 F 1t 11 S aHERst P ERPERSchote FEY eas

table uc_includes data sampled during a period of 15

minutes from,. fbr example, the time 8:60 to.the time .

10. 8:15." Thus, as seen in FIG. u, daté sampled during a
period of 10 hours ranging from the time 8:00 fo the |
time 19:00 at time intervals of lSImihﬁtes are stored as
respective blocks 8-1, 8-2, 8-3, 8-4, 9-1, ....., 18-3
and 18-4; Therefore, the table 46 tabulates the results

15 of calculation of the-probabiiities Pij of Srigination of
cage calls classified by déstination floors, in the

. divided time éones. | _
The périod of time is limited to within the
range of from 8:00 to 19:00 for the purpose of minimi;ing

20 the capacity of the RAM 4. Generally; the greater
proportion of traffic deﬁandﬁappears Wtihin the period
of 10 hours between the morning and the evening, and,
therefore, calculatioﬁ.of the.probahiiities Pij within the
;imited period of:lo_hours is considerably effective,

25 although not -  fully satis:actory. It is needless to
mention that the sampling_may.be made ﬁhroughout the day.

'Fufther, in order to minimiée the capacity of

the RAM 4, the sampling may be made at relatively short



raffic demand. Data may be classified by the days of 5 a week. Referring
FIG 5, each of the blocks A, B, C D E F and G corresponds to they
cks 8-1to 18-4 in the table 4C shown in FIG 4. More precisely, data

-

S l ed in the individual days of a week are stored in the blocks A B, C «
v E, F and G respectively. 10 Futtqgrh al t hough not illustrated, data.
sanpled in the respective nonths of year may be simlarly stored. Wen

the dafa sk £ t el Meks Of; ' s 4 Qf ear are
Stored | nf RS KAKES vaLs| 28 ERE cAnd MRl Hn Mnlps PROERNLY' pooY

To avoi d ¢Rgribcidambidse bRAdi A aRRAWd Yndde tde F&MAivilLyl Sofgsirable to
additionally provide-an auxiliary nenory such as a magnetic tape cassette

or a floppymdi shter¥hils Bt 8o itainef fAMidyely @pptheghkoeaiBuilkdisng in
which the traffic demand varies depending on the days of a week or nonths
20 of a yeparfibedahayd.dedartiapimayn teascdssified dhether dagematf of the
menory tables in the RAM 4. Description will now be directed to the
procedir eafweekal cReferoingf tohdIfrolinpiddch esf PEheoblockgi Agt Bgn of cage
calls classified 25 by destination floors. That is, description will be
directed €9 B, pEggFaandt 6r egrine spendOM S the belesksuBed by el -

m croconputer 1. FIG 6 is a flowchart of a preferred formof a -13- 1
mai n progiantbretabde BY showm drodtiputer 1Mepecpreafisedy, data

sampled in the individual days of a week are stored in
the blocks A, B, C, D, E, F and G respectively.

10 Further, although not illustrated, data sampled in the
respective months of a year may be similarly stored.
When the data classified by the days of a'week_or by the
months of a yeaf-are stored in'the RAM u; a large capacity
is inevitably required for che-RAM 4, To avoid the

15 increase in the capacity of the ﬁAM 4, it is desirable
to additibnally provide an auxiliary memory such as a
magnetic tape cassette or a floppy disk. This method
is effectively applied to a building in which the traffic
demand varies dépending on the days of a week or months

20 of a year.

- The above description has clarified the arrangemnt
of the memory tables in the RAM 4. Description wi;l now
be directed to the procedure for calculation of thé’
probabilities Pij of origination of cage calls classified

25 by destination floors.. That is, description will be’
directed to a program stored in the ROM 3 to be.executed
by the microcomputer 1.

FIG. 6 is a flow chart of a preferred form of a

st
for the RANI{h,



t he probabilities Pij of origination of cage calls clas- sified by
desllnatlon fl oors. Referrlng to FIG 6, steps PIO to P40 are executed to '

det'ect’ the period of 5 time froma door-open command to a decel eration
coifmand, ‘that is, the period of tine fr%g1the time at which the door of the
el'evator car is opened at a specific Tlodr~to acconmodate a hall waiting .

paSsenger or ssengers to the ti at which the elevator car begins to
decel erat® %gﬂ%xPrgEH?WnﬁxFﬁP§ HgEWbdhﬁ RhGROCIMRULRR sknar saLrydase n

éfikh/eﬁi Eﬁi?.%%rsf‘&P%ﬁ@i%@%'afe?ﬁ—a o erEbieion & 'Fcasiiwiérh?%sigg |
g%efhgﬁsgr ff%%&gbgeég gﬁhgﬁﬁ Ehg 4?4%3snaﬁﬁﬁﬁrngs%?vgfghaBPSL:FI is
- chiecked, and y@ﬁg b6 E8SBlib QEeCQQ%@ qﬁ e§? ggdéggaﬁ ﬁ%gﬁor car

shoul d be stopped to serve the ha t tPSn s set

at i in S3epHO PAcASal eogg-og@herc@fﬁsgdgup%a&éﬁl £ 060 8bnRARKLI O

data in the specific nenory ta rec i on of mdvement

of the el evagiat cos,i sheepeshed. o@ﬂ%ini&?z*&% hald &P%H& ug%i&ﬁb't gr the

down hall call counf table is incremented in step depen I'ng on

the directi ofio@h opftHEVENEBREtEE Che Qle\ieifedalt énsﬁé@i’fféoﬁiooiﬂhet her
or not the cage call totalizing flag F described in step P20 is set at F =

"1" is checked, acodmmolietet Aeht@IUka 18 nEh @Ed SEhdEPV@S pddéengers to

.T“

the time at which the elevator car begins to decelerate
- 10 next. During this period.of time, the passengers ridden
~ in the elevator car at the specific floor register cage
calls. During this detected period of time a cage call
totalizing flag F is set at F = "1", Otherwise, the flag
'F 1s set at F = ton,
15 Then, in step P50, whether or not the elevator
- csr should be stopped to serve a hall call is checked,
and when the result of checking proves that the elevator
car shodld be stopped to serve the hall call, the
~ elevator car position is set at 1 in step P60 so as to
20 determine.the location. of the car position data in the
specific memory table. In step P70. the direction of
movement of the elevator car is detected and, the up hall
call count table or the down hall call count table is
incremented in step P80_or P90 depending on the direction.
25 of movement of the elevator car.
| In step P100,. whether or not the cage call
totalizing flag F described in step P20 is set at F = "l".

1s checked, and,_when_the result of checking proves that



1 F="1", a sub-programfor counting cage calls classified by
destination floors is executed in step P110. Then, conpletion of the cage
Il totalization continued for a predeterm ned period of tinme, that is, . .
rmnation of 5 the predetern1ned-sh%p+|ng period of tinme is Judged in *
wstep P120. |In step P130, a sub-programfor.calculating the probabilities
Pij of &ri@imatildn af sunypnngramcfas csuhttrdgbyagdesvialils mlddsifkeds -
executed., and, in step P140, the nenory tables shown.in FIG 3 are cl ear edw
10 so as by destdinaéitm aflmm ebis i exeeutadxinsabpbi FdLfori Ghari, time.
. The step P140 conpletes the main programshown in FIG 6. This
mai npr ogr afPmpletdom &f &he mageLalbftohelpratdrar somddnyed dthofati ne.
FIG 7 is. a flow chart  of an enbodi ment of the 15 step P110 (the '
sub- pr ogr aRFEEET G&m%ﬂQﬁgRﬁﬁﬁ?Qmﬂfst%m%sth?Ediﬁy gesmization Qors) in

Ea?gog? . Eg'grpf‘?@ %(%W%ﬁ%gpﬁl’:%’%‘aaﬂ Pgr%égﬁggsg{]%;$éafgrobabl
Hobre) PI ’nsﬁfﬁe‘)ké%ﬁ“até& 367 &b B RraRe Mo dairat Bisbon i n

Ll h fl |
car are oPEReCRRRLE IS iRl S e et DR DRI LOC Serv%ﬂt%ﬁ‘e shevator
judgrent - Ls e7RdC 13 dedpihil Ofnhwésai§5exgewtgg963%% i yhdgvel from

the i-th fI'0of to Bor been"reégrstere result of

Judgment ppoyas Lhal mldkA tﬁ€?¥§§g§5§@ﬁfi€ﬁ§13eeg gﬁglgwgé;%dstep P110-3

is executed in’which the ta
10 so as to_receive data sampled in the next sampling

period of time. .The step Plio oompletes the main program
shown.in FIG. 6. - This main program is executed at.
intervals of fhe predetermined period of time. _
FIG. 7 is & flow chart of an embodiment of the
15 step P110 (the sub-program for counting cage calls
classified by destination fioors) in ﬁhe main program shown
in FIG. 6, and FIG. 8 is a flow charﬁ of an embodiment of
the step P130 (the subeprognam for cidlculating the probabi-
lities. Pij of origination of cage calls classified by _
20 destination floors) in the main program. shown in FIG 6
In the suheprogram.shown in FIG. T, new cage
calls registered at thehi-th floor_éerved by the elevator
car are counted for.each of the destination.floors. In
step P110-2, judgment: is mede as to whether'or.notia
25 new cage call for travel from the i-th floor to ohe J-th
floor has been.registeredh. When the result of judgment
proves that such a new cage call has been registered, |

step P110-3 is executed in which the table C(i, j) of the



- 15 - 1 counts of cage calls classified by destination floors is 2
i ntrenent ed. The .above process is executed for each J-th floor, fromth 7 -

1st floor to the 8th floor, and, when conpletion of the processing on al
th® floors is detected 5 in step P110-4, this sub-program P110 term nates.
In the sub-program shown in FIG 8, th&5probabili- ties Pij of origination
of cage calls classified by destination floors, given by the equation (2),
ace cal cd- leaterts ofMrageresliel glasbefpedbali detsg 1Bt ion dligprmtion 10
oﬁra cage call for travel fromthe i-th floor to the J-th floor.is

cal cul at ed. irkExementdd f | dDnerepoeseproceash isf exeeut®ld fat leaxwh gj#ldi ng
floors.(the 1st ftoor to the 8th floor), and the j-th floor represents each
of .the destiffladmon framwrihe t het 1§1loorobe toet B&hstti odmodnd 15 @S, the
cage call origination probability Pij-is calcu- |lated for each of the hal
call origi n&amRlgtin of. thespepepssdng, onheldr ghgalflogrs the 4detectedor
fromwhich a hall call_ has been originated I s_conpared with that of the

J-th flo6r W@ &Fes RHOdbst ¥hhei SROFPERETAMREA O Fermdnatasyl ¢ of

conparisonproves that | <j, step P130-4 is execut I n i.ch the
probability Pij of oritf n‘éé? oﬁuBT'PﬁﬁgE'ﬁﬁ‘esi‘QP’F‘s iF’o%%Gr'a e RTPRAP 1L~

[hoor Lo NG et Tbl ogf 42 onl bl abedr oQrel i qihen atrh, gy e ooyl
PrODDL1 LY fdde a4 PELLSE, bR 6°05 " el (A A B L1
no Calcmiﬂifﬁ%é&idQQﬁre precisely,'the probability P1ij of origination
| 10 of.a cage'call for traﬁel from the 1-th floor to the |
J-th.floor is calculated.” This i-ﬁh floor rep:esents each
of the hall call originating floors.(the lst floor to the
8th floor}, and the J-th floor represents each of the
destination floors (the lst floor to the'Bth floor).
15 Thus, the cagé.éall originatibn probébility Pij is caléu-
- latéd for éach of the hall call'originating floors{ In
'step P130-3, the ordinat of thé i-th flcor.from whiéh a
hall call has been originated is cémpared.with tﬁat pf
the_J—th_flpor which is the. destination floor. Wheﬁlthe
20 . result of §omparisoﬁ.proves tﬁat 1<3j, step Pl30-4-is
"executed in which the probability Pij of origination’of
up Qage calls.for'travei from the i-th floor to the Jch
floor 1is calculéted. Oﬁ-bhe other hand; whén the resﬁlt
of cnmparisonnproves that 1 > j, step P130-5 is executed
25 1n which the ﬁ"robability 'Pij of o.ri.gination of down cage
. calls for travel from the i-th floor to the j-th floor
is célcﬁléted. The relation i = j never holds, and no

calculation is done.



-16- By the execution of the above steps, all of the probabllltles Pij of

JiNgi nation of cage calls classified by destination floors, shown:in Table
can be calculated. In step P130-8, the probabilities PiiJ of origina- 5 .
gn of cage calls classified by desti@ailon floors, calculated by the -
abOve steps, are classified.by the tine zones of a day, by the days of a
week ang by the nont By afhed eesdutiénase thanabereedtiedst,halRAM# fige be —~
stored in the correspondi ng-nenory table. I this manner, the 10 tables
of the cagproaabﬂwﬂuﬂesﬂﬁiy1qr(ﬂmdginatﬂenPof chgesb@hailulasEiﬁiﬁm zonasy
of a day, by the days of a week.and by the nonths of' a year, as shown in

FI Gs. 4 antySdeatsimafirepdtleabrss sfiowentnt Tabéd, 23ccandibey dalddilated.

enbodi nent 15 may provide, in the first place, the probabilities of
origination of cage cda |t eI RE30+8d bhedprobabiildf idsoddy, ot amlglnmer oI
information to be utilized for the elevator -..car control. The probability

of origbnatiion @f(ﬁ%ﬁ?(ﬁﬂﬂkﬁi@la$$ﬂﬁiﬁ@rbﬁoﬂé§ﬁinﬁ§iHMWﬁiﬁﬂrsNalue of
generation of 20 e calls. Therefore, as described in detail in the
above- nent Péﬂrééﬂ@gﬂ(ﬂ 3¢ sy 2be¥e $"o¢@§as§-rﬁ/apt1?#§itﬁﬁéi @dh e delmeil at ed

on the basis of the cg&gﬂcall fore- cast _in a nner be descri bed

now. Supp3SBesi &F & e DY Hte A9%5i 08 8f Werke 294 PGY sté'l?orﬂﬁ"?t%sreqw red
25 for the eIevator c to sta fl.o S e.,a . COLres ndi ng cage
o hent he VEat, o5 e Arp hefethrge LRSRAF (P HS S LY

in the corresponding memory table. In this manner, the

10 tables of the cage call origination probabilities Pij
classified by the time zones of a day, by the days of a
week and by the months of a year, as shown in FIGs. 4 and
5 can be prepared

As aforementioned according to this embodiment

15 may provide, in the first place,_the probabilities of
origination of cage calls calssified by destination_floors;
as new control iﬁformation'to be utilized for the elevator

. ear control. The probability of origination of.cage calls
is, in other words, the forecast wvalue of generation of -

_20 cage calls. Therefore, as described in detail in the
above-mentioned USP L, 030 572, the forecast waiting time
can be .calculated on the basis of theacage-call fore-

- cast. in a manner as Will.be described now.t Snppose, for
example that a period of time of 10 seconds is required

25 for the elevator car to stay at a floor to serve a corres-
ponding cage call. Then, the value obtained by multiply-
ing 10 seconds by the cage call origination probability
Pij is calculated to be the period of time required for



ing 10 seconds by the cage call orlglnatlon probablllty Pij is calculate .il/

to" be the period.of time required for -17- 1 the elevator car to st
at “thé& floor corresponding to the forecast cage call. |In the forecast o .
t he presence or absence of origination of a cage call, judgnent may be made
as to whether the cage.call originatrod7probability 5 Pij is nore than

a.predeterm ned setting, as described later with reference to FIG 9.
Thus, thd cage clldvatiwicar i bm stapabt| theeflPop socwediponding Heo

ybodi nent can be utilized for the forecast of origination of cage calls,
~ the cal cul atthen fidrdaasiasagantalhy t IneSheeforecagt fertdly prAIYIGE Ng the
demand for better elevator service. In.the second place, any especial units
ar e, unnecessar alranas o f et ainagbonaPlsacsagse cedilac dstdgmenthanansbe of
eX|st|ng i nformation including cage call .information, hall -call jnformation
and car confiesie ia¥ o WoEthe¥i bhe caEE eRddpPEl giRatdeR RITORFLIHEEY
el evator car taklng I nto account the,forecast cage calls d cr| ed.in the

above- neft i fﬁéﬁ fgﬁmlﬁ O’@]@a‘gﬁ Pgeﬁﬁﬁérﬁ §‘§an3€ 8oue S Yhe
EBOV' ° Ofn “Latg R T k e5EREF oG "B Oa §3at§51| lnP;?’(ﬁ m't'%&ﬁgfiﬁggers'
ever - changi ﬁ&is@%%ia%eﬁaﬁﬁanﬁ@iﬁégcﬁé BESFRAIAE o S T ng on

‘the tinme zong, MG of1ifz8a" POUCERR kol cgs%r%&r%@f:'ngéldh of cage

calls, the'calculation of forecast.waiting times, ete.,
10 thereby satisfying the demand for better elevator service.
' In the second place any especial units are
unnecessary because future cage calls can be forecast on
the-basis of existing information including_cage call
information, hall call information and car control infor-
15 mation.  For example,'the control of the elevator car
taking'into account the. forecast cage calls described in |
the above-mentioned USP 4 030 572 is- made possible_
without requiring the.provision of the detectors detecting
the number of .hall. waitlng’passengers}
20 Thirdly, the accuracy of elevator control can
be ‘improved because future cage calls can be forecast by
'calculatcin to meet_the ever-changing traffic demand and
also the traffic flow varying depending on the time tone.
FIG. 9 1s a flow:chart cf a prcgram for fore-
25 casting the presence'or absence of origination of a cage
call on the basls of the aforementibnedfprobabilities
- P1j of.crigination'of cage calls classified by-destination

floors. As shwon-in FIG. 9, judgment 1is made in step



.25 castlng the presence or absence of origination of a cage call on the
Pysis of the aforenentioned probabilities Pij of origination-of cage calls’
E} ssified by destination floors. As shwon-in FIG 9, Judgnent is nmade tn .

stjep -18- | P151 as-to whether erlot a hall call is originated from %
e i-th floor. Wen the result of judgnent is "Yes", judgnent is nade in

step P132 &4%lo ashétchevhetirer hat|nohl & halanceplhdls onﬂginztédcmwmmha|| —~

call. Wien it is an 5 ‘up hall call, judgnent is made in step PI54 as to ‘¢

-whet her t hé#heade-tdunlflanr gi rf@exmntbeonabulttnyﬁjudfgmermadks ofYdade,
destination floors %Gﬂl+l to 8 is nmore than a predeter- mined setting THk
Wien t he r dydigmesyt | gﬂﬁ#ﬂ inrstﬁ@ B1bR akoto phetéert MiPihall Tekllt he

forecast cage 10 call_ PC( for travel to the j-th floor is set at "I"
in step P135, aphivke, hadHerPQHe %s%l@ow haddnead lor olen Het 48 jar THk, the

Coep i 28 Kt ol chladatnd B habd k" skep ok as I gundtaer |
Th's. pr edetBErCREF Gt %ﬁnaé#ﬁipggﬁeb@iﬁ%% Pk e 4t S ng
on the pur BesEBEthat HReRn Gf 248t cfa ;gg%%&h"% a%%%a%éééytgf%?di ne
Forecast t Aened SBrtd LT ke f&esgse ks o A D A R i er el i n
the j-th floor proves ‘that Pij > THk, the forecast cage :
10 ecall PC(i i) for travel to the J-th floor is set at "L"
in step P155, while, when the result of Judgment proves
Ehat P1j < THk, the forecast cage call PC(1, J) for travel
to the j-th floor 1s set at "O" in step P156. In the
case of a down hall call, steps P159_to P16l are similarly
15 executed for €ach of the destination floors.(j=i-l to 1).
This predetepmined setting THk.may be selected_to oe.a
value corresponding to the value 0.6 to 1.0 of the cage call
origination probahility depending on the puﬁpose of
utilization of forecast cage calls. | .
20 By the execution of the program shown in FIG. 9,
1t 1is possible to immediately forecast the .presence or
absence of cage calls that will be registered in:the
elevator car which serves a floor from which a hall call

is originated



el evator car which serves a floor fromwhich a hall call is originated.

- 19 . CLAIMS: 1: “An apparatus for cal culating cage call forecast
of an elevator car in an elevator systemincluding ca i stering
mens di'sposed in said elevator car for 5 speciyﬂw" ' ion floors
anong a plurality of floors to be served by sai Hmnﬂa@lw’, Il call
regi stering means disposed at the eljeyator hall of eac @fipl urali- ty
-of floors for calling said elevator car thereto, and neans for operating
said el evatofiscar so that said 10 el evator car can serve said plurality of
floors in response to cage calls registered by said cage call registering
means andphal | ca!-lanragF&tzﬁrc@% ors@ A dalde o | cd @8 $4811 ForamaRs, said
apparatus conprising: hall call counting neans for counting the nunber 15
of hall cafl gnoeilgiagbed chirodna a¢i Qe witoOfs Pt én fiwO18a16206a8a! |
counting nmeans for counting the nunber of cage calls, classified by

- destinatiocalll pegisteedingt eicanad dispgdsedlavadatd calevdter the €bevator car
has served each of the hall calls originated fromsaid given one 20 fl oor
and caye spetifbyilggndestinptdioabifllicorsAmaigtad rplweahst ¥ oof cfloakating t he
probabilities of origination of cage calls, classified by destination

- floors, whbchewserved bagisetidr e¢devieteomt art evablk ¢alklaregistardnal evat or

means diSposed'at the elevator hall of each of said plurali-
ty of floors for calling'said“elevator car thereto, and
meaﬁs for operating said elevatop car so that said
10 elevator car can serve said plurality of floors in
response to cage calls registered by said eeée'call
registeriﬁg means and hall calls registefed by said hall
call regisﬁering_meens; said apparatus comprising:
hall call counting means for counting the number
15 of nall calls originated from a given one of said fl&ors;
cage call counting means for counting the number
of cage calls,.classified by'descinatibn floors, register-
ed in the elevator car after the elevator car has served
each of the hall calls originated from said given one
20 floor; and
.. cage call“origination probability calculating
means for calculating the probabilities of origination of
cage calls, classified'by destination.floors, which will
be regiStered'in said elevator car after said elevator

25 car has subsequently  served a new hall call

originating - = from said given one floor, on the basis of
che number of the hall calls counted by said hall call

counting means and the number of tHe cage calls, classified



cq&r has subsequently served a new hall call originating fromsaid: -

Yep one floor, on the basis of the nunmber of the hall calls counted by% :

id hall call counting neans and the nunber o u I“ classified .
0 - by destination floors, counted:by said EHI! Mﬂﬂmﬂm ﬂll; means. 2. %

An apparatus as clainmed in Gaim1, wherein said hdlltcall Tounting neans

.includes neans for counting the 5 nuﬁﬁer of hall calls originated from —~

each of said plurality of floors,. wherein said cage call counting neans R

i ncl udes nbandessinaduan rfladres nuedented bigsaddl cegeorcaddciraymting

destination floors, and wherein said cage call origination probability

cal cul ati n®e88&ns cal cul ates the probability 10 of origination of cage

calls, classified by designation floors, for each_o.f said plural floors,

on the basPs of the dSURPRATHMT 23 FLaimegi A8t Sdadmohc PRSI Fald

plurality floors and the count of cage.calls registered in said el evator
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destination floors, and wherein said cage call origination

probabllity calculating means calculates the probability

10 of origination of_cagé-calls, classified by designation
floors, for each of sald plural floors, on the basis of
the count of hall calls originated from each of said
plurality of fioors_and'the count Of cage calls registered in
.said elevator car at each of said plural fioors.

15 3. - .An apparatus as claimed in Claim 1, wherein said
hall call counting means counts the number of said hall
calls classified by up and down directicné, wehreln said
cage call counting means.counts_the number of said cage
calls classified by up and down directions as well as

20 by destination floors, and said cage call origination
probability calculating means calculates said probability
of origination of cage calls classified by up and down
directions. | |
b4, ~ An apparatus as claimed in Claim 1, wherein

25 said cagé-call.origination probability calculating
means calculates said probability of origination éf éage
calls on the basis of the ratio between the counﬁed number

of said cage'callg_and the counted numoer of said hall



directions. 47 ¢+ ™ An apparatus as clai ned inz_LIaLﬂlii_MﬁngLﬂag5 Sa'dgg

cage caII oki gination probability calculating neans cal cul ates sa

pr a |I|ty of origination of cage calls on the b jﬂﬂlﬁﬂ"ﬂﬁ”ﬂﬂ ”ﬂ, bet ween
counted nunber of said cage calls agd the cou d hal

- caIIs : - An apparattus“as-clainmed in §airm 1 , Wherein sald
cage caII é&inatlon probability cal cul ati ng means cal cul ates said
p;obablllty dri gi nati on of cage calls on the basis of the counted number

counted nuBer o “soi Ehaneids 8" EELEL Aﬂﬁiszé“"ég"fgﬁ G
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and said cage Cal r1gination proba y ca ns cglculates sai d

cage call opLgi, ‘iﬁl o m%’a&%‘@ﬂdﬁé@ﬁﬂ\ﬂ#éffbFﬁg?éa‘c%nt oiFe c%gée%aﬁs

An. appar at us as erern s cage cal I gl nation

probabi i tyeal ¢wedlyatg JTRANS K Eoibitt &8 ﬁ&hﬁ'efag? Q&H.h %"a'g‘é' a1 1an

probabilities classified by the days of a week : An appar atus as
clainmed in gbhanlel WA B THdiLOEONTALE ﬁeymbanafrreaa@ ‘@@dntthd he nunber

of cage calls, classified by destination fl-oors, originated after the door
of said el evatarn e nultrebasn Spppega Bl calls.
6. '~ An apparatus as claimed in Claim 1, wherein a
part of day is divided into a plurality of time zones,
and said cage call.ofiginatibn probahility calculating
means calculates sald cage call origination prqbabilities~
- classified by tﬁe time éones.  |
.7. ' .An.apparatus as claimed in Claim 1, wherein
salid éage call origination probability. calculating means
‘calculates said cage'call origination probabilities
classified by the days of a week. _
8. An apparatus as claimed in Claim 1, wherein
sa;d cage call counting means counts the number of cage
calls, classified by destination floors; originated
after the door of said elevator car has been opened at
sald given one floqr but before said elevator cér is
decelerated toward a next destinétion floor to be
served. |
9. n apparétus as. claimed in Claim 1, whereih
- means are provided for comparing each of said cage call
origination probabilities classified by destination floors
with a predetermined éettiné and forecasting the presenée

or absence of cage calls, classified by destination.'



1.d _gi-vén one floor but before said elevator car is d rat ed t owar

exth destination floor to be served.. 9. An appﬁ ’Hm *
1, wherein neans are provided for conparing each I

‘igination probabilities cl assified B2 dest.ination floors vvlth a’

predeterm ned setti ng and forecasting the presence or absence of cage .

calI's, clasBl®ors, byhded middi fie reglispered) dpr saighiedievatqararegbstered. --;

in said elevator-car at said.given one floor. 10. An appar at us tndd

subst ant i al $31 &sEhEPRi ABEF @ scribed with reference to, and as </

illustrated in Figures 2 to 9 of the acconpanyi ng dr awi ngs. :

10. An apparatus substantially as hereinbefore described with

reference to, and'as illustrated in Figures 2 to 9 of the

accompanying drawings.




